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Abstract
Variations in chemical, mechanical, and physical properties have been reported in steel bars sold in the Kenyan market, particularly those produced from scrap raw material, indicating a lack of unified quality control measures. To ascertain compliance with regional and international standards, this study investigated the mechanical properties of rebars of seven different manufacturers within Kenyan market. Standard tensile testing was conducted using Enkay Universal Testing Machine (capacity: 100 kN) in accordance with ISO 15630‑1 and ISO 6892‑1, yielding average values for yield strength (YS), ultimate tensile strength (UTS), and elongation. Results indicated that manufacturer A rebars exhibited adequate ductility, with YS and UTS values exceeding minimum thresholds (YS> 500 MPa, UTS > 550 MPa), and manufacturer B samples recorded low yield strength averaging at 475.0MPa which are lowest value among seven manufacturers. Percentage elongation results indicated that 6/7 (85.71%) of the manufacturers met the minimum threshold set by KS EAS 412, additionally all the manufacturers except F felt short of the requirement (UTS/YS ≥ 1.08).
Overall mechanical properties conformity of the tested samples revealed that 5 out 7 manufacturers, constituting to 71%, complied with the KS EAS 412 regional standard. The study concludes that while most locally manufactured rebars comply with regional and international standards, persistent variations in mechanical properties highlight the need for stricter quality control in Kenyan steel production. The findings aim to guide and advise the construction sector in Kenya, promoting long-term sustainability and aligning with Kenya’s Vision 2030 goals on infrastructural development.
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1.0 [bookmark: _Toc213094645][bookmark: _Toc213094952][bookmark: _Toc230524553][bookmark: _Toc232349007]Introduction
Global population increase has brought about industrialization and urbanization. This has led to a rapid increase in the number and scale of infrastructural development projects, ultimately increasing demand on different types of engineering materials[1]. The building materials commonly in use include timber, sand, gravel and metal among others. Steel is the predominantly used engineering material due to its mechanical and economic advantage[2-4].
The demand for steel Africa is met  by local production and imports [5, 6]. However, many stakeholders lack trust to use  locally available reinforcement bars, largely due to concerns about quality and reliability [7].This lack of trust has been reinforced by the  rise building collapses recorded  in Kenya and other African countries such as Cameroon, Ethiopia, Nigeria, Uganda, Senegal, Tanzania, Rwanda South Africa and Ghana[8-16]. While these failures has  been attributed to improper design, poor workmanship among other critical causes of failure, attention has been drawn on the quality of the reinforcing steel bars used in the construction industry[17].
In many countries around the globe, scrap metal is widely utilized in production of reinforcement bars (RBs) used in construction sector, roofing and other structural components. Studies have highlighted the importance of using scrap metal in manufacturing of products such RBs over the new (primary) alloy. This is as a result of environmental benefits of recycling such as reduction in landfills, CO2 emissions and energy requirements [18-23] . Despite the push for sustainability, Kenya’s construction sector has demonstrated laxity in the adoption of reinforcement bars manufactured from scrap. This is largely attributed limited recycling infrastructure, change of policy and governance, lack of effective regulatory frameworks and quality concerns [24, 25].
[image: ]Several studies have been conducted, particularly in African countries, in a bid to assess the quality of rebars produced from recycled metals through performance and suitability evaluation of such materials utilized in the construction sector. This has been ignited by numerous reported incidents of building collapse in these countries [7, 8, 26-28]. This study is motivated by the need to explore the quality of recycled reinforcing bars (RRBs) used in Kenya’s construction sector by critically analysing suitability and conformity to the regional and international standards. 
Findings from this study attempts to provide evidence on the quality and compliance of reinforcement bars with established regional and international standards, given their critical role in structural safety.
2.0 [bookmark: _Toc213094656][bookmark: _Toc213094963][bookmark: _Toc230524566][bookmark: _Toc232349021]Literature review.
2.1Overview of scrap metal Recycling in construction
[bookmark: _Hlk231120241]Scrap metal recycling is an important process in enhancing circular economy. Scrap acts as raw material for steel manufacturing industries. Additionally, recycled metals are commonly used in manufacturing new building materials, such as prefabricated components and reinforcement products[29].The integration of recycling practices within the construction industry enhances resource efficiency by ensuring that metal waste is systematically reintegrated into the production cycle[30-32]. 
2.2 [bookmark: _Toc213094657][bookmark: _Toc213094964][bookmark: _Toc230524567][bookmark: _Toc232349022]Global trends in metal recycling for construction
The global metal recycling market has risen significantly since 2020.This growth is driven by industrialization and increase in demand for affordable building materials[33]. The metal recycling process is environmentally friendly and economical, allowing manufacturers to obtain raw materials without degrading their properties and at lower costs compared to primary metal component production[34]. China is considered the leading steel production country with over 1019.1 million tons produced in 2023, accounting for 55% of worldwide crude steel output[35]. Metal scrap prices have risen significantly since 2022 as a result of robust construction activities and the impact of the Russia-Ukraine war on raw material availability and supply chain which have led to high demand and price increase of steel scrap[36].
2.3 [bookmark: _Toc213094658][bookmark: _Toc213094965][bookmark: _Toc230524568][bookmark: _Toc232349023][bookmark: _Hlk231120581]Scrap metal recycling in Kenya
Metal recycling sector in Kenya has witnessed significant advancements especially as a result of enactment of Scrap Metal Act in 2015 which established regulatory framework on handling of scrap activities thereby promoting sustainable practices. Reports by the Ministry of Industrialization and Kenya Association of Manufacturers identify urban areas such as Kisumu, Nakuru, Eldoret, Thika, Nairobi and Mombasa serve as major collection points of the scrap metal thereby making steel recycling plants dominant in the regions. With the current emphasis on sustainability and the government’s support for recycling activities, the volume of scrap metal exports is projected to rise. Increased awareness on the benefits of scrap metal recycling is expected to champion the growth of metal recycling aligning with broader efforts to mitigate environmental impacts associated with waste[24, 25]. 
2.4 [bookmark: _Toc213094659][bookmark: _Toc213094966][bookmark: _Toc230524569][bookmark: _Toc232349024]Scrap metal recycling process
Typical scrap metal process entails the following steps as outlined.
i) [bookmark: _Hlk231122028]Collection: Scrap metal is collected from yards or delivered by licensed scrap dealers.
ii) Sorting: Scrap is delivered in various type and has to be sorted before smelting. Sorting and grading of scrap depends on the technology adopted by the recycling plant. Visual identification by experts is employed as manual sorting technique. Large magnetic sensors are primary used to separate between ferrous and non-ferrous metal. Advanced techniques such as sink-float separations, LIBS and OES are used to analyse elemental composition for precise classification [37-39].The sorting methods ensure recovery of high-grade steel alloys for recycling.
iii) Shredding: This involves shredding bulk metals to make them easier to melt down, saving energy. Aluminium and steel, however, are processed into sheets and blocks to facilitate efficient melting and reuse in manufacturing.
iv) Melting: After shredding and processing, the scrap metal is ready to be smelted down. They are placed into large furnaces, each assigned to its own type of metal, and melted into liquid form. The time it takes for metal to reach liquidity ranges between a few minutes to a few hours.
v) Decontamination: All residual contaminants and impurities are eliminated from the melted metal using a process known as electrolysis.
vi) Solidifying: Once the metal is all cleaned and purified, it is transferred via conveyor belt to cure, or turn into a solid. Then, they are transferred into moulds according to the type of metal and its intended application. Bars are the most commonly used shape in the recycling industry.
vii) [bookmark: _Toc186374618]Metal Bar Distribution: Once the process is completed, the final product is shipped out and distributed as needed. They are hauled off to factories to be used as raw materials to manufacture new products.
[bookmark: _Toc232349040][bookmark: _Toc213094674][bookmark: _Toc213094981][bookmark: _Toc186374620]3.MATERIALS AND METHODS
[bookmark: _Toc230524589][bookmark: _Toc232349043]3.1 Sampling and Coding of Test Specimens
The seven manufacturers were issued a unique identifier code (A, B, C, D, E, F and T) which were used in labelling all corresponding test specimens. The sample collection from each manufacturer employed a random sampling technique to ensure the results were representative of the manufacturer's overall product quality. 
[bookmark: _Toc232367411]Table 3.1: Test samples and designation
	Manufacturer ID
	Tensile Strength

	A
	AT1, AT2, AT3, AT4, AT5, AT6, AT7

	B
	BT1, BT2, BT3, BT4, BT5, BT6, BT7

	C
	CT1, CT2, CT3, CT4, CT5, CT6, CT7

	D
	DT1, DT2, DT3, DT4, DT5, DT6, DT7

	E
	ET1, ET2, ET3, ET4, ET5, ET6, ET7

	F
	FT1, FT2, FT3, FT4, FT5, FT6, FT7

	T
	TC1, TC2, TC3, TC4, TC5, TC6, TC7


[bookmark: _Hlk228004587]
3.1 [bookmark: _Toc186381729][bookmark: _Toc186381884][bookmark: _Toc230524595][bookmark: _Toc232349048]Source of samples and Replication Strategy
3.4.1 [bookmark: _Toc230524596][bookmark: _Toc232349049]Source of samples
The test samples were sourced from seven (7) manufacturers designated hereafter as A, B, C, D, E, F and T. Samples from each source corresponded to the variations in manufacturers’ condition for milling steel depending on raw materials. Details regarding the steel milling processes employed by the manufacturers were not available for inclusion in this study, as the relevant information was not provided.
3.4.2 [bookmark: _Toc232349050][bookmark: _Toc230524597][bookmark: _Hlk228008098]Number of Samples Tested 
[bookmark: _Hlk232331997]Test pieces of length 200mm were cut from the seven (7) specimens obtained from various independent manufacturers using a hacksaw, the test piece was prepared in accordance with ISO 6892‑1 and ISO 6935‑2 standards. Enkay Universal Testing Machine (capacity: 100 kN), equipped with MatBench V.3 software for data acquisition and machine control. The gauge length was computed from Eqn 3.2 in accordance with ISO 6892‑1 and ISO 6935‑2 standards. 

[bookmark: _Hlk232349643]The corresponding load and extension data was recorded in order to generate load-extension graphs needed for analysis. Properties such as ultimate tensile strength (UTS) and percentage elongation, and yield strength was computed from the obtained data. The force and extension graphs were automatically generated with the computer connected to the machine. The results compared with KS EAS 412 to check for conformity with regional standards. Figure 3.7 shows Enkay Universal Testing Machine (capacity: 100 kN), equipped with MatBench V.3 software for data acquisition and machine control.
[image: ]
Figure 3.1:Enkay Universal Testing Machine (Image taken at Multimedia University of Kenya)
The samples were grouped in designated experimental batches ready for tensile testing as shown in Figure 3.2.
[image: ]
[bookmark: _Toc186374628][bookmark: _Toc213094698][bookmark: _Toc213095005][bookmark: _Toc230524613][bookmark: _Toc232349059]Figure 3. 2:Typical set of samples before testing
4. Results and Discussion
4.1: Tensile Strength, Yield Strength and Elongation 
The mechanical properties of the tested reinforcement bars from the seven (7) sources are analysed to assesses their conformity with KS EAS 412, focusing on yield strength, ultimate tensile strength, stress ratios, and percentage elongation. The samples were tested in designated experimental batches and resulting   data tabulated for analysis. Figure 4.1 show typical set of samples after testing.
[image: ]
Figure 4. 1: Rebar samples after fracture
Manufacturer A
The stress – strain curves for all the seven samples obtained from manufacturer A are presented in Figure 4.2. The stress-strain curve showed in Figure 4.2, depicts a clear yield plateau followed by strain hardening, leading to fracture at strains between 0.11- 0.19. The summary of the results in Figure 4.2 are presented in Table 4.1.

[bookmark: _Toc232367457]Figure 4.2: Stress - Strain curves for steel samples from manufacturer A
Source B
The stress –strain curves of tested samples from manufacturer B are presented in Figure 4.3 and summarised in Table 4.1 While certain samples (such as BT1 and BT3) displayed poorly defined yield plateau, others (such as BT6 and BT7) demonstrated continuous yielding without distinct yield drop. This phase was followed by strain hardening, leading to fracture at strains between 0.17 and 0.20. The percentage elongation ranged between 16.56% and 20.2%. The high values hinted possible inconsistencies in production process.

[bookmark: _Toc232367458]Figure 4.3: Stress- Strain curves for steel samples from manufacturer B
Manufacturer C
The stress –strain curves of tested samples from manufacturer C are presented in Figure 4.4 and summarised in Table 4.1. The stress-strain curve shown in Figure 4.15 depicts continuous yielding and a non-distinct yield plateau, followed by strain hardening region, and finally fracture at strains between 0.19-0.25. From the stress–strain profiles of source C, specimens CT2 and CT6 were identified as distinct outliers and excluded from the summarized mean calculations due to initial machine grip slippage at the start of the test.
outliers

[bookmark: _Toc232367459]Figure 4.4: Stress- Strain curves for steel samples from manufacturer C
[bookmark: _Hlk230430583]Manufacturer D
The stress–strain curves of the tested samples from Manufacturer D are presented in Figure 4.5 and summarised in Table 4.1 The stress-strain curve depicts continuous yielding characteristics with non-distinct yield plateau region. Followed by steady strain hardening phase, leading to fracture at strains between 0.17 and 0.20. Table 4.9 show yield strength ranged between 497.0 and 542.0 MPa, with an average of 522  MPa. This meets the minimum threshold of 500.0 MPa specified in BS 4449 and KS EAS 412-2.

[bookmark: _Toc232367460]Figure 4.5: Stress-Strain curves for Steel samples from manufacturer D
Manufacturer E
The stress–strain curves of the tested samples from manufacturer E are presented in Figure 4.6 and summarised in Table 4.1. Figure 4.6 depicts continuous yielding behavior without a distinct yield plateau, followed by strain hardening, leading to fracture at strains between 0.17 and 0.20.

[bookmark: _Toc232367461]Figure 4.6: Stress-Strain curves for steel samples from manufacturer E
Manufacturer F
The stress–strain curves of the tested samples from manufacturer F are presented in Figure 4.7 and summarised in Table 4.1. The stress-strain curve in Figure 4.18, depicts continuous yielding without a distinct yield plateau followed by minimal strain hardening prior to fracture at strains between 0.19 to 0.28.

[bookmark: _Toc232367462]Figure 4.7: Stress-Strain curves for steel samples from manufacturer F
Manufacturer T
The stress–strain curves of the tested samples from manufacturer T are presented in Figure 4.8 and summarised in Table 4.1. Result from this figure depicts a clear initial yield plateau followed by strain hardening and finally fracture at strains ranging from 0.2-0.24. The maximum strain value is approximately 0.24 which corresponds to 24.0 % elongation. 

[bookmark: _Toc232367463]Figure 4.8: Stress- Strain curves of steel samples from manufacturer T
The shape of the curves confirms that billet-made bars give higher ratio and high yield strength due to less impurities such as sulphur and phosphorus. Low impurity levels result when alloying elements such as sulphur and phosphorus are kept to minimum causing   steels’ internal atomic structure to remain uniform and free of internal defects. As a result, the material undergoes yielding uniformly and smoothly across the entire bar, creating longer plateau region on the curve. 
The results from manufacturer T establishes that billet-made bars have high mechanical properties. The results underscore the reliability of billet production in enhancing structural safety. The steel manufacturing industries should not rely purely on scrap as their main raw material (ingots) but consider using billets as an alternative material so as to act as benchmark.
4.2 Overall comparison of mechanical properties with the standards 
This section presents consolidated results to assess the overall conformity against KS EAS 412-2 for Grade B500, highlighting Manufacturing T (billet-made bars) as the benchmark. The empirical findings from the tensile test are cross-examined against standard specification KS EAS 412.Table 4.13 provides comparative breakdown of mechanical properties including both averaged experimental (measured) value of each manufacturer and corresponding threshold specified in KS EAS 412. By crosschecking the averaged measured values of independent manufacturer against standardized baseline criteria, the table evaluates manufacturers level of compliance. The summary of compliance status is presented in Table 4.1.
	[bookmark: RANGE!B10]Manufacturer
	Property

	
	Yield Strength 
YS (MPa)
	Average UTS (MPa)
	Avg Elongation (%)
	Avg. Stress ratio

	
	Measured value
	KS EAS 412
	Measured value
	KS EAS 412
	Measured value 
	KS EAS 412
	Measured value
	KS EAS 412

	A
	535.0
	500.0
	616.1
	550.0
	16.1
	14.0
	1.15
	≤ 1.08 

	B
	475.0
	500.0
	554.3
	550.0
	18.25
	14.0
	1.16
	≤ 1.08 

	C
	612.0
	500.0
	715.7
	550.0
	22.3
	14.0
	1.17
	≤ 1.08 

	D
	522.0
	500.0
	600.0
	550.0
	19.25
	14.0
	1.15
	≤ 1.08 

	E
	504.0
	500.0
	586.0
	550.0
	18.62
	14.0
	1.16
	≤ 1.08 

	F
	481.8
	500.0
	517.0
	550.0
	23.1
	14.0
	1.07
	≤ 1.08 

	T (virgin-material)
	577.0
	500.0
	663.3
	550.0
	21.9
	14.0
	1.14
	≤ 1.08 


Table 4. 1: Statistical comparison of the mechanical properties against standards.
The averaged values of yield and ultimate tensile strengths of the tested samples from manufacturers are presented in Figure 4.9. Target limits are also indicated as specified in KS EAS 412.The averaged values indicate that 71% of the manufacturers used in this study met the minimum threshold of YS ≥ 500.0 MPa set in KS EAS 412.Additionally, all the manufactures attained the minimum threshold UTS ≥ 550.0 MPa


[bookmark: _Toc232367464]Figure 4.9: Average values of YS and UTS of samples from manufacturers
Figure 4.9 compares the mean percentage elongation values across different manufacturers alongside their respective standard deviations, evaluated against KS EAS 412 threshold (indicated by the solid horizontal target line in the bar). It is observed that all the seven manufactures satisfy the minimum percentage elongation threshold. However, notable variations in consistency exists. Manufacturer F displays the highest mean ductility, followed closely by manufacturer C and T. On contrary, manufacturer A exhibit lowest mean percentage elongation hence slightly surpasses the minimum threshold.
A clear distinction is observed in experimental scatter represented by error bars. Manufacturer E depicts a highly pronounced STD, indicating inconsistent ductility performance among individual samples. The findings correspond to the variable fracture strains noted in its independent profiles in Fig 4.6. Conversely, manufacturer T exhibit negligible variance, demonstrating a uniform elongation response. This exceptional consistency reinforces the structural benefits of virgin material bars which yields predictable plastic deformation behaviour as noted in Figure 4.10

[bookmark: _Toc232367465]Figure 4.10: Average percentage elongation for different manufacturers.
Figure 4.11 evaluates the averaged stress ratios (UTS/YS) of the tested manufacturers against the minimum threshold (≥ 1.15) indicated by the solid horizontal orange baseline in the chart. The ratio demonstrates material’s capacity of plastic redistribution and strain-hardening reserve, which are critical for seismic resistance.
The comparative analysis revealed that six of out seven manufacturers denoted by (A, B, C, D, E, and T) surpassed the minimum threshold, demonstrating secure margin between yielding point and ultimate tensile failure. Manufacturer C samples exhibit highest ratio, implying the greatest capacity for energy absorption during post-yielding deformation. On contrary, critical failure in compliance is noted in manufacturer F samples, whose mean ratio fall below the target baseline on the chart. This deficiency implies a narrow margin between YS and UTS making the material experience rapid strain localization post-yielding with limited plastic warning before fracture.

[bookmark: _Toc232367466]Figure 4.11: Average stress ratio for different manufacturers
Overall compliance status in the dataset was computed using a logical AND condition: a source is marked ✓ only if yield strength, UTS, stress ratio, and elongation all meet KS EAS 412 thresholds. The results from this analysis are presented in Table 4.3 
[bookmark: _Toc232406786]Table 4.3: Summary of Mechanical Property Compliance 
	Source
	Property
	Overall status

	
	YS
(≥ 500.0MPa)

	UTS 
(≥ 550.0 MPa)
	% Elongation
(≥ 14.0%)
	Stress ratios
[bookmark: _Hlk232277138](≥ 1.08)
	

	A
	✓
	✓
	✓
	✓
	✓ Compliant

	B
	✗
	✓
	✓
	✓
	✗ Non-compliant

	C
	✓
	✓
	✓
	✓
	✓ Compliant

	D
	✓
	✓
	✓
	✓
	✓ Compliant

	E
	✓
	✓
	✓
	✓
	✓ Compliant

	F
	✗
	✓
	✓
	✗
	✗ Non-compliant

	T (billet)
	✓
	✓
	✓
	✓
	✓ Compliant



[bookmark: _Hlk230504795]Results in Table 4.3 show that five (5) out of six (6) rebar sources satisfied the KS EAS 412 mechanical property standards. This demonstrates major conformity. The findings further reveals that scrap-derived bars can achieve acceptable performance when properly processed. Billet-derived bars remain benchmark for consistent compliance. The results confirm that conformity is not only limited to billet production, but also steel production plants that rely on scrap as the major raw material can meet the Grade B500 requirements when quality control is maintained.
5: Conclusions and recommendations
5.1: Conclusions
[bookmark: _Hlk231112191]The mechanical properties revealed that majority of the manufacturers (A, C, D, E, and T) satisfied the minimum threshold of ≥500.0 MPa as specified in KS EAS 412, while manufacturers B and F felt short of the standard. In contrast, all manufacturers achieved the ultimate tensile strength threshold of ≥ 550.0 MPa, confirming adequate tensile capacity across the dataset. Additionally, all the manufacturers exceeded the percentage elongation requirement of ≥ 14.0%, demonstrating ductile behaviour essential for structural resilience. Stress ratio analysis showed that compliant manufacturers-maintained values above 1.08, but manufacturer F failed this criterion, indicating poor strain‑hardening capacity and potential brittleness. The findings further reveals that scrap-derived bars can achieve acceptable performance when properly processed. Billet-derived bars remain benchmark for consistent compliance. 
5.2 Recommendations 
[bookmark: _Toc230524625][bookmark: _Toc232349070]5.2.1 Policy and Practice Recommendations
There is a need to improve existing quality control policies in Kenya’s steel manufacturing industry. Regulatory bodies, such as KEBS, must conduct routine inspections and random sampling of rebars at points of sale and construction sites to enhance compliance at all times.
The study revealed that scrap‑derived steels often failed yield strength and stress ratio requirements. These deficiencies justify stronger quality control policies. Regulatory bodies such as KEBS should therefore conduct routine inspections and random sampling of rebars at points of sale and construction sites to ensure compliance.
[bookmark: _Toc230524626][bookmark: _Toc232349071]5.2.2 Recommendation for further studies
[bookmark: _Toc213094700][bookmark: _Toc213095007]Future studies should consider use of larger or more diverse sample sets from various manufacturers in Kenya to enhance representatives and generalization of results. There is need to simulate the production process of reinforcement steel bars using for optimization using computer aided manufacturing (CAM) software. Additionally, future researchers should consider studying fatigue performance, corrosion resistance, and service life under aggressive conditions to provide a more comprehensive understanding of rebar reliability. 
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Stress (Mpa)



Stress-Strain  Curves for Steel samples from manufacturer B 
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Stress (Mpa)



Stress-Strain curves for steel samples from manufacturer C
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Stress (MPa)




Stress-Strain curves for steel samples from  manufacturer D  
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Stress(Mpa)



Stress-Strain curves for steel samples from manufacturer E
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Stress (Mpa)



Stress-Strain curves for steel samples from manufacturer F
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Stress (MPa)




Stress–Strain curves  of steel samples from manufacturer T
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Stress (Mpa)



AverageYS	(MPa)	23.9	35.119999999999997	20.399999999999999	15.3	9	16.3	18.3	23.9	35.119999999999997	20.399999999999999	15.3	9	16.3	18.3	A	B	C	D	E	F	T	535	475.8	605.9	521.5	503.8	481.8	576.5	Average UTS	(MPa)	31	23.4	23.6	12.5	16.100000000000001	18.2	32.5	31	23.4	23.6	12.5	16.100000000000001	18.2	32.5	A	B	C	D	E	F	T	616.1	554.29999999999995	717.6	600.29999999999995	585.79999999999995	517.20000000000005	663.3	Min YS (KS EAS 412)	500	500	500	500	500	500	500	Min UTS (KS EAS 412)	550	550	550	550	550	550	550	Sources

Stress (Mpa)



Avg Elongation (%)	2.42	1.48	1.83	1.8	1.27	3.4	1.44	2.42	1.48	1.83	1.8	1.27	3.4	1.44	A	B	C	D	E	F	T	16.100000000000001	18.25	22.3	19.25	18.62	23.1	21.9	KS EAS 412-2 (min)	A	B	C	D	E	F	T	14	14	14	14	14	14	14	Sources

% Elongation



Avg. Stress ratio	A	B	C	D	E	F	T	1.1499999999999999	1.1599999999999999	1.18	1.1499999999999999	1.1599999999999999	1.07	1.1399999999999999	KS EAS 412 (min)	1.08	1.08	1.08	1.08	1.08	1.08	1.08	1.08	1.08	Sources
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