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Abstract
A major cause of reinforced concrete deterioration especially in coastal and moist prone areas is corrosion. It has become a threat to reinforced concrete structural integrity throughout the service life of the structural member, and it calls for endless remedial activities with its accompanying economic and safety implications. Expensive remedial measures- galvanization, epoxy coating and fiber-reinforce polymers - are used to prevent corrosion as approved by previous studies. The present study explored the use of cost effective oil paint brands (mat, red-oxide and gloss Leyland paints in Ghana) to variably coat reinforcing steel bars to ascertain their bond strength in concrete while preventing corrosion. There were zero, one, two and three coats averaging 72 µm, 129 µm and 220 µm film thickness of 1-coat, 2-coat and 3-coat respectively for exploration. Double pull-out test was conducted on 120 concrete prisms (size 150 x 150 x 200 mm), centrally reinforced with coated rebars. Loading rate of 0.5kN/s was adopted and data was processed and analyzed by one-way ANOVA. The results indicated that no significant difference exist between paint coated and uncoated reinforcing steel bars on local bond and slip quality for all the selected paint brands used in this study. Though facially, one-coat of paint showed better bonding (18%) quality over zero-coat, two-coat and three-coat were at par with zero-coat, indicating decreasing bond with increasing coat. But reinforcing bar type and size were not affected by the coating. The implication is that the selected oil paint brands would not adversely affect local bond strength, and hence cracking and deflections in concrete when they are used to coat reinforcing bar to prevent corrosion, and therefore recommended for application to reduce maintenance cost. 
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1.  Introduction
Corrosion of reinforcing steel bar becomes a threat to the integrity of the reinforced concrete structures (bridges, buildings, airport runway pavements, water tanks, among others) during the period of its service life (Akortia et al., 2024). When it strikes, it calls for frequent countless remedial activities, because, the rebar tend to expand with pressure overtime beyond the tensile strength of the concrete. This leads to bond reduction, and in severe cases causes the concrete to develop cracks, spall and collapse. Charles et al. (2018) found the corrosion of reinforcing steel bar in concrete as one of the foremost influences to failure of steel and concrete, leading to the use of epoxy and resin/exudate to prevent corrosion effect on reinforcing steel bar. Earlier, Auyeung et al. (2000) indicated that bond strength dilapidation of an unconstrained concrete specimen with a corroded reinforcing steel of 2% could result in a bond loss of 80%, and it is more critical to cross-sectional loss.  That can be very devastating to rebar and the concrete structure at whole and it is a global concern (Rodrigues et al., 2021; and Biparva, 2019). The condition is prevalent with structures along coastal regions, acid rain regions, industrial zones, water-containing structures and structures spanning over river bodies (Akortia et al., 2024). It is a global concern because of its financial implication, if not prevented. According to National Association of Corrosion Engineers (NACE, 2017; Prasad, 2021), corrosion causes annual loss of USD 2.5 trillion globally. This calls for aggressive corrosion protection.
However, the exudates and the epoxy employed and coats used to prevent reinforcing steel corrosion are not without problem. Apart from their scarcity on the local market in West Africa, they also alter the rebar surface against the bond components (mechanical interlock, friction and chemical adhesion) between rebar and concrete. Naha et al. (2021) established that epoxy-coated bars exhibited approximately 18 % lower bond capacity in splitting failures and 25 % lower in pull-out failures relative to uncoated bars. This reduction was attributed to the barrier effect of the coating, which diminishes mechanical interlock and friction at the steel–concrete interface. Similarly, Chen and Wu (2019) found that polymer coatings cut peak bond stress by 20 %, lowering cracking moment by 10 % and boosting service deflection by 15 %, while ultimate moment dipped only 3 %. Crack spacing remained similar, but crack widths grew by 12 %. Hence, the act of preventing corrosion must consider cost effectiveness and the surface quality for good bond stress. Other prevention measures like galvanization and sand blasting are equally expensive and require heavy machinery and energy to achieve, with sand blasting producing a lot of pollution (Buchheit, 2018; Nguyen and Nguyen, 2018). The current study aimed at demonstrating experimentally the use of oil paints (Leyland Brands of red-oxide, matt black and gloss green) produced in Ghana to prevent or delay corrosion of reinforcing steel bars in concrete without compromising good bond stress for structural integrity and safety. The corrosion protection of the paint has been tested and published earlier (Akortia et al., 2024). This paper focused on determining the local bond stress capacity of paint coated mild and high yield steel rebars in concrete, when using the selected paints to prevent corrosion.

2. Materials and method
A total of 120 concrete prism specimens of size 150mm x 150mm x 200mm centrally reinforced, were cast in the study to test local bond strength/stress of the coated rebars against uncoated – control. Hence the internal dimensions of the mould box were 150mm x 150mm x 200mm. These dimensions were selected to represent a prism that is typically within an average flexural cracking length of a beam section/zone in tension.
Table 1: Properties of control test specimens, rebars and aggregates used
	Specimens/material
	Size (mm)
	Weight (Kg)
	Service strength (N/mm2)
	Strength (N/mm2)

	Cube
	150 x 150 x 150
	8.6
	
	23.1

	Cylinder
	150 x 300
	12.4
	
	6.6

	Prism
	100 x 100 x 500
	12.5
	
	4.7

	High yield steel
	Y12/Y16
	
	250
	420

	Mild steel
	R12/R16
	
	140
	250

	Chippings 
	< 14
	
	
	

	Sand 
	< 5
	
	
	





2.1 Materials and Equipment	
Materials used in this study included graded crushed granite chippings not more than 14mm, pit sand (see Fig. 1 for particle distribution) and ordinary Portland limestone cement grade 32.5 R as the main materials for the concrete work; plywood was used for fabricating the mould box; reinforcing steel bars of sizes 16mm and 12mm, both mild and high yield steel bars (service strength 140N/mm2 and 250N/mm2; yield strength 250N/mm2 and 420N/mm2 respectively – Table 1), and Leylac mat, Leylac red-oxide (guard) and Leylac gloss oil base paints. A concrete mixer, wheel barrow and other mixing tools and double pull-out universal machine, holding tool – ‘VEJ’, dial gauges (precision was 0.01 mm), scale were the equipment used. The water used in the process conformed to BS EN 1008(2002) standard.
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     Fig. 1 Particle size distribution of aggregates
2.2 Experimental Methods
2.2.1 Specimens preparation and testing
The steel bars were cut into 120 pieces of length 620mm, and pretreated in conformity with ASTM A 775/A 775M – 01, by cleaning with metal brush and thinner to remove dirt, grease/oil substance and metal oxide from the surface of the steel bar. They were then cleaned with potable water, wiped with cotton rag and dried before coating with brush. The centers were drilled to receive tight transverse 75mm anchor bars to serve as the reference point of the stress and slip that would occur during the double pull-out test and represent point midway between two adjacent cracks in a beam. For each case, the coating was 0, 1, 2, and 3 groups. The control specimens received no coating after the surface preparation. However, the other test specimens received 1, 2, or 3 coats of the various paint types by brush. After selecting the control specimens, all the test specimens received one coat each in their various groups and allowed to dry for 24 hours. Then one coat specimens were taken out and the rest received second coat and allowed to dry for 24 hours. The same step was repeated for the third coat and they were cured under room temperature for 14 days before the bond specimens were cast. Meanwhile the physical properties were taken to determine the coating thickness with digital veneer caliper. Average thickness taken from the web were 72 µm, 129 µm and 220 µm for 1-coat, 2-coat and 3-coat respectively in accordance to ASTM A775/A775 M, section A 1.2 (coating requirement). The varied thicknesses were chosen because coating thickness has effect on bond strength. Hence, that would guide suitable thickness of coating to recommend.
This stage was followed by fixing the rebars in the mould box in order to cast the bond prism specimens. Concrete (mix ratio 1:1.5:3 by weight) was prepared from the above materials with water cement ratio of 0.55 targeting C25 strength, using a mechanical concrete mixer for consistency. Concrete moulds which had been lubricated to facilitate removal were filled in 3 layers, where each layer received tamping compaction of 36 strokes before the next layer (see fig. 3c). After tamping the last layer, the surface was levelled with trowel and allow to set and dry in the open for 24 hours before the moulds were removed. Control test specimens - cubes, cylinders and prisms - were also cast for testing. Workability test resulted in 21mm slump that corresponded to the water cement ratio of 0.55 (see Fig. 3b). The specimens were removed after 24 hours of casting, carefully arranged and covered in the open weather with damp jute sack for curing. Water was applied by pouring each morning and evening for 28 days (see Fig. 3d&e). This process was to enable the concrete attain its strength gradually. They were then cleaned and sent to the laboratory after 28 days for various tests.
2.2.2	Double pull-out Test
The double pull-out test was conducted on the bond specimens using a universal machine (Avery-Denison’s classic 500kN T-series - T42B/C model). Other tools and instruments involved were 4 dial-gauges, camera, VEJ which held the dial gauge to the rebar before testing. Each specimen had two projected rebars fit into the upper and lower grip of the universal machine after fixing the dial gauges. Loading was done incrementally at 2kN intervals to measure the local bond at each load increment. The 16mm high yield specimens were loaded at 5kN interval due to the high service stress at the rebar. The loading was done such that both the rebar and the concrete were in tension. The loading, irrespective of interval was at the rate of 1mm/min or 0.5kN/s (ASTM A944). A pair of two dial gauge readings were taken at the top while another pair at the bottom. The average reading of the two readings in each case was used for analysis of slip. This was meant to reduce error level if just one gauge is used.
The specimens were tested within the service limit of the particular rebar-12mm or 16mm, high yield steel or mild steel rebar. The service limit was calculated based on the strength (140N/mm2 and 250N/mm2 for mild and high yield steel respectively) and the actual cross-sectional area of the rebars. Hence, the local bond maximum pull-out load for the various rebars were 15kN, 26kN, 36kN and 65kN for 12mm mild steel, 16mm mild steel, 12mm high yield steel and 16mm high steel respectively. Fig. 4 show the set-up for the bond test. 
2.3 Analysis 
The results were illustrated graphically by presenting the bond stress–slip relationship curves and statistically analyzed using analysis of variance (ANOVA) on the computed bond stress and slip values of the test specimens; since the values are on scale, and in order to ascertain the degree of variation that were seen in the data from the various groups. 
2.3.1 Local bond 
The local bond was calculated based on the recorded bar slip and distance along bar in the three-dimensional formulae proposed by Kankam (1997, 2003). From the formulae, the average bond stress was determined along the continuous rebar in the concrete at each level of bond slip from the point of transverse anchor  (representing midpoint of two adjacent cracks in a beam) to the loaded end of concrete (representing crack face). The three formulae as expressed in equations 1 to 3 were developed for plain mild steel, cold-worked and hot rolled steel rebars respectively as follows (Kankam, 1997, 2008):
(i) [bookmark: _Hlk203907838]Plain round bar: fb = (41.7 – 0.2fs) Δ0(8 ……………………. Eq. (1)
(ii) Cold worked bar: fb = (55 – 0.5x) Δ0.5 …………………. …. Eq. (2)
(iii) Hot rolled bar: fb = (35 – 0.3x) Δ0.5 ……………………….... Eq. (3)
where: fb = bond stress (N/mm2); x = distance from center of embedment (mm), fs = steel stress and Δ = total slip of embedded bar. The constant 35 and the coefficient 0.3 are dependent on variables such as bar size, concrete strength, loading type, and surface texture of rebars (Kankam 1997, 2003). The average bond stress calculated was based on choosing two points on the embedded bar. In this paper, however, the formula for hot-rolled steel bars was adopted since the specimens for this study were reinforced with hot-rolled deformed rebars. The formula for hot-rolled steel bars with defined parameters is expressed as in equation 3 above. The average bond stress for the starting point of the embedment (x = x2 = 100mm) and the center (anchored) point of the embedment (x = x1 = 0mm) for a total measured slip of the embedded length is computed using equation 4 which is derived from equation 3:
fb = [(35 - 0.3x1) Δ0.5 + (35 - 0.3x2) Δ0.5]/2 ………………………………Eq. (4)
X1 = 0 (from center of embedment)
X2 = 100 (from center of embedment to face where the rebar enters the specimen [crack face])
Δ = slip (mm)
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Fig. 2: Rebar preparation, coating and geometry information processes.
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Fig. 3: Bond specimen preparation processes.
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Fig. 4: Bond specimen testing setup.
3. Results and Discussion
The local bond stress against slip relationships of the double pull-out test are presented as graphs for the various reinforcing bar types and sizes coated with various coating treatment. Mild steel and high yield steel bars of 12 and 16mm were coated with Gloss, Matt and Red-oxide leyland Laylac oil paint brands, from 1 to 3 coats. These were compared with uncoated (0-coat) rebar counterparts and the differences ascertained statistically with one-way ANOVA. The graphs are presented in figures 5 to 12.
3.1 Influence of the number of coating (1 to 3)
Fig. 5 indicates the effect of number of coats for gloss to 16 mm mild steel bar. There were 18 specimens in all, 6 each for 1, 2 and 3 coats (Fig. 5a-c). Thus, each coating number has 6 specimens compared to that of the uncoated (Fig 5d). The incremental loading was within the service stress limit 140N/mm2 of the rebars. It can be seen that on average the bond stress was 8.5 N/mm2 for all the specimens but they vary on slip characteristics. The specimen with the least slip of 0.104mm was GM16-23T (mild steel, of 2 gloss paint coats) while the largest slip of 0.52mm was GM16-23B (specimen 3 of 2 coats). Majority of the specimens had slip below 0.2mm. 
The shape of curves are largely curvilinear but steeper from the starting to about 2.8 N/mm2 bond stress at 0.03 mm slip.  This is an indication that the increase in slip led to gradual increase in the local bond stress, in line with (Mofidi et al., 2024; Wang et al., 2024; Chen et al., 2025; Tang et al., 2025; Fayette et al., 2024; Lee et al., 2025; Tang & Cheng, 2020; Sabău et al., 2016) while a decrease in bond stress led to somewhat rapid slip increase. Similarly, while the tensile loading increased, the bond stress also increased. This shows the specimens were demonstrating about the same characteristics under load. 
On the part of 12mm mild steel bar, the average bond stress within the service stress limit was above 12.5N/mm2 while the least slip recorded was 0.09 mm for GM12-23T (3rd specimen of 2 coats of gloss), and the largest bond slip was 1.09 mm for GM12-13B at 20.92N/mm2 (specimen 3 of 1 gloss coat). Most specimens of the multiple coats (2 and 3) had bond slip corresponding with their maximum local bond stress at service load were below 0.22 mm while most specimens of the 1 coat were above 0.22 mm slip, but not more than 0.8mm (Fig. 6). Careful observation of the curves shows that increasing coating led to slight decrease in bond stress for 12mm mild steel bar, but the reverse was the case for the 16mm specimens. 
This shows that the higher the coat number, the lower the slip with its corresponding average local bond stress for the 12mm mild steel rebar coated with gloss. The curves appeared steeper from starting up to about 3N/mm2 and then turned curvilinear with uniformly increasing bond stress and slip. The curves are also close to each other on their path. This could be due to the resistance of the pilling of the coat during the tensile pull clogging the path of slip, leading to increasing local bond stress.
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Fig. 5 Local bond stress – slip relationship for gloss paint coated 16mm mild steel rebar


	
	

	(a) Local bond stress – slip relationship for 1 coat gloss paint to 12mm mild steel rebar.
	(b) Local bond stress – slip relationship for 2 coats gloss paint to 12mm mild steel rebar.

	
	

	(c): Local bond stress – slip relationship for 3 coats gloss paint to 12mm mild steel rebar.
	(d) Local bond stress – slip relationship for 0 - coat paint to 12mm mild steel rebar.

	Fig. 6: Local bond stress – slip relationship for gloss paint coated 12mm mild steel rebar



3.2 Gloss coated high yield bars
The next category is gloss coated 16mm and 12mm high yield steel bars. The service stress limit corresponds with 250N/mm2. From Fig. 7, the maximum average local bond stress for 16mm is 9 N/mm2 while the least bond slip of 0.092mm at bond stress of 6Nmm2 emanated from GH16-31T (gloss coated 16mm high yield steel, specimen 1 of 3 coats). The maximum slip was 0.40 mm at bond stress of 12.7N/mm2 for GH16-31B. Majority of the 18 specimens produced slip below 0.21mm irrespective of the number of coats. Generally, the curves were linear and steeper with small slip at the start of the tensile load especially the multiple coats, indicating elastic to inelastic behaviour, but became uniformly curvilinear with increasing load. At each loading regime, bond stress and slip of each specimen vary positively. Similar trend can be seen for 12mm high yield steel bar (Fig. 8), but the maximum local bond stress was 18.3N/mm2 for 0.84mm slip, while the least bond slip was 0.133 mm at 7.6N/mm2 bond stress for Gh12-11B and GH12-31T respectively. Majority of the specimens developed slip under 0.3mm and these were largely by 2 and 3 coats specimens. This also indicate reduced bond slip with increasing number of coats especially for the 12mm high yield steel bar. The curves are largely linear and steep from the start but become curvilinear with increased tensile load, accompanied by higher local bond stress, although small in magnitude.
3.3 Matt coats to mild and high yield steel bars
Another set of curves is on the Matt coat to both mild and high yield steel bars. The number of coats as usual was 1 to 3 coat. From Fig. 9, the 16mm mild steel bar coated with Matt shows maximum local bond stress corresponding with the service stress limit as 10.66 N/mm2 at 0.28 mm slip, while the least bond slip of was 0.11 mm at 6.90N/mm2 bond stress for (MM16-11B) and (MM16-31T) respectively. But the specimens, mostly for multiple coats slipped below 0.15 mm while 1 coat specimens slipped more than 0.15 mm nonetheless below 0.284 mm with corresponding greater bond stress. This is another indication that higher coats 2 and 3 resisted bond slip with lower bond stress. This could be due to splitting of the single coat during the tensile pull. The curves did not differ from those previously described. The same trend of characteristics was seen for 12mm mild and high yield steel rebars counterparts, except that their local bond stresses were higher (about 35%) in magnitude, especially for 1-coat specimens (see Fig. 10. 11 and 12). It means that the 12mm mild and high yield steel bars show better bond stress compared to their 16mm counterparts; indicating higher energy absorption capacity as well. This observation aligns with previous studies (Parida and Moharana, 2024; Shunmuga Vembu & Ammasi, 2023; Tunç et al., 2021) though they did not involve coatings. However, Matt coated 16mm high yield rebar did not follow the trend of increased coat leading to decreasing bond stress. It rather showed a clear trend of increasing bond stress and slip with increasing Matt coat. The condition may be due to certain surface characteristics that improved mechanical interlock.
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Fig. 7: Local bond stress – slip relationship for gloss paint coated 16mm high yield steel rebar.
	
	

	(a): Local bond stress – slip relationship for 1 coat gloss paint to 12mm high yield steel rebar.
	(b): Local bond stress – slip relationship for 2 coats gloss paint to 12mm high yield steel rebar.

	
	

	(c): Local bond stress – slip relationship for 3 coats gloss paint to 12mm high yield steel rebar.
	(d) Local bond stress – slip relationship for 0-coat paint to 12mm high yield steel rebar.

	Fig. 8: Local bond stress – slip relationship for gloss paint coated 12mm high yield steel rebar.

	
	

	(a): Local bond stress – slip relationship for 1 coat matt paint to 16mm mild steel rebar.
	(b): Local bond stress – slip relationship for 2 coats matt paint to 16mm mild steel rebar.

	
	

	(c): Local bond stress – slip relationship for 3 coats matt paint to 16mm mild steel rebar.
	(d): Local bond stress – slip relationship for 0- coat paint to 16mm mild steel rebar.

	Fig. 9: Local bond stress – slip relationship for matt paint coated 16mm mild steel rebar



	
	

	(a): Local bond stress – slip relationship for 1 coat matt paint to 12mm mild steel rebar.
	(b): Local bond stress – slip relationship for 2 coats matt paint to 12mm mild steel rebar.

	
	

	(c): Local bond stress – slip relationship for 3 coats matt paint to 12mm mild steel rebar.
	(d): Local bond stress – slip relationship for 0 - coat paint to 12mm mild steel rebar.

	Fig. 10: Local bond stress – slip relationship for matt paint coated 12mm mild steel rebar



	
	

	(a): Local bond stress – slip relationship for 1 coat matt paint 16mm high yield steel rebar
	(b): Local bond stress – slip relationship for 2 coats matt paint to 16mm high yield steel rebar.

	
	

	(c): Local bond stress – slip relationship for 3 coats matt paint to 16mm high yield steel rebar.
	(d): Local bond stress – slip relationship for 0-coat paint to 16mm high yield steel rebar.

	Fig. 11: Local bond stress – slip relationship for matt paint coated 16mm high yield steel rebar.

	
	

	(a): Local bond stress – slip relationship for 1 coat matt paint 12mm high yield steel rebar
	(b): Local bond stress – slip relationship for 2 coats matt paint to 12mm high yield steel rebar.

	
	

	(c): Local bond stress – slip relationship for 3 coats matt paint to 12mm high yield steel rebar.
	(d): Local bond stress – slip relationship for 0-coat paint to 12mm high yield steel rebar.

	Fig. 12: Local bond stress – slip relationship for matt paint coated 12mm high yield steel rebar.



3.4	Red oxide coat in mild and high yield bars
The 3rd brand of paints used was red-oxide and the results on both 16 mm and 12 mm mild and high yield steel reinforcing bars as presented in figures 13-16. They also followed the trend of increasing coating leading to decreasing local bond stress/strength across the board. All the characteristics followed the earlier coating conditions. The 12mm mild and high yield rebars show higher local bond stress values, about 29% above their 16mm counterparts. For example, Fig. 13 shows maximum local bond stress of 17.98 N/mm2 at 0.81mm slip and, the least slip of 0.11mm at 6.64N/mm2 local bond stress for RM16-23B and RM16-33T respectively. Also Fig. 14 indicates 21.95N/mm2 as highest local bond stress at 1.20mm slip from RM12-12T. Similarly, figures 15 and 16 indicate maximum local bond stress of 10.38N/mm2 at 0.27 bond slip and least bond stress of 7.42 N/mm2 at 0.14 mm bond slip for RH16-11B and RH16-33T respectively; while maximum local bond stress of 17.40N/mm2 at 0.76mm bond slip, and the least bond of 8.50N/mm2 at 0.18mm bond slip for RH12-13T and RH12-23T respectively. The variation between the slip of the various specimens could be due to the fact that compaction quality might vary. But it could be observed that with red-oxide effect, mild steel rebars show better performance on bond than the high yield counterparts.



	
	

	(a): Local bond stress – slip relationship for 1 coat red-oxide paint to 16mm mild steel rebar.
	(b): Local bond stress – slip relationship for 2 coats red-oxide paint to 16mm mild steel rebar.

	
	

	(c): Local bond stress – slip relationship for 3 coats red-oxide paint to 16mm mild steel rebar.
	(d): Local bond stress – slip relationship for 0- coat paint to 16mm mild steel rebar.

	Fig. 13: Local bond stress – slip relationship for red-oxide paint coated 16mm mild steel rebar

	
	

	(a): Local bond stress – slip relationship for 1 coat red-oxide paint to 12mm mild steel rebar.
	(b): Local bond stress – slip relationship for 2 coats red-oxide paint to 12mm mild steel rebar.

	
	

	(c): Local bond stress – slip relationship for 3 coats red-oxide paint to 12mm mild steel rebar.
	(d): Local bond stress – slip relationship for 0 - coat paint to 12mm mild steel rebar.

	Fig. 14: Local bond stress – slip relationship for red-oxide paint coated 12mm mild steel rebar

	
	

	(a): Local bond stress – slip relationship for 1 coat red-oxide paint 16mm high yield steel rebar
	(b): Local bond stress – slip relationship for 2 coats red-oxide paint to 16mm high yield steel rebar.

	
	

	(c): Local bond stress – slip relationship for 3 coats red-oxide paint to 16mm high yield steel rebar.
	(d): Local bond stress – slip relationship for 0-coat paint to 16mm high yield steel rebar.

	Fig. 15: Local bond stress – slip relationship for red-oxide paint coated 16mm high yield steel rebar.



	
	

	(a): Local bond stress – slip relationship for 1 coat red-oxide paint 12mm high yield steel rebar
	(b): Local bond stress – slip relationship for 2 coats red-oxide paint to 12mm high yield steel rebar.

	
	

	(c): Local bond stress – slip relationship for 3 coats red-oxide paint to 12mm high yield steel rebar.
	(d): Impact of coating number on local bond stress – slip relationship for red-oxide paint to 12mm high yield steel rebar.

	Fig. 16: Local bond stress – slip relationship for red-oxide paint coated 12mm high yield steel rebar.



3.4	Control specimens with uncoated bars
In order to give a fair judgment of the performance of the coatings on bond and slip, the bond stress - slip curve were also presented for the control specimens. Fig. 17 shows both mild and high yield steel rebars. It indicates that uncoated mild and high yield reinforced concrete prism specimens curve shape characteristics are not different from the coated rebars discussed above. Careful observation shows that the curvilinear shape starts about 3 N/mm2 bond stress for most of the specimens. The maximum local bond stress estimated corresponding with the service stress limit was 9.09 N/mm2 at 0.21 mm slip from CM16-3T. The least local bond was 7.62 N/mm2 at 0.14 mm slip for CM16-1B. Similarly, the 12 mm uncoated mild steel bar exhibited maximum bond stress of 8.34 N/mm2 at 0.18mm slip and the least bond was 7.08N/mm2 at 0.13mm slip for CM12-1B and CM12-3T respectively. Also, 16mm high yield steel rebar show maximum bond stress of 19.07 N/mm2 at 0.91mm slip while the least bond was 10.15N/mm2 at 0.26mm bond slip for CH16-1T and CH16-2B respectively. The specimens with 12mm bar had maximum local bond stress of 13.20 N/mm2 at 0.44mm slip, with least local bond stress 8.35N/mm2 at 0.17mm slip for CH12-2B and CH12-1T respectively. 
It could be observed from the foregoing that the uncoated 16 mm rebars show higher local bond stress (about 24%) compared to 12mm uncoated rebars, contrary to established findings that smaller diameter bars develop greater anchorage bond stress than larger bars (Parida and Moharana, 2024; Shunmuga Vembu & Ammasi, 2023; Tunç et al., 2021). But the reverse was the case for all coated rebars irrespective of paint types or number of coats. The average variations in local bond and bond slip in each case was ascertained for significance difference statistically with the aid of one-way analysis of variance (ANOVA).

	
	

	(a): Local bond stress – slip relationship for uncoated 16mm mild steel rebar
	(b): Local bond stress – slip relationship for uncoated 12mm mild steel rebar.

	
	

	(c): Local bond stress – slip relationship for uncoated 16mm high yield steel rebar.
	(d): Local bond stress – slip relationship for uncoated 12mm high yield steel rebar.

	Fig. 17: Local bond stress – slip relationship for uncoated mild and high yield steel rebars.



3.6	Impact of paint coating type on local bond and slip.
This section discusses whether the type of paint brand (viz, gloss, matt, red-oxide) affects bond and slip. Fig. 18 illustrates the result of the specimens from the selected paints and uncoated specimens of mild steel. The curves show no varied difference in shape, but it can be seen that all the coated specimens show better bond than the uncoated. While the curves of the uncoated specimens fall under 9N/mm2 bond, the coated (gloss, matt and red-oxide) fall beyond 9N/mm2. This trend for result of 12mm coated mild steel rebar remains the same for 16mm mild steel as seen in Fig. 19. The red-oxide coated specimen shows better local bond over gloss, matt and uncoated in that order. This shows the local bond potency of the coats on mild steel rebar. This is contrary to earlier findings where epoxy coating reduced bond by at least 10% (Kayali and Yeomans, 2000; Shunmuga Vembu & Ammasi, 2023). Thus, the selected paints in this study are superior to epoxy but rank apar with galvanized steel rebar.
Similarly, Fig. 20 shows 12mm high yield steel rebars coated with the various paints. The coated specimens’ curves show better local bond over the uncoated specimens. Individually the performance of all the paint types were at par on local bond strength. All the coated specimens have some specimens above 15N/mm2 but the uncoated was below 14N/mm2. Hence, with the 12mm high yield steel rebar, the coated specimens performed better than the uncoated but this does not vary with the paint type. However, in the case of 16mm high yield steel rebar, the uncoated rebar was better on local bond strength than the coated rebar specimens as seen in Fig 21; supporting Shunmuga Vembu & Ammasi, 2023. Also, the gloss and matt paint coats show better local bond strength over red-oxide, which is the direct opposite situation of the coated 16mm mild steel rebar counterpart. While some of the 16mm uncoated high yield steel rebar specimens hit above 14N/mm2, local bond Strength for all 16mm coated high yield steel rebar specimens hit below 14N/mm2. The surface features and other features like compaction and curing quality differences could be the result of the variations seen.
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	(a): Impact of coating type on local bond stress – slip relationship for gloss paint to 12mm mild steel rebar.
	(b): Impact of coating type on local bond stress – slip relationship for matt paint to 12mm mild steel rebar.
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	(c): Impact of coating type on local bond stress – slip relationship for red-oxide paint to 12mm mild steel rebar.
	(d): Impact of coating type on local bond stress – slip relationship for uncoated 12mm high yield steel rebar.

	Fig. 18: Rebar coating type and local bond stress – slip relationship for paint coated mild and steel rebars.
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	(a): Impact of coating type on local bond stress – slip relationship for gloss paint to 16mm mild steel rebar.
	(b): Impact of coating type on local bond stress – slip relationship for mat paint to 16mm mild steel rebar.
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	(c): Impact of coating type on local bond stress – slip relationship for red-oxide paint to 16mm mild steel rebar.
	(d): Impact of coating type on local bond stress – slip relationship for zero paint to 16mm mild steel rebar.

	Fig. 19: Rebar coating type and local bond stress – slip relationship for paint coated mild and steel rebars.
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	(a): Impact of coating type on local bond stress – slip relationship for gloss paint to 12mm mild steel rebar.
	(b): Impact of coating type on local bond stress – slip relationship for matt paint to 12mm mild steel rebar.
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	(c): Impact of coating type on local bond stress – slip relationship for red-oxide paint to 12mm high yield steel rebar.
	(d): Impact of coating type on local bond stress – slip relationship for zero paint to 12mm high yield steel rebar.

	Fig. 20: Rebar coating type and local bond stress – slip relationship for paint coated high yield steel rebars.
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	(a): Impact of coating type on local bond stress – slip relationship for gloss paint to 16mm mild steel rebar.
	(b): Impact of coating type on local bond stress – slip relationship for matt paint to 16mm mild steel rebar.

	[image: ]
	[image: ]

	(c): Impact of coating type on local bond stress – slip relationship for red-oxide paint to 16mm high yield steel rebar.
	(d): Impact of coating type on local bond stress – slip relationship for zero paint to 16mm high yield steel rebar.

	Fig. 21: Rebar coating type and local bond stress – slip relationship for paint coated high yield steel rebars.




4.0	Observation on bond specimens
Under low applied tension axial with relatively elastic characterization, the rebar diameter reduces in a minute to macro loss in bond while promoting shear. Hence, as the rebar slipped with shear, the bond tended to increase again, which might be due to clogging of sheared concrete, paint in the rib spaces resisting slip. In a few cases where there was a specimen failure during the pull, the concrete split vertically in the direction of the tensile pull towards the center of the specimen. The crack also started from the pulling side where the rebar was in contact with the concrete. In a few cases where it was tested to failure, there was sign of shear concrete stack in the corner of the ribs or within the rib spaces. There was some sign of micro pealing of the coating stain sticking to the concrete. This shows how the coated rebars bonded with the concrete. The behaviour was not different from that of the uncoated rebars. It also shows that at a strong pull which is beyond the bond strength between the coated rebar and the concrete, the coats if not properly cured could pill easily. The sign of coat sticking to concrete seen could also be due to reaction between the concrete and the paint coat. See pictures in Fig. 22.
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Fig. 22: Bond failure observation in prism double pull-out test.

Statistical Analysis of Local Bond strength and Slip
The above discussed results relied on facial judgment on parameter/variable based on the bond – slip graphs. Hence the one-way ANOVA was run on the data to confirm or dispute the outcome, in order that cause and effect could be attributed. The first considers influence of the paint coat - gloss, mat and red-oxide as against no paint coating on local bond. The results are captured in Tables 2-8 and figures 23 - 25.





Table 2a: Mean and standard deviation of local bond strength for paint type on rebar
	Group
	N
	Mean
	Sd

	No-Paint
	24
	10.07
	2.92

	Red-oxide
	72
	10.64
	3.09

	Matt
	72
	9.61
	2.70

	Gloss
	72
	10.00
	3.21

	Total
	240
	10.08
	3.01


Source: Lab result 2024      sd = standard deviation
From Table 2a, the means of values derived from local bond stress test for the various paint type coat to reinforcing steel bars are presented. The local bond strength for red-oxide, No-Paint, gloss and matt paint coats are shown. The values vary, but look close in magnitude. Thus, M(72) = 10.64 > M(24) = 10.07 > M(72) = 10.00 > 9.61 respectively. Table 1b ascertains whether the differences between the means are significant or not.
Table 2b: One-way ANOVA summary of local bond strength for paint types on rebar
	Group
	Sum of squares
	df
	Mean square
	F
	p-value
	p

	Between Groups
	38.80
	3
	12.93
		1.44
		0	.23
	>0.05

	Within Groups
	2125.37
	236
	9.01
	
	
	

	Total
	2164.18
	239
	
	
	
	


	Source: Lab result 2024
As shown in Table 2b, the result F (3, 239) = 1.44, P > 0.05 indicates that no significant difference exists between at least two of the means of the paint coated reinforcing steel bars and the control specimens tested on local bond strength, at 0.05 level of significance. Nonetheless, it can be seen from the post hoc analysis in Table 2c that the mean difference in values Md = - 0.57, P > 0.05
Table 2c: Post hoc summary of local bond strength for paint types steel bar
	Paint Type
	1
	2
	   3
	4

	No Paint
	
	
	
	

	Red-oxide
	- 0.57
	
	
	

	Mat
	  0.46
	1.03
	
	

	Gloss
	  0.07
	0.64
	- 0.39
	



      		Source: Lab result 2024		       * means significant at 0.05
between coated rebars (red-oxide) and the control or uncoated rebars and other coated rebars indicate generally no significant difference in local bond strength within coated and between uncoated specimens at 0.05 level of significance. Therefore, the differences seen between the means could be due to chance. Hence, they were about the same in local bond strength whether coated or not, and the assumption that variation might exist between the local bond strength of coated and uncoated rebars used in the study was not confirmed. See Fig. 23a for the graphical presentation. This did not support (Treece and Jirsa, 1989; Shunmuga Vembu & Ammasi, 2023) in the case of epoxy coated. It means that the selected coating materials used in the current study have special features that promoted bonding effect.
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Fig. 23a: Average local bond strength for paint types			Fig. 23b:  Average local slip for paint types
	

Table 3a: Mean and standard deviation of slip for paint type on rebar
	Group
	N
	Mean
	Sd

	No Paint
	24
	0.27
	0.18

	Red-oxide
	72
	0.31
	0.20

	Mat
	72
	0.25
	0.15

	Gloss
	72
	0.27
	0.20

	Total
	240
	0.28
	0.18


				Source: Lab result 2024
From Table 3a, the statistical means for the various paint types vary superficially in face value for slip within concrete. Thus, M(72) = 0.31 > M(72) = 0.27 = M(24) = 0.27 > M(72) = 0.25, for Red-oxide, Gloss, No-Paint (Control) and Mat paints respectively. Ascertaining whether these differences were not due to chance, the one-way ANOVA analysis in   Table 3b is presented for the discussion.

Table 3b: One-way ANOVA summary of slip for paint type on steel bar
	Group
	Sum of squares
	df
	Mean square
	F
	p-value
	p

	Between Groups
	0.12
	3
	0.04
	1.23
	0.3
	>0.05

	Within Groups
	7.91
	236
	0.03
	
	
	

	Total
	8.03
	239
	
	
	
	


		Source: Lab result 2024
The result F (3, 239) = 1.23, P > 0.05 from Table 3b indicates that no significant difference exists between at least two of the means of the paint types used and the control on slip at 0.05 level of significance. The post hoc analysis presented in Table 3c identifies the degree of the differences facially seen.
Table 3c: Post hoc summary of slip for paint type on steel bar
	Paint Type
	1
	2
	3
	4

	No Paint
	
	
	
	

	Red-oxide 
	- 0.03
	
	
	

	Mat
	 0.03
	0.06
	
	

	Gloss
	- 0.001
	0.03
	- 0.03
	



      		Source: Lab result 2024		       * means significant at 0.05
From the post hoc results in Table 3c, the mean differences, Md = -0.03, P > 0.05; Md = 0.03, P > 0.05 and Md = -0.001, P > 0.05 confirms that there is no significant difference between the mean of slip for No paint, Red-oxide, Mat and Gloss paints used at 0.05 level of significance. Therefore, the differences seen between their means were due to chance. Hence, they were about the same level of retarding slip within the concrete. This defeats the assumption that variation may exist in the slip retarding capacity of paint coated and uncoated rebars in concrete. The value 0.03 shows matt brand of the paints performed better in local slip retardation than the uncoated rebar, red-oxide and gloss paint coated rebars; followed by uncoated, gloss and red-oxide in that order; except that the differences were not significant. This shows that the paints used in the study have the capacity to retard bond slip within concrete when coated to rebars up to three coats for corrosion protection.   The mean plot for the slip between concrete and rebar whether coated or uncoated is also presented in Fig. 23b for further clarification graphically.
The above did not consider the number of coats of protection to rebars. Table 4 and 5 concentrated on specifics to determine the effect of number of coats to rebar on local bond stress and slip.

Table 4a: Mean and standard deviation of local bond strength for number of paint coats to rebar
	Group
	N
	Mean
	Sd

	Zero-coat
	24
	10.07
	2.92

	One-coat
	72
	11.86
	3.50

	Two-coats
	72
	9.18
	2.57

	Three-coats
	72
	9.21
	2.00

	Total
	240
	10.01
	3.01


				Source: Lab result 2024	
From Table 4a and Fig.24a, the means values of local bond stresses for the various number of coats and uncoated rebars are presented. It shows that the two-coat rebar had the least bond stress of M(72) = 9.18 < M(72) = 9.21 = M(24) = 10.07 = M(72) = 11.86, for two, three, zero and one coat respectively. This means that one paint coat shows higher local bond stress over zero and other coats. However, in order to ascertain whether the difference in local bond stress between the number of coats, the one-way ANOVA result from Table 3b is next presented for consideration.

Table 4b: One-way ANOVA summary of local bond strength for number of paint coat to rebar
	Group
	Sum of squares
	df
	Mean square
	F
	p-value
	p

	Between Groups
	341.78
	3
	113.93
	14.75
	0.00
	<0.05

	Within Groups
	1822.40
	236
	7.72
	
	
	

	Total
	2164.18
	239
	
	
	
	


		Source: Lab result 2024
The result F (3, 239) = 14.75, P < 0.05 from Table 4b indicates that significant difference exists between at least two of the means of the number of coats to the reinforcing steel bar on local bond at 0.05 level of significance. The post hoc analysis shows areas of existence of the difference in the result between the numbers of coats in Table 4c.

Table 4c: Post hoc summary of local bond strength for number of paint coats to rebar
	Number of coat
	1
	2
	3
	4

	Zero-coat
	
	
	
	

	One-coat
	      -1.79*
	
	
	

	Two-coat
	0.89
	2.68*
	
	

	Three-coat 
	0.86
	2.65*
	-0.03
	



      		Source: Lab result 2024		       * means significant at 0.05
From the post hoc results in Table 4c, the mean differences Md = -1.79, P < 0.05; shows that there is significant difference at 0.05 level of significance between the uncoated rebar and one-coat rebar specimens in favour of one-coat rebar; but no significant difference exists between two-coats and three-coats and zero (uncoated) rebar specimens as per Md = 0.89, P > 0.05 and Md = 0.86, P > 0.05 respectively. Similarly, Md = 2.68, P < 0.05 and Md = 2.65, P < 0.05 for two-coat and three-coat show that one-coat was superior in bond stress than two and three coats specimens at 0.05 level of significance. However, Md = -0.03, P > 0.05 indicates that no significance difference exists between two-coat and three-coat specimens on bond stress performance. Though the number of coats affects bond stress (Charles et al. (2018); Shunmuga Vembu & Ammasi, 2023; Yuanliang et al., 2016), cumulatively, looking at the specifics in terms of number of coats, all levels of paint coat show better or slightly about the same local bond stress in concrete compared to the uncoated rebars. This indicates that each number of paint coatings used in the study has the capacity to retard local bond stress depletion between concrete when used to protect rebar against corrosion (see Fig. 24a).
 [image: ]	
Fig. 24a: Local bond strength plot for number of paint coating	   Fig.24b: Local slip plot for number of paint coating

The next analysis looks at the effect of coating levels on the corresponding slip between concrete and coated rebars. Table 5a presents the means and standard deviation of the bond slip for the various levels of coating – zero, one, two and three coats.
Table 5a: Mean and standard deviation of slip for number of paint coats to rebar
	Group
	N
	Mean
	Sd

	Zero-coat
	24
	0.27
	0.18

	One-coat
	72
	0.38
	0.23

	Two-coats
	72
	0.23
	0.14

	Three-coats
	72
	0.22
	0.10

	Total
	240
	0.28
	0.18


				Source: Lab result 2024
	
From Table 5a and Fig.24b, the means for the various number of coats vary superficially in slip value with the one coat showing the higher local slip followed by the uncoated steel bar. Thus M(72) = 0.380 > M(24) = 0.274 > M(72) = 0.227 > M(72) = 0.222, respectively for one–coat, zero-coat, two-coats and three-coats. However, in order to ascertain whether these differences are not due to chance, the one-way ANOVA result from Table 5b is next presented for consideration.
Table 5b: One-way ANOVA summary of slip for number of paint coats to rebar
	Group
	Sum of squares
	df
	Mean square
	F
	p-value
	p

	Between Groups
	1.17
	3
	0.39
	13.39
	0.00
	<0.05

	Within Groups
	6.86
	236
	0.03
	
	
	

	Total
	8.03
	239
	
	
	
	


		Source: Lab result 2024
The result F (3, 239) = 13.39, P < 0.05 from Table 5b indicates that significant difference exists between at least two of the means of the number of coats to the reinforcing steel bar on local slip within concrete at 0.05 level of significance. Post hoc analysis in Table 5c identifies the variables that shows the significant difference in slip.

Table 5c: Post hoc summary of bond slip for number of paint coats to rebar
	Number of coat
	1
	2
	3
	4

	zero-coat
	
	
	
	

	One-coat
	-0.11*
	
	
	

	Two-coats
	0.05
	0.15*
	
	

	Three-coats 
	0.05
	0.16*
	0.005
	



      		Source: Lab result 2024		       * means significant at 0.05
From Table 5c, the mean differences Md = -0.11, P < 0.05; shows there is significant difference between the slip of zero-coat and one-coat, where one-coat displayed more slip than the zero-coat reinforcing steel bar, in line with Yuanliang et al. (2016). Similarly, Md = 0.15, P < 0.05 and Md = 0.16, P < 0.05 indicate that there is significant difference at 0.05 level of significance between the mean slip of one-coat and two-coats and three-coats. The positive difference means one-coat produced higher slip than two-coats and three-coats protected rebars. This is because the local bond increased with increased slip. On the other hand, Md = 0.05, P > 0.05; Md = 0.05, P > 0.05 ascertained that there were no significant differences between means for zero-coat, two-coat and three-coat rebars at 0.05 level of significance. Rather, the slight positive differences seen, though due to chance, were in favour of zero-coat as can be seen from Fig. 24b.  This means that zero-coat, two-coat and three-coat show better resistance to local slip within concrete compared to one-coat. The facial outlook from the graph portrayed three-coat to be the best in local slip resistance. The outcome hinges on the better local bond stress displayed over the uncoated rebars in concrete. Hence, the assumption that variation might exist between coated and uncoated rebars in their slip resistance was confirmed. Thus, either two-coat or three-coat of the paints used in the study has very high (more than 19%) local slip resistance over the uncoated rebar. This may be due to the cushion provided by the thickness of the film interlocking with sand particles or clogging, and thereby increasing resistance to local slip while promoting the local bond stress. This supports the trend shown by the bond-slip graphs on number of coating, where largely increased coat saw decreased local bond (Shunmuga Vembu & Ammasi, 2023; Yuanliang et al., 2016).
The study also considered the type of steel bar coated – mild and high yield steel bars - to examine its effect on bond stress and slip. Tables 6a and 6b present the outcome of the results.

Table 6a: Mean and standard deviation of local bond for coated steel type 
	Group
	N
	Mean
	Sd

	Mild Steel
	108
	9.86
	3.24

	High Yield steel
	108
	10.30
	2.67

	Total	
	216
	10.08
	3.03


				Source: Lab result 2024
	
Table 6a, presents the means for mild and high yield steel bars coated for the experiment. It can be seen that the mean value of high yield steel bar is slightly greater than that of mild steel bar. Thus, M(108) = 10.30 > M(108) = 9.86. The significance of the difference seen is ascertained by one-way ANOVA result from Table 6b.
Table 6b: One-way ANOVA summary of local bond for coated steel type 
	Group
	Sum of squares
	df
	Mean square
	F
	p-value
	p

	Between Groups
	10.39
	1
	10.39
	1.14
	0.27
	>0.05

	Within Groups
	1957.23
	214
	9.15
	
	
	

	Total
	1967.63
	215
	
	
	
	


		Source: Lab result 2024
From Table 6b, the result F (1, 215) = 1.14, P > 0.05, indicates that no significant difference exists between local bond stress of coated high yield reinforcing steel bars and coated mild steel bars at 0.05 level of significance. It shows that the local bond stress of coated high yield steel bar was about the same for mild steel rebar. This may be due to enhance physical properties due to the coating film reducing the effect of the sharp edges of the ribs of the rebars, and thereby reducing the ability of the edge to scratch the surface of the concrete during the pull. The corresponding local slip behaviour also shows no significant difference, due to the positive relation trend of local bond and slip. 
However, when the control (uncoated) rebar counterparts were tested, it proved otherwise. Tables 6c and d present the results as follows.
Table 6c: Mean and standard deviation of local bond for uncoated steel type 
	Group
	N
	Mean
	Sd

	Mild Steel
	12
	7.96
	0.66

	High Yield steel
	12
	12.19
	2.77

	Total	
	24
	10.07
	2.92


				Source: Lab result 2024


Table 6c, presents the means for uncoated mild and high yield steel bars. It can be seen that the mean value of high yield steel is almost twice that of mild steel. Thus, M(12) = 12.19 > M(12) = 7.96. The difference seen is ascertained by one-way ANOVA result from Table 6d, 
Table 6d: One-way ANOVA summary of local bond for uncoated steel type
	Group
	Sum of squares
	df
	Mean square
	F
	p-value
	p

	Between Groups
	107.56
	1
	107.56
	26.59
	0.00
	<0.05

	Within Groups
	88.99
	22
	4.05
	
	
	

	Total
	196.55
	23
	
	
	
	


		Source: Lab result 2024
From Table 6d, the result F (1, 23) = 26.59, P < 0.05, indicates that a significant difference exists between local bond stress of uncoated high yield reinforcing steel bar and uncoated mild steel bar at 0.05 level of significance. It shows that the local bond stress of uncoated high yield steel bar was higher and better than that of uncoated mild steel bar. This may be due to the better physical properties, such as rib height and spacing that aided a better mechanical interlock (Biney et al., 2024). The corresponding slip equally showed significant difference between high yield and mild steer rebars following the local bond. Hence, it can be said that the coating had effect on the rebar types used, by improving the local bond of the mild steel bar to match with the local bond of high yield bar.
The next is to determine the effect of various reinforcing steel bar sizes and type on local bond and slip. Tables 7 and 8 as well as Fig. 25 present the outcome as follows.

Table 7a: Mean and standard deviation of local bond strength for coated steel bar size 
	Group
	N
	Mean
	Sd

	R12
	54
	10.58
	3.99

	R16
	54
	9.15
	2.36

	Y12
	54
	11.66
	2.91

	Y16
	54
	8.94
	1.45

	Total
	216
	10.08
	3.03


				Source: Lab result 2024      R= mild steel   Y = high yield steel	
From Table 7a and Fig. 25a, the means for the various steel sizes of coated rebars for the bond test are presented. It can be seen that the mean values vary on bond stress, with Y12 showing the highest bond stress. Thus, M(54) = 11.66 > M(54) = 10.58 > M(54) = 9.15 > M(54) = 8.94, for Y12, R12, R16, and Y16 respectively. The graphical presentation of the trend can be seen from Fig. 25a. These differences were analyzed with one-way ANOVA for significance check as portrayed in Table 7b.
Table 7b: One-way ANOVA summary of local bond strength for coated steel bar size 
	Group
	Sum of squares
	df
	Mean square
	F
	p-value
	p

	Between Groups
	266.30
	3
	88.77
	11.06
	0.00
	<0.05

	Within Groups
	1701.32
	212
	8.03
	
	
	

	Total
	1967.63
	215
	
	
	
	


		Source: Lab result 2024
The result F (3, 215) = 11.06, P < 0.05 from Table 7b indicates that a significant difference exists in the local bond stresses between at least two of the means of the sizes of the coated reinforcing steel bars used in the study at 0.05 level of significant. Post hoc analysis in Table 7c identifies the degree of the difference that exists between the local bond stresses of various rebar sizes. 
Table 7c: Post hoc summary of local bond strength for coated steel bar size 
	Steel Size
	1
	2
	3
	4

	R12
	
	
	
	

	R16
	1.44*
	
	
	

	Y12
	-1.08*
	-2.52*
	
	

	Y16
	 1.64*
	0.20
	2.72*
	



      		Source: Lab result 2024		       * means significant at 0.05
From Table 7c, the mean differences Md = 1.44, P < 0.05; Md = -1.08, P < 0.05 and Md = 1.64, P < 0.05 shows that there is significant difference at 0.05 level of significance between the means of R12, and, R16, Y12 and Y16 in that order. It implies that the difference seen between the means of the local bond stresses for the various coated rebar sizes was not due to chance. Again, the result Md = -2.52*, and -2.72* indicated a significant difference between the local bond of coated R16, and, Y12 and Y16 respectively, but not between R16 and Y16 at 0.05 level of significance. This result shows the local bond stress capacity of Y12 and R12 rebars were better than R16 and Y16 though Y12 performed better compared to R12. The current result therefore follows earlier studies that found that the smaller the size of the rebar the better bond stress (Tang & Cheng, 2020; Burdziński & Niedostatkiewicz, 2022; Shunmuga Vembu & Ammasi, 2023). This means that attributes   of the surface area coated did not change the existing trend on bond properties of uncoated rebar. The corresponding slip behaviour between concrete and the coated rebars by their sizes is next.
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Fig. 25a: Local bond strength plot for bar sizes coated	       Fig. 25b: Local slip plot for steel bar sizes coated

Table 8a: Mean and standard deviation of slip for coated steel bar sizes 
	Group
	N
	Mean
	Sd

	R12
	54
	0.32
	0.25

	R16
	54
	0.22
	0.13

	Y12
	54
	0.36
	0.19

	Y16
	54
	0.20
	0.07

	Total
	216
	0.28
	0.18


				Source: Lab result 2024
	
From Table 8a and Fig. 25b, the means for slip of various sizes and types of rebar up to three coats. The means M(54) = 0.36 > M(54) = 0.32 > M(54) = 0.22 > M(54) = 0.20, are respectively slip for Y12, R12, R16 and Y16 rebars. This is also displayed graphically in Fig. 25b. The one-way ANOVA result from Table 8b informs if the differences were significant.


Table 8b: One-way ANOVA summary of slip for coated steel bar size 
	Group
	Sum of squares
	df
	Mean square
	F
	p-value
	p

	Between Groups
	0.90
	3
	0.30
	9.99
	0.00
	<0.05

	Within Groups
	6.39
	212
	0.03
	
	
	

	Total
	7.30
	215
	
	
	
	


		Source: Lab result 2024
The result F (3, 215) = 9.99, P < 0.05 from Table 8b indicates that a significant difference exists between at least two of the means of the local slip of the coated rebars by their various sizes and types at 0.05 level of significance. Post hoc analysis in Table 8c isolates where significant difference occurred between the various sizes.
Table 8c: Post hoc summary of slip for coated steel bar sizes 
	Steel Size
	1
	2
	3
	4

	R12
	
	
	
	

	R16
	     0.09*
	
	
	

	Y12
	   - 0.04
	-0.14*
	
	

	Y16
	0.11*
	0.02
	0.16*
	



      		Source: Lab result 2024		       * means significant at 0.05
From Table 8c, the mean differences Md = -0.09, P < 0.05; and Md = 0.11, P < 0.05 show that the slip difference seen between R12 and R16 and Y16 respectively, is significant at 0.05 level of significance. Similarly, the result Md = -014* and 0.16* indicated a significant difference between the bond slip of R16 and Y12, and, Y12 and Y16 respectively at 0.05 level of significance, all in favour of Y12. It shows that the differences seen between the means of the slip for the various coated rebar sizes were not due to chance.  But Md = -0.04 > 0.05; and Md = -0.02 > 0.05 indicated that the bond slip differences between R12 and Y12; and, R16 and Y16 were not significant at 0.05 level of significance. Hence, the differences seen were due to chance. It corresponds to the trend of local bond stress of the various coated rebar sizes discussed above, except that R12 and Y12 did not differ on slip significantly.

Conclusion 
Double pull-out test was conducted on coated rebar reinforced prism to determine effect of the coat on local bond strength with a view to ascertain its quality in service. The coating involved use of selected local Ghanaian oil paints from Leyland – Gloss, Matt and Red-oxide – to protect rebars against corrosion (Akortia et al., 2024). Number of coat, rebar type and sizes were varied as well to determine their effect on both the coat and the bond. The summarized outcome is as follows:
· The paint coat to the reinforcing steel bars improved local bond and slip in the same quality as the uncoated rebars for all the selected paint brand use in this study. Thus, no significant difference exist between coat and uncoated rebar on local bond stress and lip.
· Increase in number of paint coat saw decrease in local bond strength/stress with corresponding reduction in bond slip. One-coat of paints in this study showed significantly better (18%) bonding quality over zero-coat while two-coat and three-coat were at par with zero-coat.
· No significant difference exist between local bond and slip of mild and high yield steel bars due to the coating. It rather improved their local bond strength.
· The coat improved significantly, the local bond and slip for smaller diameter rebars over the higher diameter rebars for all the rear types. While 12mm high yield showed better local bond over 11N/mm2 with 0.35mm slip than all the other sizes and types of rebars used, 16mm mild steel bar shows the least bond of 9N/mm2 with 0.22mm slip.
· [bookmark: _GoBack]The local bond values of the coated rebars ranged on average from 9N/mm2 to 11N/mm2 across the various rebar sizes and type used in this study. This is comparably better than other earlier studies that did not coat. Kankam (1997) found bond stress of 6.0 - 6.7Nmm2 for ribbed high yield steel bars with higher concrete strength. 
· Hence, the selected paints can be applied to reinforcing bar against corrosion in concrete to enhance the integrity and safety of concrete structural elements. The selected paints are therefore recommended to be used as corrosion protection for reinforcing steel bars in concrete structures (under service load) like bridges, coastal building, and water reservoirs among others. Nonetheless the coating thickness must not beyond 220µm.  
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CM12-1B	0	1.9998370334766601E-2	3.3646740669533201E-2	4.1755111004299898E-2	5.9593481339066501E-2	7.3241851673833097E-2	9.1890222008599795E-2	0.105538592343366	0.13918696267813299	0.1778353330129	0	2.8283118876649098	3.6686095823640499	4.0868134777256397	4.8823552242362096	5.4126463647215397	6.0626800017351998	6.4973407589064101	7.4615537973838402	8.4341053589079493	CM 12-1T	0	3.6995933956013999E-2	4.8991867912028003E-2	5.5987801868041899E-2	7.2983735824055901E-2	9.49796697800699E-2	0.11197560373608401	0.13397153769209799	0.155967471648112	0.16796340560412601	0	3.8468654229652501	4.4268213387046904	4.7323483332502896	5.4031004367513296	6.1637543682424596	6.6925511947562697	7.3204245147968798	7.8985434517539197	8.1966677523033908	CM12-2B	0	4.7899317995817002E-2	5.67486359916341E-2	6.3097953987451105E-2	7.4797271983268201E-2	8.86465899790852E-2	9.8495907974902194E-2	0.10734522597071899	0.116194543966536	0.12504386196235301	0	4.3771825639704396	4.7643944417579096	5.0238612236984102	5.4698179853910398	5.9547154417011496	6.2768115464749199	6.55271626032195	6.8174641610069697	7.0723083066945902	CM 12-2T	0	1.7052767637927201E-2	2.41055352758545E-2	3.3158302913781697E-2	5.32110705517089E-2	6.5263838189636103E-2	7.7316605827563403E-2	9.4369373465490597E-2	0.10642214110341799	0.12347490874134499	0	2.6117249195064298	3.1051914772428701	3.6418842877709201	4.6135049821890899	5.1093576187084899	5.5611727478136599	6.14391970863847	6.5244813158876598	7.0277993352498296	CM12-3B	0	4.56956650515076E-2	5.1341330103015101E-2	5.6486995154522698E-2	6.7632660206030204E-2	7.9778325257537794E-2	9.2273990309045303E-2	0.102419655360553	0.11356532041205999	0.122710985463568	0	4.2753088801398897	4.5317250624024004	4.7533985801538998	5.2012560100818002	5.6490114270565197	6.0753268326583196	6.4006142005452196	6.7398908125298398	7.0060255627158003	CM 12-3T	0	6.7192822068356306E-2	7.43856441367126E-2	8.1578466205068895E-2	8.8771288273425203E-2	0.100964110341782	0.11115693241013801	0.125349754478494	0.13754257654685001	0.15473539861520699	0	5.1843156566072004	5.4547463419195799	5.7123888594901802	5.9589021899482502	6.3549700342891198	6.6680411639442596	7.0809534521417099	7.4173466023059902	7.8672841213523403	slip (mm)
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GH12-11B	0	8.7239606761440006E-2	0.11747921352288	0.13771882028432	0.15430842704576	0.1681980338072	0.18843764056864001	0.19232724733008	0.20256685409152	0.20899646085296	0.23574606761440001	0.27773567437584001	0.32607528113728002	0.43791488789872002	0.51165449466016	0.59174410142160005	0.67310370818303999	0.75446331494448005	0.83582292170591999	0	5.9072703260115	6.8550481697178496	7.42209728538558	7.8564222657838299	8.2023907199596398	8.6818809153003205	8.7710261048540907	9.0014855238792606	9.1432261451406696	9.7107377189253707	10.540126647737001	11.4206003543996	13.235027584387099	14.3060056572079	15.384981006443899	16.408579562936499	17.371969548033199	18.284670319214602	GH 12-11T	0	6.74954027866186E-2	7.4990805573237104E-2	8.2486208359855706E-2	9.4981611146474298E-2	0.11247701393309301	0.119972416719711	0.13746781950633	0.14996322229294901	0.15745862507956701	0.184954027866186	0.212449430652804	0.244944833439423	0.27744023622604103	0.29293563901266001	0.30743104179927899	0.31492644458589703	0.33242184737251601	0.33991725015913399	0	5.1959754728681498	5.4768898317653703	5.7440824631913401	6.1638173609046598	6.7075185853814201	6.92740692379801	7.4153305929359599	7.7450170378882603	7.93621131471604	8.6012563702330294	9.2184473888568501	9.8983803410340396	10.5345191864848	10.8247057976217	11.0892928863707	11.223661516384	11.531207176571201	11.6604845552684	GH12-12B	0	0.185763946530872	0.20515789306174401	0.21566183959261601	0.232515786123488	0.26206973265436001	0.29162367918523202	0.32117762571610398	0.34073157224697598	0.36393551877784802	0.38203946530872102	0.40494341183959298	0.42449735837046498	0.45405130490133699	0.47725525143220898	0.51315919796308096	0.54906314449395299	0.57861709102482495	0.610711037555697	0	8.6200683647143297	9.0588717412654507	9.2878811274179505	9.6439781443860202	10.2385493631541	10.8004384945285	11.3345070597023	11.674443408522301	12.0654136900124	12.3618682294987	12.7270328331405	13.0306923587423	13.4766658324875	13.8167326301439	14.327026180796601	14.819759033047101	15.2133768904188	15.6296006034153	GH 12-12 T	0	8.2665146049932803E-2	0.10033029209986601	0.10799543814979801	0.11566058419973101	0.12332573024966401	0.13099087629959699	0.14365602234953001	0.156321168399462	0.16898631444939499	0.18165146049932801	0.194316606549261	0.216981752599194	0.23464689864912699	0.25731204469905899	0.27497719074899202	0.307642336798925	0.32530748284885802	0.352972628898791	0	5.7503094194984996	6.33499146328914	6.5725318759150504	6.8017816548234302	7.02355266940212	7.2385323457064699	7.5803963576987101	7.9074943793710704	8.2215890057675693	8.5241177959793095	8.8162714692609292	9.3162600349967395	9.6880730519361098	10.145186931724	10.4876535173315	11.0931030248335	11.4071465818382	11.8822999271823	GH12-13B	0	6.5251217200650705E-2	8.5722434401301395E-2	0.116033651601952	0.15126486880260301	0.18649608600325299	0.21061730320390401	0.22997852040455499	0.248339737605205	0.27600095480585601	0.30266217200650702	0.32932338920715698	0.352334606407808	0.37534582360845897	0.41200704080910999	0.45501825800975998	0.52057947521041104	0.57404069241106204	0.60724190961171198	0	5.10886356054458	5.8556787617252803	6.8127425197772498	7.7785569047890304	8.6370385203089892	9.1786121653309696	9.5912151556422707	9.9667394388577293	10.5071586036541	11.0029481868544	11.4773409674394	11.8715560295659	12.2530946884199	12.8375549199855	13.4910082352619	14.4302387396801	15.1530946332564	15.5851456151261	GH 12-13 T	0	3.7339804795247199E-2	4.4679609590494399E-2	5.2019414385741598E-2	5.9359219180988798E-2	6.6699023976235894E-2	7.4038828771483101E-2	8.1378633566730293E-2	9.3718438361977505E-2	0.101058243157225	0.11339804795247201	0.120737852747719	0.12807765754296599	0.14541746233821301	0.17775726713346099	0.26009707192870801	0.29243687672395502	0.31977668151920202	0.33711648631444902	0	3.8647020477779201	4.2275103590881704	4.5615529980804403	4.8727494982191999	5.1652308361286599	5.4420153903304298	5.7053881048261896	6.1226934714054604	6.3579318384903996	6.7349253285384503	6.9494705625024196	7.1575877931874903	7.6267283244708102	8.4322539604416704	10.1999425866758	10.8154866136287	11.3097600596865	11.612346641647401	slip (mm)


loc bond stress (n/mm2)




gh12 - 2 coats

GH12-21B	0	9.4551983874389997E-2	0.15004396774878001	0.16410595162316999	0.17181793549756	0.17825991937194999	0.18470190324634	0.19241388712072999	0.20012587099512	0.20656785486950999	0.2141698387439	0.22961182261829	0.23732380649268001	0.25392579036707003	0.26417777424145999	0.27188975811584998	0.27833174199024002	0.28858372586462999	0.29883570973902002	0	6.1498612626429203	7.7471018516288996	8.1019985589524701	8.2901854140317006	8.4441676764960096	8.5953918641639593	8.7730014731727906	8.9470860283137998	9.0899473017066494	9.2556974614320602	9.5835655706691902	9.7431782595348206	10.0782099673914	10.2796454071424	10.4286098424641	10.5514310307226	10.743997875365199	10.933173550969	GH 12-21T	0	4.7225758540207899E-2	5.9451517080415898E-2	7.1677275620623801E-2	8.3903034160831697E-2	9.6128792701039703E-2	0.108354551241248	0.115580309781456	0.127806068321663	0.14003182686187099	0.15225758540207901	0.159483343942287	0.17170910248249499	0.18393486102270301	0.191160619562911	0.19838637810311899	0.21061213664332701	0.217837895183535	0.23006365372374299	0	4.3462976676803002	4.8765363560796304	5.3545224108457603	5.7932040931019104	6.2009287272485096	6.5834505008011597	6.7994208512624201	7.14999491808668	7.4841653338731504	7.80403960528339	7.9870731545989297	8.2875594111293207	8.57752554115004	8.7443837876184496	8.9081171546656002	9.1784995863883303	9.3346214745652105	9.5929902266966405	GH12-22B	0	5.4664852535540001E-2	5.8529705071079997E-2	5.985455760662E-2	6.3719410142159996E-2	7.01242626777E-2	7.8339115213239996E-2	8.4203967748780001E-2	9.1418820284319996E-2	9.8823672819860001E-2	0.1059585253554	0.11506337789094	0.12346823042648	0.13114308296202001	0.14054793549756001	0.15322278803309999	0.17343764056864	0.19524249310417999	0.21561734563971999	0	4.6761031868657499	4.8385826466468496	4.8930382220710298	5.0485407849064696	5.2961972273585101	5.5978251209997598	5.8035839874608497	6.0471090707649697	6.2872465458214704	6.5102542302248096	6.7841986377446197	7.0276092784525197	7.2427365812107203	7.4979446649747903	7.8287365017121404	8.3291689998136107	8.8372505476348202	9.2869229702785798	GH 12-22T	0	1.2343341113232899E-2	1.9686682226465801E-2	2.70300233396987E-2	3.4373364452931598E-2	3.6716705566164499E-2	4.1060046679397402E-2	4.6403387792630299E-2	4.87467289058632E-2	5.6090070019096099E-2	5.8433411132329E-2	6.1776752245561901E-2	6.6120093358794804E-2	7.04634344720277E-2	8.2806775585260603E-2	9.0150116698493502E-2	0.10749345781172601	0.129836798924959	0.14718014003819199	0	2.2220118013397601	2.80618475702979	3.2881619996404501	3.7080110276498202	3.8323207363770799	4.0526557553978098	4.3082891171614897	4.4157322792879201	4.7366684502547196	4.8346007542434801	4.9709859080694203	5.1427655345658101	5.30898990287334	5.7552332910234201	6.0050018051119203	6.5572389863943901	7.2065747460207303	7.6728127838021001	GH12-23B	0	2.8941279439847201E-2	3.37525588796945E-2	3.9833838319541702E-2	4.5915117759388897E-2	5.19963971992361E-2	5.6807676639083399E-2	6.2888956078930594E-2	7.2780235518777894E-2	8.2671514958625097E-2	9.8912794398472295E-2	0.11134407383832	0.11869535327816701	0.12858663271801399	0.142827912157861	0.15217919159770801	0.160260471037556	0.17450175047740299	0.18185302991725	0	3.40242733587933	3.6743738993028199	3.9916832699773002	4.2855626356122203	4.5605437043947399	4.76687220886331	5.0155341122927499	5.3955624551580499	5.7505309305706698	6.2900809024518098	6.6736518889831098	6.8904383976106098	7.1717956668609597	7.5585160490101799	7.8020302895517801	8.0065091278922704	8.3546813338966501	8.5288458754335608	GH 12-23T	0	1.0342457033736501E-2	1.4684914067472901E-2	2.2027371101209399E-2	2.9369828134945899E-2	3.6712285168682399E-2	4.4054742202418902E-2	5.1397199236155301E-2	5.8739656269891798E-2	6.6082113303628301E-2	7.34245703373647E-2	8.0767027371101197E-2	8.8109484404837707E-2	0.100451941438574	0.112794398472311	0.120136855506047	0.12747931253978401	0.13982176957351999	0.15216422660725701	0	2.0339574266671798	2.4236265444554701	2.96832418049036	3.42752552929637	3.8320900390613102	4.1978443135694699	4.5341900814216096	4.84725308891095	5.1412882939445499	5.4193937054753496	5.6839080700201796	5.9366483609807199	6.3388308524072201	6.7169754643681898	6.9321527826800597	7.14084904026919	7.4785498480258896	7.8016466622696203	slip (mm)


loc bond stress (n/mm)




gh12 - 3 coats

GH12-31B	0	6.5374870924393494E-2	7.3319741848787007E-2	8.8074612773180599E-2	0.101559483697574	0.109074354621968	0.124149225546361	0.139524096470755	0.154898967395148	0.16392383831954199	0.17294870924393499	0.17816358016832901	0.18464845109272199	0.19367332201711601	0.20269819294150901	0.209723063865903	0.21709793479029599	0.23612280571468999	0.26784767663908299	0	5.1137020219951603	5.41552368100397	5.9354734528319	6.3736797439963704	6.6052813603045699	7.0469631912295698	7.4705848893043099	7.87144122496378	8.0975017954809196	8.3174204954164797	8.4418855753517192	8.5941480343946193	8.8016662517302002	9.0044032104634102	9.1591061543341201	9.3187538821517606	9.7184938280515407	10.3508004838096	GH 12-31T	0	2.6784072423792402E-3	1.03568144847585E-2	1.8035221727137701E-2	2.57136289695169E-2	3.3392036211896202E-2	4.10704434542754E-2	4.8748850696654598E-2	5.6427257939033901E-2	6.4105665181413099E-2	7.1784072423792394E-2	7.9462479666171607E-2	8.7140886908550805E-2	9.4819294150930003E-2	0.10249770139330899	0.110176108635689	0.117854515878068	0.125532923120447	0.13321133036282601	0	1.03506661474115	2.0353687120282098	2.6859055625347401	3.2070939474556699	3.6546975914237398	4.0531688074530203	4.4158283796658004	4.7508844624568098	5.0638193167376402	5.3585099579563096	5.6378180057952099	5.9039270628472602	6.1585483403454804	6.4030524406195299	6.63855733230311	6.8659891021780002	7.0861251222497303	7.2996254797852798	GH12-32B	0	2.8913476907843599E-2	9.9176953815687099E-2	0.142140430723531	0.172403907631374	0.20266738453921801	0.26428086144706098	0.30954433835490502	0.35250781526274799	0.40047129217059202	0.47078476907843603	0.50739824598627903	0.54166172289412295	0.56692519980196598	0.59218867670981001	0.60745215361765303	0.63271563052549695	0.65297910743333998	0.668242584341184	0	3.4007926668847999	6.29847453962266	7.5403031961196501	8.3043099082674896	9.0037188880865795	10.2816508683589	11.1273417913697	11.8744737190791	12.656560230498499	13.722751459943201	14.2463784308333	14.7195342710851	15.058887074441699	15.390759262750001	15.587843386660699	15.908684804539901	16.1614245341596	16.3492211966342	GH 12-32T	0	1.76342032675578E-2	2.5268406535115601E-2	3.7902609802673501E-2	4.5536813070231302E-2	6.8171016337789103E-2	8.0805219605346895E-2	8.8439422872904697E-2	9.6073626140462595E-2	0.10370782940801999	0.111342032675578	0.12897623594313601	0.13661043921069399	0.149244642478252	0.15687884574580899	0.164513049013367	0.17714725228092501	0.189781455548483	0.20741565881604099	0	2.6558767492154298	3.1792078595219699	3.8937185210373602	4.2678712759515696	5.2219159831536599	5.6852517835306804	5.9477532858350699	6.1991491719577896	6.4407400012116698	6.6735907179142497	7.1826523218971401	7.3921698901119397	7.7264388298426798	7.92158685481159	8.1120416422345194	8.4177729187933092	8.7127826909313608	9.1085818614324499	GH12-33B	0	3.0259940589857801E-2	3.2819881179715703E-2	3.7379821769573503E-2	3.7939762359431403E-2	4.2039702949289201E-2	4.8409643539147E-2	5.33195841290049E-2	6.0879524718862703E-2	7.8089465308720601E-2	8.6099405898578396E-2	9.8009346488436205E-2	0.10556928707829399	0.11447922766815199	0.13138916825801	0.14769910884786799	0.16745904943772499	0.19051899002758299	0.27387893061744101	0	3.4790769229701102	3.6232516434669901	3.8667723889349102	3.8956263865741199	4.1007171543177297	4.4004383208561002	4.6182067571300802	4.9347553016887398	5.5888984713884602	5.8685400534912704	6.2612888925024404	6.4982855301469797	6.7669558198100201	7.2495287642166	7.6863283522854404	8.1843521292213595	8.72969621527767	10.4666886954269	GH 12-33T	0	2.2358370464672199E-2	2.9716740929344398E-2	4.2075111394016602E-2	4.9433481858688698E-2	5.6791852323360897E-2	6.4150222788033104E-2	7.6508593252705301E-2	8.8866963717377498E-2	0.10622533418205	0.123583704646722	0.14094207511139401	0.15830044557606601	0.17065881604073799	0.18801718650541099	0.21537555697008301	0.242733927434755	0.26009229789942701	0.292450668364099	0	2.9905431255658002	3.4477088583199298	4.1024437299744401	4.4467283190538502	4.7662082339470198	5.06557885292621	5.5320373553585203	5.9621125020374297	6.5184456485284796	7.0308948120910397	7.5084505754887703	7.9573977046787396	8.2621744363269993	8.6721897236029299	9.2817144315063391	9.8536070032197802	10.1998489773021	10.8157416456589	slip (mm)


loc bond stress (n/mm2)




ch12 - 0 COAT

CH12-1B	0	1.52254798783507E-2	2.1180959756701302E-2	3.9406439635051999E-2	5.84419195134026E-2	7.2477399391753294E-2	9.2862879270104004E-2	0.111898359148455	0.12728383902680501	0.147669318905156	0.16305479878350701	0.177090278661857	0.18612575854020799	0.202511238418559	0.21304671829690899	0.22458219817526001	0.24361767805361101	0.26265315793196098	0.31573863781031197	0	2.4678314268483299	2.9107359726846598	3.9702110591278101	4.83495272007504	5.3843253761916499	6.0946822483244798	6.6902424215705203	7.1353721424129004	7.6855531721576398	8.0760088851735805	8.4164191592828193	8.6284589247491397	9.0002497391696501	9.2313968238161905	9.4780208519555398	9.8715283123457809	10.249939666787499	11.238125071564401	CH 12-1T	0	2.85667966263526E-2	3.7133593252705301E-2	4.5700389879057897E-2	5.4267186505410597E-2	6.2833983131763194E-2	7.1400779758115804E-2	7.9967576384468497E-2	8.8534373010821094E-2	9.7101169637173801E-2	0.10566796626352599	0.11423476288987899	0.12280155951623201	0.13136835614258399	0.139935152768937	0.14850194939528999	0.157068746021642	0.16563554264799499	0.174202339274348	0	3.3803429782406802	3.8540157370049899	4.2755299030205798	4.6590637044543897	5.0133415256398903	5.34418486798935	5.6557077853958697	5.9509452362064703	6.2322121156832804	6.5013219044599397	6.7597267071939804	7.0086106901790997	7.2489545768361499	7.4815814576581898	7.7071901337722197	7.9263799056477797	8.1396693458148501	8.3475107493035896	CH12-2B	0	3.0258172430865E-2	3.6666344861730003E-2	4.3074517292594899E-2	6.3332689723459901E-2	7.8590862154324898E-2	0.10249903458519	0.141407207016055	0.17166537944692001	0.20252355187778501	0.22793172430865	0.24553989673951501	0.25829806917038001	0.27105624160124497	0.29266441403211002	0.326972586462975	0.35223075889383998	0.38748893132470502	0.43544710375557	0	3.4789752761906798	3.8296916252737598	4.1508802580944204	5.0331973823191101	5.6068123619156296	6.4030940828693099	7.5208299280346704	8.2865041953026193	9.0005233598449106	9.5484391249805807	9.9103964953883601	10.164606616497901	10.412612383090901	10.8196934158433	11.4363033618906	11.869806382478901	12.449721785240101	13.197683186916899	CH 12-2T	0	8.6185152768936991E-3	1.2237030553787401E-2	2.5855545830681101E-2	3.4474061107574797E-2	4.3092576384468499E-2	6.1711091661362197E-2	7.0329606938255906E-2	8.8948122215149597E-2	0.10256663749204301	0.11318515276893699	0.12980366804583099	0.13842218332272399	0.14704069859961799	0.15765921387651199	0.174277729153405	0.19989624443029899	0.22951475970719301	0.315133274984087	0	1.85671917929381	2.21242225208367	3.21593195392447	3.7134383585876201	4.1517503000285796	4.9683434527561499	5.3039459627057299	5.9648343552909999	6.4052053048139896	6.7286002338952198	7.2056552247753496	7.4410263626121997	7.6691772335660104	7.9412647324342904	8.3493168380031104	8.9419515639551292	9.5815397448884596	11.227346525053701	CH12-3B	0	2.5595909187354101E-2	3.2461818374708303E-2	4.5597727562062401E-2	6.6273636749416498E-2	8.0679545936770597E-2	9.5085455124124807E-2	0.109491364311479	0.123897273498833	0.13576318268618701	0.14135909187354101	0.15076500106089499	0.17017091024825001	0.184576819435604	0.19398272862295801	0.21838863781031201	0.22779454699766599	0.24220045618502001	0.26660636537237398	0	3.1997443139947399	3.6034327175463301	4.2707248828301898	5.1487333102197699	5.6808290217809096	6.1671859100930204	6.6178958683702103	7.0398089036232498	7.3692111568657603	7.5195503023396597	7.7656938147443197	8.2503553923028008	8.5924808858816508	8.8086940830740108	9.3464140248613408	9.5455653996537304	9.8427731089367292	10.3267877943216	CH 12-3T	0	3.8596137014640403E-2	5.21922740292807E-2	6.5788411043921094E-2	8.5384548058561396E-2	0.10798068507320201	0.12657682208784199	0.14517295910248201	0.16376909611712301	0.18736523313176301	0.200961370146404	0.21455750716104399	0.22315364417568401	0.236749781190325	0.24534591820496501	0.26394205521960501	0.27253819223424602	0.28113432924888598	0.294730466263526	0	3.92917991518028	4.56912569445318	5.1298503309130199	5.84412690001035	6.5720829292759797	7.1155273054874097	7.6203138807396202	8.0936789191843506	8.6571411708892292	8.9657430288047806	9.2640705342963301	9.4478281986006607	9.7313880035753293	9.9064810746291698	10.2750582522846	10.441038113794001	10.604420384894	10.857816838822201	slip (mm)


loc bond stress (n/mm2)




mm16 -1 coat

MM16-11B	0	9.97489709062368E-2	0.110597941812474	0.11890691271871	0.12594588362494699	0.13679485453118401	0.14510382543742101	0.15214279634365699	0.169341767249894	0.18654073815613101	0.21008970906236801	0.227288679968605	0.24448765087484101	0.26486162178107803	0.28396559268731503	0	6.3166120953003499	6.6512537709058597	6.8965763308676697	7.0977710198328303	7.3971576847106304	7.6184992075190401	7.8010972649661898	8.2302312786432505	8.6380724274835998	9.1671087931226793	9.5349605131558803	9.8891385039312993	10.2929416938226	10.657684414305299	MM 16-11T 	0	1.33905674415366E-2	2.1781134883073199E-2	3.0171702324609799E-2	3.85622697661464E-2	4.6952837207683E-2	5.5343404649219503E-2	6.3733972090756097E-2	7.2124539532292697E-2	8.5515106973829302E-2	9.3905674415365903E-2	0.102296241856902	0.11068680929843901	0.124077376739976	0.13413461084817899	0	2.31435238816707	2.9516866285615899	3.4740007095341698	3.9274556530225202	4.3337206743251402	4.7050357979177804	5.0491176294777	5.3712024550297004	5.8485932316696196	6.1288065531672897	6.3967567362500999	6.6539254368662402	7.0449237537385896	7.3248784521841497	MM16-12B	0	0.11727829179442199	0.132796583588844	0.14323487538326601	0.14780316717768799	0.15332145897211	0.15883975076653201	0.16435804256095399	0.17114633435537499	0.18128462614979701	0.19034291794421901	0.19913120973864101	0.21542950153306301	0.22985279332748501	0.24197508512190699	0	6.8491836533829904	7.2882531127518897	7.56927672590363	7.6890354968016004	7.83125683328314	7.9709409925436399	8.1082191031311801	8.2739672311503707	8.5155064711336408	8.7256614177773208	8.9248240260218292	9.2828767423264509	9.5885930840240601	9.8381926210439108	MM 16-12T	0	6.7837741284321698E-2	8.5675482568643505E-2	9.8513223852965195E-2	0.10635096513728701	0.114188706421609	0.12202644770593001	0.13486418899025199	0.14770193027457401	0.155539671558896	0.168377412843217	0.180215154127539	0.18905289541186099	0.19689063669618301	0.21139504464717099	0	5.2091358701543502	5.8540749079130698	6.2773632634399998	6.5222991387174796	6.7583638973233304	6.9864568332146897	7.3447719907496696	7.6864017660950799	7.8877036343639499	8.2067633776834903	8.4903510911513909	8.6960426726611892	8.8744720788604106	9.1955433694191502	MM16-13B	0	8.7315393150677698E-2	9.5890786301355294E-2	9.8116179452033006E-2	0.104151572602711	0.110186965753388	0.118762358904066	0.12352775205474401	0.13337314520542101	0.14448853835609901	0.151793931506777	0.167099324657454	0.184184717808132	0.21357511095880999	0.24019750410948701	0	5.9098356373312999	6.1932474938873696	6.2647004541967704	6.4545045542693904	6.6388844169299501	6.8923830103692296	7.0293030111026997	7.3040576450469299	7.6023295996976898	7.7921481378828199	8.1755568533881409	8.5833494116954601	9.2428374638702806	9.8019896778049596	MM 16-13T	0	9.3331227941638395E-2	0.106662455883277	0.114993683824915	0.123324911766554	0.13165613970819201	0.14498736764983	0.15331859559146899	0.16664982353310701	0.17498105147474599	0.18831227941638401	0.201643507358022	0.219974735299661	0.22830596324129901	0.24330385784960401	0	6.1100320110990696	6.5318437177653497	6.7821437267258	7.0235293625513799	7.2568902350302098	7.6154413568703996	7.8311837059660103	8.1645532280243494	8.3661472966890909	8.6789925548161193	8.98094666186193	9.3802928589604395	9.5562746557703999	9.8651681759533005	slip (mm)


loc bond stress (n/mm2)




mm16 - 2 coats

MM16-21B	0	1.7267998487750999E-2	2.8185996975502E-2	3.2753995463252999E-2	3.9861993951004003E-2	5.0779992438755001E-2	6.5507990926506096E-2	7.7695989414257094E-2	8.6073987902008098E-2	9.8261986389759096E-2	0.10917998487751	0.11755798336526101	0.131015981853012	0.14193398034076299	0.15285197882851401	0	2.6281551314753901	3.3577371532329301	3.6196129883319301	3.9930937354890101	4.5068832884269403	5.1189057786408201	5.57480006508779	5.86767374355487	6.2693535995271201	6.60847894382694	6.8573459403842598	7.2392259766638603	7.5348252890365801	7.8192577353228101	MM 16-21T	0	1.33493930946685E-2	2.1698786189336901E-2	3.00481792840054E-2	3.8397572378673799E-2	4.6746965473342297E-2	5.5096358568010699E-2	6.8445751662679202E-2	7.6795144757347597E-2	8.5144537852016103E-2	9.3493930946684498E-2	0.101843324041353	0.110192717136021	0.11854211023069	0.12689150332535801	0	2.3107914743367401	2.9461015725420499	3.46688213148387	3.91905970246302	4.3242093137748201	4.6945227049407601	5.2324277983620204	5.5423873829730699	5.8359073965242496	6.1153554580804004	6.3825801692216304	6.6390576781956501	6.8859889698049903	7.1243667318677097	MM16-22B	0	1.7251649850024E-2	2.8153299700047901E-2	3.5244949550071902E-2	4.36065994000958E-2	5.1968249250119801E-2	5.9059899100143698E-2	6.6151548950167699E-2	7.4513198800191596E-2	8.5414848650215605E-2	9.37764985002396E-2	0.100868148350264	0.114309798200287	0.12267144805031099	0.139923097900335	0	2.6269107217432399	3.3557890100569701	3.7547276625647199	4.1764386455493803	4.5593091253004401	4.8604485019448003	5.1439886838976498	5.4594211707906002	5.8451637667465102	6.12458973320628	6.3519492551582504	6.7619464121002197	7.0048968029603804	7.4812591961603703	MM 16-22T	0	3.3766408242135401E-3	1.1753281648427099E-2	2.5129922472640599E-2	3.3506563296854197E-2	4.6883204121067702E-2	6.0259844945281298E-2	6.8636485769494798E-2	7.7013126593708306E-2	8.5389767417921897E-2	9.3766408242135404E-2	0.102143049066349	0.110519689890563	0.118896330714776	0.13227297153899001	0	1.16217740886898	2.16825106004144	3.1704840307209001	3.66095961719624	4.3305059344638996	4.9095761505564299	5.2397131894597004	5.5502477996467299	5.8443055162413202	6.1242602244560302	6.3919652397787301	6.64890035691805	6.8962694470206403	7.2738702638688704	MM16-23B	0	1.36348059772436E-2	1.8379611954487202E-2	2.4394417931730802E-2	3.1679223908974402E-2	3.8964029886217999E-2	4.7518835863461603E-2	5.9423641840705199E-2	6.7708447817948797E-2	7.5993253795192395E-2	8.1738059772436006E-2	8.7752865749679707E-2	9.5037671726923303E-2	0.106672477704167	0.11595728368141001	0	2.3353634387172901	2.7114285500073398	3.1237424946196102	3.5597316701669799	3.9478616939410598	4.35976310656722	4.8753929827534996	5.2041693983939004	5.5133747848370502	5.71797375903164	5.9246220385668398	6.1656361140412201	6.5321505709579899	6.8105002365879299	MM 16-23T	0	3.4153931506776701E-3	6.8307863013553497E-3	1.5246179452033E-2	2.36615726027107E-2	3.2076965753388399E-2	4.5492358904065999E-2	5.3907752054743699E-2	6.2323145205421399E-2	7.0738538356099098E-2	7.9153931506776701E-2	8.75693246574544E-2	9.59847178081321E-2	0.10940011095881	0.12281550410948699	0	1.16882730130292	1.6529714215745399	2.46950840873507	3.0764637233493102	3.5820086964377	4.2657875663968996	4.6436085991282097	4.9929207967049303	5.3193435067158097	5.6268617010471003	5.9184229202534802	6.1962801036793698	6.6151375181113101	7.0090086063433397	slip (mm)


loc bond stress (n/mm2)




mm16 - 3 coats

MM16-31B	0	3.3726989405931398E-2	3.80939788118628E-2	4.2730968217794103E-2	5.1407957623725499E-2	6.2274947029656899E-2	7.44119364355883E-2	8.1588925841519597E-2	8.7255915247450994E-2	9.5942904653382399E-2	0.103119894059314	0.11029688346524499	0.117473872871177	0.122650862277108	0.127017851683039	0	3.6729818625161399	3.9035357721872002	4.1342940494258098	4.5346646016536001	4.9909897627487396	5.4557102722042803	5.7127550565911598	5.9078224498524303	6.1949303354721401	6.4224572885870996	6.64219492232034	6.8548923513408004	7.0043090245107802	7.1279127851858401	MM 16-31T	0	3.3378884977494101E-3	1.16757769954988E-2	2.0013665493248199E-2	2.8351553990997699E-2	3.6689442488747101E-2	4.50273309864965E-2	5.3365219484245899E-2	5.67031079819953E-2	6.5040996479744706E-2	7.3378884977494105E-2	8.1716773475243601E-2	9.0054661972993E-2	9.8392550470742399E-2	0.111730438968492	0	1.1554892466396101	2.1610901874284498	2.8293932560355199	3.3675839405126999	3.8308976748927699	4.2439288866095	4.6201826580448504	4.7624828811028896	5.1006272743553698	5.4177074478969098	5.7172291706820202	6.0018217891901102	6.27351736972944	6.6852206835224797	MM16-32B	0	5.3649484753003102E-2	6.0748969506006202E-2	6.7848454259009303E-2	8.1147939012012504E-2	9.4207423765015605E-2	0.104496908518019	0.115786393271022	0.125845878024025	0.13294536277702801	0.14004484753003099	0.15234433228303401	0.163943817036037	0.17724330178904099	0.18479278654204401	0	4.6324716837991797	4.9294612081243203	5.2095471687665604	5.6972954640605602	6.1386455758584297	6.4651963162155797	6.8054799469551499	7.0949525163745797	7.2923346817607904	7.4845132782307502	7.8062624163689103	8.0979952342795904	8.4200546741464901	8.5975063022260994	MM16-32T	0	1.8205282880629999E-2	2.6410565761259899E-2	4.9615848641889899E-2	5.78211315225199E-2	6.6026414403149894E-2	7.4231697283779804E-2	8.2436980164409798E-2	9.0642263045039806E-2	9.8847545925669703E-2	0.1070528288063	0.11525811168693	0.12346339456756	0.13166867744819	0.14487396032882	0	2.6985390773994702	3.2502655744575701	4.4549230584552104	4.8092049872102498	5.1391211078607499	5.4490989083986996	5.7423681583266601	6.02137070923356	6.28800591366356	6.5437857179556103	6.7899370155231802	7.0274716525236798	7.2572357671000196	7.6124624223392896	 MM16-33B	0	1.0904677375529E-2	1.6649354751057902E-2	2.86640321265869E-2	4.0678709502115898E-2	5.1423386877644799E-2	6.2168064253173803E-2	7.4182741628702795E-2	9.11974190042317E-2	0.101942096379761	0.10768677375529	0.114701451130819	0.121716128506348	0.124960805881877	0.132015483257406	0	2.0885092650528501	2.5806475738510199	3.3860910871733401	4.0337927315178597	4.5353450531418096	4.9867048941429797	5.4473017771628101	6.0397820823017003	6.3856744790119304	6.5631325982426896	6.77352053605268	6.9775677282659903	7.0699591478841404	7.2667869999720098	MM 16-33T	0	8.2052828806299695E-3	1.14105657612599E-2	1.9615848641889901E-2	2.7821131522519901E-2	3.6026414403149798E-2	4.4231697283779799E-2	5.7436980164409797E-2	7.5642263045039695E-2	8.3847545925669703E-2	9.7052828806299701E-2	0.10525811168693	0.11846339456756	0.12666867744818999	0.13987396032881999	0	1.81166033026392	2.1364049954313402	2.8011318170975001	3.3359335438536499	3.7961250982100099	4.2062666241587596	4.7932026939994801	5.5006277112722204	5.7912881442963897	6.2306606008127199	6.4887013087960703	6.88370233428377	7.1181086658799897	7.47994546313861	slip (mm)


loc bond stress (n/mm2)




cm16 - 0 coat

CM16-1B	0	1.46442188038095E-2	2.0788437607619101E-2	2.7822656411428601E-2	4.1236875215238097E-2	4.99210940190477E-2	6.5645312822857196E-2	7.15595316266667E-2	8.3743750430476299E-2	9.5927969234285801E-2	0.11184218803809499	0.12156640684190501	0.131290625645714	0.138514844449524	0.150739063253333	0	2.4202660022245102	2.8836392012607299	3.3360249646205302	4.0613729311767504	4.4686057789448199	5.1242682530428603	5.3501226762259098	5.7877024951348801	6.1944481347182396	6.68856301571856	6.9732748932450601	7.2468096606910901	7.4435164928822202	7.7650257759606598	CM 16-1T	0	1.8205888385730999E-2	2.6411776771461899E-2	3.4617665157192903E-2	4.2823553542923901E-2	5.1029441928654898E-2	6.4235330314385802E-2	7.7441218700116804E-2	9.5647107085847796E-2	0.10885299547157901	0.11705888385731	0.130264772243041	0.138470660628772	0.151676549014503	0.159882437400234	0	2.6985839535379301	3.25034009121888	3.7211646110965302	4.1387705199937797	4.5179394386669198	5.06893796822908	5.5656524756803396	6.1853732978971498	6.5985754666163698	6.8427738193603798	7.2184422763651899	7.4423292221930497	7.7891347148319996	7.9970603949259704	CM16-2B	0	2.0973099451942201E-2	4.0596198903884398E-2	4.6219298355826603E-2	5.8692397807768797E-2	6.5815497259711003E-2	7.2898596711653205E-2	8.3711696163595403E-2	9.3604795615537598E-2	9.8957895067479804E-2	0.106270994519422	0.110854093971364	0.12547719342330599	0.141290292875249	0.174643392327191	0	2.8964184402079902	4.0296996862736298	4.2997347990696602	4.84530278962084	5.1309062458677204	5.3999480261074098	5.7865947210287798	6.1189801639010897	6.2915147641082401	6.5198464558430196	6.6589516884075399	7.08455202319261	7.5177202096180302	8.3580713643086497	CM 16-2T	0	3.3282182028457202E-2	4.4564364056914503E-2	5.9846546085371703E-2	7.1128728113828907E-2	8.6410910142286093E-2	9.9693092170743403E-2	0.108975274199201	0.121257456227658	0.129539638256115	0.13682182028457199	0.14710400231303	0.15638618434148699	0.16966836636994401	0.185950548398401	0	3.6486809687040198	4.2220546683772104	4.8927107449908203	5.3339939300238797	5.87914654154108	6.3148425846015597	6.6022806422993101	6.9644082656793698	7.1983230896123303	7.3978867329683302	7.67082791654276	7.9091386216575197	8.2381640277417105	8.6243967533596493	CM16-3B	0	2.0757429645983899E-2	2.9054859291967699E-2	3.6082288937951602E-2	4.0569718583935502E-2	5.2637148229919398E-2	6.2164577875903203E-2	7.3542007521887096E-2	8.2569437167871004E-2	8.9556866813854899E-2	9.7774296459838705E-2	0.106151726105823	0.122229155751806	0.14560658539779001	0.16148401504377399	0	2.8814877855707701	3.4090971996684298	3.79906772447934	4.0283852141489902	4.58855743038787	4.9865650652890601	5.4237259341484796	5.7469796299576696	5.9852106667636997	6.2537763458517999	6.5161868022892797	6.9922573108204897	7.63168619370032	8.0370147453833702	CM 16-3T	0	3.33183344673939E-3	1.1663666893478799E-2	3.49955003402182E-2	4.8327333786957603E-2	7.7659167233696993E-2	9.9991000680436398E-2	0.123322834127176	0.13665466757391501	0.144986501020655	0.15531833446739399	0.16665016791413301	0.175982001360873	0.193313834807612	0.20664566825435099	0	1.15444072117011	2.1599691565833798	3.7414168621108299	4.3966957496264198	5.5734788860709603	6.3242707304617003	7.0234702000414497	7.3933664206209899	7.6154185970478201	7.8820894302816402	8.1645616640241805	8.3900417486654408	8.7934938405075904	9.0916592161024496	slip (mm)


loc bond stress (n/mm2)




mm12 - 1 coat

MM12-11B	0	3.50817255355357E-2	0.117163451071071	0.219545176606607	0.293526902142143	0.33590862767767798	0.38829035321321398	0.42337207874874999	0.44575380428428502	0.48083552981982097	0	3.7460232532933202	6.8458294185897204	9.3711296353557501	10.835624617753099	11.591524967452401	12.462589670100099	13.013409679999301	13.352959286754199	13.868461051173901	MM 12-11T	0	3.20801695917068E-2	4.9160339183413698E-2	6.9240508775120502E-2	0.118320678366827	0.15540084795853401	0.17248101755024101	0.189561187141948	0.19664135673365499	0.21372152632536101	0	3.5821875769817999	4.4344261943757104	5.2627182624617301	6.8795545892689098	7.8841828481722596	8.3061668066621692	8.7077250104019193	8.8688523887514208	9.2460051119466993	MM12-12B	0	0.18742590674079901	0.22245181348159901	0.24731772022239801	0.267103626963198	0.28942953370399699	0.32445544044479702	0.38488134718559602	0.44435725392639502	0.49938316066719501	0	8.6585427582428505	9.4329595245945796	9.9462097348165397	10.3364138261429	10.759731106379901	11.392198039795399	12.407761235381599	13.3320254114129	14.1334095060915	MM 12-12 T	0	9.6978680874004602E-2	0.108957361748009	0.120936042622014	0.13791472349601799	0.159893404370023	0.17987208524402801	0.23385076611803199	0.355829446992037	0.73280812786604099	0	6.2282800474610802	6.6017380059499198	6.9551719639995602	7.4273743273385202	7.9973346652499897	8.4822658586966604	9.6716237751068892	11.9302882947905	17.1208425945225	MM12-13B	0	0.19430770762155899	0.217165415243118	0.23337312286467701	0.24002083048623599	0.262338538107796	0.30494624572935503	0.34320395335091403	0.38306166097247302	0.408919368594032	0	8.8160695918659595	9.3202020416537792	9.6617415172354395	9.7983841624267107	10.243798867759899	11.0443876376982	11.716722295094501	12.3783950651524	12.7893607126241	MM 12-13T	0	4.6880236817833397E-2	7.3760473635666901E-2	8.5640710453500302E-2	0.102520947271334	0.114401184089167	0.12628142090700101	0.13816165772483399	0.147041894542667	0.16192213136050099	0	4.33036889042185	5.4317759024343699	5.8528868245849504	6.4037784868414596	6.7646488183546403	7.1072194536823101	7.4340206543924596	7.6692084218038401	8.0479098245569602	slip (mm)


loc bond stress (n/mm2)




mm12 - 2 coats

MM12-21B	0	2.9878613647878E-2	3.9097227295756001E-2	4.5785840943633999E-2	5.6814454591511999E-2	7.1343068239390003E-2	8.3871681887267999E-2	9.4750295535145995E-2	0.104778909183024	0.117157522830902	0	3.45708626724171	3.9546037624902901	4.2795252514097397	4.7671565777310896	5.3420246438738896	5.79212161085273	6.1563071897086497	6.4739140922018397	6.8456562236472802	MM 12-21T	0	2.7295325673235601E-2	3.9590651346471099E-2	5.1885977019706701E-2	6.4181302692942199E-2	7.6476628366177801E-2	9.8771954039413398E-2	0.121067279712649	0.148362605385884	0.19065793105911999	0	3.3042594131354499	3.97947993318077	4.5556987178568598	5.06680580614423	5.53088160662214	6.2856011340018503	6.9589447393307804	7.7035733367284696	8.7328788164984896	MM12-22B	0	0.13870391860117701	0.18515783720235399	0.23161175580353099	0.26806567440470802	0.29721959300588502	0.32002351160706199	0.33517743020823898	0.361741348809416	0.38303526741059202	0	7.4485949977476098	8.6059941250817502	9.6252118065740397	10.3550118185294	10.903569929264201	11.3141241217703	11.5789020240822	12.0289874687675	12.377968612185001	MM 12-22T	0	7.7116705530079599E-2	9.9233411060159302E-2	0.116350116590239	0.13846682212031899	0.15058352765039801	0.167700233180478	0.17981693871055701	0.196933644240637	0.20905034977071699	0	5.5539789531498798	6.3002670121244604	6.8220265783779803	7.4422260680610499	7.7610186870126299	8.1902437858827604	8.4809654806645103	8.8754412676922598	9.1444048416661108	MM12-23B	0	3.58889369828135E-2	6.2887873965627006E-2	7.5916810948440494E-2	8.1325747931253994E-2	8.4194684914067494E-2	8.7063621896880994E-2	9.6282558879694405E-2	0.11439149586250801	0.133770432845321	0	3.7888751355943899	5.0154909616358401	5.5106010905686302	5.70353391964154	5.8032640785705203	5.9013090716172796	6.2058862019761296	6.7643623753464901	7.3149281020477996	MM 12-23	0	1.7017246586731399E-2	3.4034493173462903E-2	4.6051739760194298E-2	5.8068986346925797E-2	6.5086232933657201E-2	7.2103479520388702E-2	8.4120726107120097E-2	9.6137972693851603E-2	0.108155219280583	0	2.6090033795862699	3.6896879636881401	4.2919338186973199	4.8195014823911304	5.1024007264681703	5.3704182153865299	5.8007146493210699	6.2012248046285698	6.57739216652263	slip (mm)


loc bond stress (n/mm2)




mm12 - 3 coats

MM12-31B	0	8.9173154366775295E-3	1.27946308733551E-2	1.8401946310032599E-2	2.5319261746710099E-2	3.2696577183387698E-2	4.1303892620065202E-2	5.9071208056742701E-2	7.4988523493420306E-2	8.8905838930097805E-2	0	1.8886307671620199	2.2622670817880999	2.7130754733351998	3.18240548935613	3.6164389768604002	4.0646718253785403	4.8609138258867599	5.4768064962501697	5.9634164345649303	MM 12-31T	0	3.20801695917068E-2	4.31603391834137E-2	6.1240508775120502E-2	7.8320678366827295E-2	9.5400847958534096E-2	0.107481017550241	0.114561187141948	0.12664135673365501	0.138721526325361	0	3.5821875769817999	4.1550133180731796	4.94936395004936	5.5971663676123597	6.1774055382024002	6.5568595394515201	6.7693777303958402	7.1173409847682496	7.4490677624884398	MM12-32B	0	2.4782742046532202E-2	3.5865484093064302E-2	5.3298226139596498E-2	6.7380968186128695E-2	7.6963710232660798E-2	8.9896452279193004E-2	0.100329194325725	0.119411936372257	0.13349467841879001	0	3.1485070777453998	3.7876369463328601	4.61728171718367	5.1915688644620204	5.5484668236427597	5.9965474159450496	6.3349568057162102	6.9112064466996603	7.3073847146236801	MM 12-32T	0	1.2175568986346899E-2	1.9351137972693899E-2	2.6526706959040799E-2	3.3702275945387702E-2	4.0877844931734603E-2	4.80534139180816E-2	5.52289829044285E-2	6.24045518907754E-2	7.9580120877122296E-2	0	2.2068592149339201	2.7821673546135801	3.2574043015284899	3.67163592668923	4.0436540372160703	4.3842177828242797	4.7001694822390601	4.9961806168622598	5.6419897510407599	MM12-33B	0	9.8374621325296494E-2	0.10419924265059299	0.11252386397589	0.122998485301186	0.136873106626483	0.15654772795177899	0.204222349277076	0.240896970602372	0.275571591927669	0	6.2729457617708304	6.4559814947254299	6.7089153810698603	7.0142279775093197	7.3992731163671097	7.9132225534678096	9.0381933875542995	9.8162512315521404	10.4989826540988	MM 12-33T	0	4.6974621325296499E-2	7.3949242650592995E-2	9.5923863975889506E-2	0.12289848530118599	0.139873106626483	0.151847727951779	0.16882234927707601	0.18079697060237199	0.202771591927669	0	4.3347258886945301	5.4387220061552304	6.19431558691966	7.0113760504250804	7.4799226366716498	7.7935288015578399	8.2175993885580905	8.5040454044500997	9.0060333538726898	slip (mm)


loc bond stress (n/mm2)




cm12- 0 COAT

CM12-1B	0	1.9998370334766601E-2	3.3646740669533201E-2	4.1755111004299898E-2	5.9593481339066501E-2	7.3241851673833097E-2	9.1890222008599795E-2	0.105538592343366	0.13918696267813299	0.1778353330129	0	2.8283118876649098	3.6686095823640499	4.0868134777256397	4.8823552242362096	5.4126463647215397	6.0626800017351998	6.4973407589064101	7.4615537973838402	8.4341053589079493	CM 12-1T	0	3.6995933956013999E-2	4.8991867912028003E-2	5.5987801868041899E-2	7.2983735824055901E-2	9.49796697800699E-2	0.11197560373608401	0.13397153769209799	0.155967471648112	0.16796340560412601	0	3.8468654229652501	4.4268213387046904	4.7323483332502896	5.4031004367513296	6.1637543682424596	6.6925511947562697	7.3204245147968798	7.8985434517539197	8.1966677523033908	CM12-2B	0	4.7899317995817002E-2	5.67486359916341E-2	6.3097953987451105E-2	7.4797271983268201E-2	8.86465899790852E-2	9.8495907974902194E-2	0.10734522597071899	0.116194543966536	0.12504386196235301	0	4.3771825639704396	4.7643944417579096	5.0238612236984102	5.4698179853910398	5.9547154417011496	6.2768115464749199	6.55271626032195	6.8174641610069697	7.0723083066945902	CM 12-2T	0	1.7052767637927201E-2	2.41055352758545E-2	3.3158302913781697E-2	5.32110705517089E-2	6.5263838189636103E-2	7.7316605827563403E-2	9.4369373465490597E-2	0.10642214110341799	0.12347490874134499	0	2.6117249195064298	3.1051914772428701	3.6418842877709201	4.6135049821890899	5.1093576187084899	5.5611727478136599	6.14391970863847	6.5244813158876598	7.0277993352498296	CM12-3B	0	4.56956650515076E-2	5.1341330103015101E-2	5.6486995154522698E-2	6.7632660206030204E-2	7.9778325257537794E-2	9.2273990309045303E-2	0.102419655360553	0.11356532041205999	0.122710985463568	0	4.2753088801398897	4.5317250624024004	4.7533985801538998	5.2012560100818002	5.6490114270565197	6.0753268326583196	6.4006142005452196	6.7398908125298398	7.0060255627158003	CM 12-3T	0	6.7192822068356306E-2	7.43856441367126E-2	8.1578466205068895E-2	8.8771288273425203E-2	0.100964110341782	0.11115693241013801	0.125349754478494	0.13754257654685001	0.15473539861520699	0	5.1843156566072004	5.4547463419195799	5.7123888594901802	5.9589021899482502	6.3549700342891198	6.6680411639442596	7.0809534521417099	7.4173466023059902	7.8672841213523403	slip (mm)


loc bond stress (n/mm2)




mh16 - 1 coat

MH16-11B	0	7.8969478039465302E-2	8.17389560789306E-2	8.4508434118395898E-2	9.1087912157861203E-2	9.6397390197326502E-2	0.111866868236792	0.12733634627625701	0.13915582431572199	0.15146530235518799	0.161044780394653	0.176514258434118	0.193983736473584	0.23285321451304899	0	5.6203017014913099	5.71800510943915	5.81406687675317	6.03615480775174	6.2095858218508102	6.6893009571043196	7.1368437358893404	7.4607191158955297	7.7837086881559898	8.0260770092157294	8.4027199985271093	8.8087169661326694	9.6509733086989495	MH 16-11T	0	6.6599747374283896E-2	9.8199494748567803E-2	0.11979924212285201	0.136398989497136	0.15299873687141899	0.16959848424570301	0.17619823161998699	0.182797978994271	0.18939772636855501	0.19599747374283899	0.202597221117123	0.20919696849140701	0.21579671586569099	0	5.1613853711686302	6.2673597231551303	6.9224054236327897	7.3864467640980296	7.8230105936632697	8.2364673069393906	8.3951946164454601	8.5509760611118804	8.7039698154015905	8.8543203859548498	9.0021602100189906	9.1476110212755906	9.2907850231439699	MH16-12B	0	6.2516289385741594E-2	7.1372578771483106E-2	7.7848868157224693E-2	8.9565157542966303E-2	9.8581446928707794E-2	0.111407736314449	0.120614025700191	0.13055031508593301	0.13775660447167401	0.15096289385741599	0.171729183243157	0.189095472628899	0.20611176201463999	0	5.0006515329801404	5.3431293741208696	5.5802820056776596	5.9854877008633602	6.2795365092881799	6.6755594915916801	6.9459060085835	7.2263494265343304	7.423115369484	7.7707887336464303	8.2880439970636495	8.6970218495505396	9.0799066518250093	MH 16-12T	0	4.0964453373647403E-2	4.6928906747294698E-2	5.2893360120942097E-2	5.8857813494589399E-2	6.4822266868236805E-2	7.0786720241884094E-2	7.6751173615531507E-2	8.2715626989178906E-2	8.8680080362826194E-2	9.9644533736473598E-2	0.110608987110121	0.121573440483768	0.12753789385741601	0	4.0479354428472503	4.3326161495011197	4.5997113005466801	4.8521258637669096	5.0920434746076904	5.3211547709828597	5.5408004337110501	5.7520649158081998	5.9558401712210598	6.3133044829621099	6.6515858893987403	6.9734766217079498	7.14248958997955	MH16-13B	0	6.6045695416931893E-2	7.4941390833863794E-2	8.3837086250795695E-2	8.8922781667727505E-2	0.100358477084659	0.10544417250159099	0.11687986791852301	0.125965563335455	0.14626125875238699	0.165156954169319	0.18275264958625101	0.19945834500318299	0.217244040420115	0	5.1398714153928804	5.4750850526311901	5.7909269120166096	5.9639846300180102	6.3358812199932997	6.4944336936053597	6.8375395550891902	7.0983255303051598	7.64882366779067	8.1279014307339796	8.5499157793805391	8.9321519244397702	9.3218890879502396	MH 16-13 T	0	5.71505012730745E-2	6.9301002546149001E-2	7.1451503819223397E-2	7.3602005092297904E-2	8.0752506365372401E-2	8.69030076384468E-2	9.0053508911521293E-2	0.102204010184596	0.10935451145767	0.121505012730745	0.128655514003819	0.14480601527689399	0.16295651654996801	0	4.78123420355349	5.2650167158765599	5.3460828208782303	5.4259378946795103	5.6833970955889503	5.8958632154569797	6.0017833653513799	6.3938723848571097	6.61375873335792	6.9715138307470896	7.1737163033902904	7.6106771125017199	8.0735745875038099	slip (mm)


loc bond stress (n/mm2)




mh16 - 2 coats

MH16-21B	0	1.9806987985359601E-2	2.5263975970719301E-2	3.6070963956078901E-2	4.4027951941438603E-2	5.9034939926798202E-2	7.8681927912157903E-2	9.0948915897517496E-2	9.9405903882877095E-2	0.112862891868237	0.121319879853596	0.13977686783895599	0.16323385582431599	0.18169084380967501	0	2.8147460265792801	3.17892912602463	3.7984714797443901	4.1965677376369603	4.8594213617177999	5.6100598182963397	6.0315475923685602	6.3057403651871704	6.7190145666827297	6.9662006819670799	7.4773489376638302	8.0804419637620306	8.5250417901538906	MH 16-21T	0	6.5127207988542298E-3	1.80254415977085E-2	2.4538162396562702E-2	3.1050883195416899E-2	3.7563603994271201E-2	4.4076324793125399E-2	5.0589045591979603E-2	5.7101766390833898E-2	6.3614487189688096E-2	7.5127207988542305E-2	9.1639928787396602E-2	0.108152649586251	0.124665370385105	0	1.61402859935681	2.6851772081342	3.13293232589296	3.5242521587092401	3.8762664508142999	4.1988724578451002	4.4984017424849796	4.7791951787234597	5.0443825068956896	5.4818685861134	6.0544175206999604	6.5773140288798997	7.0615967142029596	MH16-22B	0	1.5902124443029901E-2	2.2644248886059801E-2	4.1356373329089799E-2	5.72584977721197E-2	7.3160622215149601E-2	9.5412746658179504E-2	0.12306487110120901	0.14752699554423901	0.16851911998726901	0.184421244430299	0.20032336887332899	0.21022549331635901	0.221967617759389	0	2.52207251624769	3.0096012284726301	4.0672532908138299	4.78574958693493	5.4096440627882201	6.1777907591040799	7.0161206118825898	7.6818486198112303	8.2102160748002095	8.5888589330666996	8.9514997374368299	9.1700707372704393	9.4226878916663495	MH16 -22T	0	1.1385910646085301E-2	2.2771821292170601E-2	2.9157731938255899E-2	4.0543642584341198E-2	5.6929553230426498E-2	6.3315463876511796E-2	7.9701374522597096E-2	0.103087285168682	0.12747319581476799	0.15885910646085299	0.21024501710693799	0.241630927753024	0.25801683839910899	0	2.1340956535343301	3.0180670166297201	3.4151270511215799	4.02709039304266	4.7719829517896004	5.0325128465414499	5.6462863732757	6.4214417436797602	7.1406777217507198	7.9714266341942297	9.1704965428691594	9.8311937780317091	10.159071579610201	MH16-23B	0	3.5887205601527701E-2	4.7074411203055402E-2	5.7261616804583103E-2	7.5448822406110796E-2	8.9986028007638497E-2	0.108173233609166	0.121360439210694	0.135897644812222	0.154084850413749	0.16973205601527699	0.194109261616805	0.22864646721833201	0.24818367281986001	0	3.78878374159981	4.3393276531304004	4.7858799318237404	5.4935898065330901	5.9995342488442702	6.5779399087910804	6.9673650460039402	7.3728595487021602	7.8507286391455198	8.2397100923582691	8.8115665262609095	9.5633982917858695	9.9636072347289897	MH 16-23T	0	6.5885582431572196E-3	8.1771164863144504E-3	1.17656747294717E-2	1.6354232972628901E-2	2.2942791215786101E-2	2.9531349458943399E-2	3.3119907702100597E-2	3.7708465945257799E-2	4.4297024188415003E-2	5.08855824315722E-2	5.7474140674729501E-2	6.4062698917886698E-2	7.56512571610439E-2	0	1.6233986870953501	1.8085482007747999	2.1693938996384801	2.5576733937411902	3.02937559347045	3.4369375588708801	3.63977514152183	3.8837335616778801	4.2093716485202402	4.5115665763267696	4.79475299362666	5.0621220419064104	5.5009547229928701	slip (mm)


loc bond stress (n/mm2)




mh16 - 3 coats

MH16-31B	0	2.94977995703374E-2	5.0265599140674702E-2	6.8573398711012104E-2	8.3071198281349498E-2	9.9838997851686803E-2	0.114606797422024	0.12560459699236201	0.13641239656269899	0.150220196133036	0.163077995703374	0.177235795273711	0.192393594844048	0.207051394414386	0	3.4349846911063402	4.4839981775498003	5.2373046010715099	5.7644149150230097	6.3194619344272303	6.7707251434990097	7.0881477691245003	7.3868097731753997	7.7516500471328396	8.0765833296852403	8.4198763713895701	8.7725388535827697	9.1005800785309408	MH 16-31T	0	2.1402072724379401E-2	2.78041454487588E-2	3.4206218173138098E-2	4.0608290897517503E-2	4.7010363621896901E-2	5.8412436346276297E-2	6.7814509070655601E-2	8.1216581795035006E-2	0.102618654519414	0.124020727243794	0.14542279996817301	0.161824872692553	0.17822694541693199	0	2.9258894527565	3.33491501833308	3.69898462679358	4.0302997852525797	4.3363746896178998	4.8337329817140802	5.2082438142105296	5.6997046167335697	6.4068293100226903	7.0433153342383799	7.6268682948684301	8.0454924695148993	8.4433866526869892	MH16-32B	0	1.4624232176957399E-2	2.9088464353914701E-2	4.8552696530872103E-2	6.6746928707829403E-2	9.5481160884786795E-2	0.11694539306174399	0.143949625238701	0.193413857415659	0.25041808959261602	0.285042321769574	0.30731655394653101	0.32659078612348802	0.34986501830044597	0	2.4186138325046702	3.41106812326665	4.4069352857001203	5.1670853953783	6.1800052066252098	6.8394559158384496	7.5881387767673703	8.7957684693415796	10.0083582987944	10.677870981980901	11.087227858153399	11.4296244229369	11.8298777390207	MH 16-32T	0	9.4058024347549295E-3	2.2811604869509901E-2	3.9217407304264797E-2	6.0623209739019697E-2	8.2029012173774701E-2	9.3434814608529607E-2	0.109840617043285	0.126246419478039	0.137652221912794	0.15905802434754901	0.190463826782304	0.22186962921705899	0.28827543165181402	0	1.9396703260868799	3.0207022275960802	3.9606770786957499	4.9243561909764297	5.7281414847671002	6.1134217786287097	6.6284422617470096	7.1062344312030499	7.4203024712687897	7.9764158454170202	8.7284323170270195	9.4206078193937994	10.738257431293301	MH16-33B	0	1.27446133036283E-2	2.7949226607256499E-2	3.68838399108848E-2	5.0818453214513101E-2	7.1023066518141303E-2	0.11002767982177	0.14096229312539801	0.15989690642902599	0.19010151973265399	0.225306133036283	0.26424074633991101	0.28817535964353902	0.31337997294716702	0	2.25784085388038	3.3436044387610502	3.8410331896969998	4.5085897224969598	5.3300306384913503	6.6340841062431402	7.5089890964203097	7.9974222454244899	8.7201265984538203	9.4932846378117794	10.2808705145024	10.736393428773701	11.196070256070501	MH16 - 33T	0	6.6034770846594504E-3	1.82069541693189E-2	3.4810431253978397E-2	5.3413908338637801E-2	8.3017385423297299E-2	9.9620862507956695E-2	0.111224339592616	0.117827816677276	0.124431293761935	0.13603477084659499	0.14263824793125399	0.15424172501591299	0.16084520210057299	0	1.6252356241061701	2.6986629407407601	3.73151075324611	4.6222898368076297	5.7625475416103003	6.3125545544717996	6.6700626561559702	6.8652113347594996	7.0549640328476499	7.3765783625362404	7.5534958246166797	7.8547240566658596	8.0211022210310396	slip (mm)


loc bond stress (n/mm2)




CH16 - 0 COAT 

CH16-1B	0	3.7234719127944002E-2	4.5419438255887998E-2	5.8604157383831901E-2	7.8138876511775895E-2	0.10467359563971999	0.122208314767664	0.146743033895608	0.171277753023552	0.20601247215149601	0.27694719127944001	0.33188191040738402	0.39681662953532798	0.441551348663272	0	3.8592599875076599	4.2623673354551697	4.8416591116612899	5.5906663828841001	6.4706598006608198	6.9916611693549298	7.6614106767776899	8.2771433000414305	9.0777193644989005	10.525154464984199	11.521838575633399	12.598676589790299	13.2898660439189	CH 16-1T	0	6.4617480903882904E-3	2.29234961807766E-2	3.9385244271164903E-2	7.5846992361553206E-2	0.14730874045194101	0.24877048854233	0.395232236632718	0.51169398472310601	0.59315573281349498	0.69461748090388298	0.78607922899427096	0.86254097708465904	0.90900272517504799	0	1.6076999832541301	3.0281014633447501	3.9691431957622698	5.5080665341498296	7.6761641580138598	9.9753794623027705	12.5734996978998	14.306557723269499	15.4033208473172	16.6687429748483	17.732221846054902	18.574616842181801	19.0683268817697	CH16-2B	0	8.0603954487587504E-3	2.1120790897517502E-2	4.4181186346276297E-2	7.2241581795034995E-2	9.9551977243793804E-2	0.12511237269255199	0.151472768141311	0.17703316359006999	0.19144355903882901	0.213703954487588	0.225264349936346	0.239674745385105	0.25773514083386401	0	1.7955941021020001	2.9065987612684001	4.2038642388296203	5.3755588284395097	6.3103716925009703	7.0742454775771701	7.7839005168697097	8.4150618200954401	8.7508527364784001	9.2456250083504408	9.4924043305444208	9.7913174881648093	10.1535243306719	CH 16-2T	0	6.2690463876511797E-3	1.75380927753024E-2	2.88071391629535E-2	4.0076185550604701E-2	5.6345231938255899E-2	7.2614278325907097E-2	9.3883324713558203E-2	0.12015237110120899	0.15142141748886101	0.20769046387651199	0.24395951026416299	0.28022855665181401	0.32649760303946501	0	1.5835461960613799	2.6486292889192602	3.3945332028397401	4.0038074654311098	4.7474301232669402	5.38940732644721	6.1280771768494597	6.93260040969359	7.7825809983285303	9.1146138453916308	9.8784515034323697	10.5873236779049	11.427993752876599	CH16-3B	0	2.4192829010184599E-2	4.8585658020369203E-2	6.0278487030553801E-2	7.3121316040738404E-2	8.5964145050922994E-2	0.103806974061108	0.11364980307129199	0.13584263208147701	0.15638546109166099	0.19252829010184599	0.22422111911203099	0.301913948122215	0.3669067771324	0	3.1108088343827598	4.4084309235994299	4.9103355091298502	5.4081906786184399	5.8639285483683397	6.4438179384929102	6.7423972909134404	7.3713670938700799	7.9091203326706703	8.7756091549668707	9.4703984945097304	10.989339345424099	12.1145660612735	CH16-3T	0	1.54877466581795E-3	1.80975493316359E-2	3.46463239974538E-2	4.1195098663271798E-2	6.7743873329089793E-2	0.127292647994908	0.210841422660726	0.27239019732654401	0.31893897199236199	0.39048774665817898	0.43703652132399701	0.50358529598981505	0.56513407065563304	0	0.78708949067255396	2.6905426465035598	3.7227046080748298	4.05931514732581	5.20553064841961	7.1356190479847701	9.18349438200352	10.438202859238601	11.2949364228819	12.497803753590899	13.221747559592799	14.192748796337	15.035079922044099	slip (mm)


loc bond stress (n/mm)




mh12 - 1 coat

MH12-11B	0	9.8983520758186595E-3	3.5996704151637297E-2	5.5895056227455997E-2	7.1493408303274594E-2	9.5691760379093299E-2	0.11559011245491201	0.13548846453073099	0.14484681660654899	0.15893516868236801	0.17518352075818699	0.21048187283400499	0.233080224909824	0.24932857698564301	0.26557692906146102	0.28817528113728003	0.31077363321309798	0.33337198528891698	0.35597033736473599	0	1.9898092447085101	3.7945594817653001	4.7284270630921599	5.34765026168595	6.1868169644525102	6.7997091836316601	7.3617515451346396	7.6117492498518198	7.9733347774282697	8.3709861010083308	9.1756606919394095	9.6556765668662301	9.98656251140787	10.3068313086314	10.736391966340999	11.1494149301764	11.547674835895201	11.9326499548882	MH 12-11T	0	3.7462691845250702E-2	7.4925383690501404E-2	0.11738807553575201	0.13485076738100299	0.17231345922625399	0.20977615107150399	0.24723884291675499	0.26470153476200597	0.30716422660725701	0.33462691845250703	0.35208961029775798	0.39955230214300902	0.447014993988259	0.50447768583351005	0.54194037767876102	0.59940306952401201	0.62686576136926198	0.64432845321451304	0	3.8710562819597798	5.4745002946570898	6.8523886502664801	7.3444065078399099	8.3021312739862996	9.1602653033960593	9.9446235306673092	10.2898306062249	11.0844797190893	11.5693892397569	11.8674278644997	12.642029934199799	13.371835984460199	14.205318522771799	14.7233199744998	15.4842251278391	15.834970936118101	16.054014491266798	MH12-12B	0	0.21313636749416501	0.22942273498832999	0.23935910248249501	0.24929546997665999	0.26558183747082498	0.28821820496499001	0.30450457245915602	0.32079093995332097	0.36152730744748601	0.394163674941651	0.42680004243581598	0.49023640992998102	0.54367277742414599	0.596309144918311	0.61894551241247597	0.654281879906641	0.68961824740080602	0.72495461489497104	0	9.2333388867552095	9.5796186769271792	9.7848679599163795	9.9858994582693494	10.3069265539408	10.7371915315876	11.036386590893899	11.327681844990501	12.025428182771501	12.556491149069499	13.0659870264105	14.003376877453301	14.746833930361399	15.4442111474599	15.734618043187099	16.177538501349801	16.608651328760001	17.028853336557599	MH12-12 	0	2.24122993139543E-2	2.9824598627908601E-2	4.2236897941862903E-2	4.96491972558172E-2	6.7061496569771603E-2	8.4473795883725902E-2	0.10188609519767999	0.134298394511635	0.186710693825589	0.219122993139543	0.25153529245349698	0.293947591767452	0.321359891081406	0.32877219039535999	0.34618448970931498	0.35359678902326902	0.36100908833722301	0.36842138765117799	0	2.9941475791252699	3.45395996664169	4.1103234880901001	4.4564199647617304	5.1792469170631996	5.8128752225977101	6.3839202751187303	7.3293490710058196	8.6420065685137892	9.3621149990703092	10.0306588508133	10.843386772912799	11.3377227181018	11.467731953535701	11.7674889370556	11.892800999315	12.016806370034001	12.1395450928143	MH12-13B	0	0.18155611075747899	0.22246222151495901	0.24494833227243801	0.26902444302991702	0.27405055378739701	0.28923666454487601	0.30315277530235502	0.31579888605983403	0.32209499681731402	0.33601110757479302	0.35246721833227201	0.37527332908975197	0.40442943984723101	0.44628555060470998	0.48179166136218998	0.51729777211966899	0.59090388287714801	0.63910999363462795	0	8.5218803267231902	9.4331801957761492	9.8984510358426903	10.3735132530868	10.469967598563001	10.7561454907393	11.011862245821201	11.2391972321841	11.350682742766001	11.5932930192382	11.8737899313113	12.2519113462309	12.718953413661501	13.360921384466099	13.8822427779115	14.3846831333842	15.374054544942201	15.988871050010101	MH 12-13	0	6.7536954522950707E-2	8.0073909045901406E-2	9.2610863568852106E-2	0.110147818091803	0.122684772614754	0.130221727137704	0.137758681660655	0.150295636183606	0.157832590706556	0.17036954522950701	0.18440649975245799	0.200443454275408	0.217980408798359	0.23551736332131001	0.24305431784426099	0.26059127236721102	0.27012822689016203	0.28066518141311297	0	5.1975746083322596	5.6594667256165199	6.0864066104345103	6.6377049675863997	7.0052772283401801	7.2172495353203399	7.4231713346966401	7.7535962284247297	7.9456300116870899	8.2551691740268307	8.5885155819258507	8.9541823585497404	9.3376744170774995	9.7060262377825808	9.8601078664335198	10.209628247242099	10.3947722801447	10.595568534309299	slip (mm)


loc bond stress (n/mm2)




mh12 - 2 coats

MH12-21B	0	2.2935186363957801E-2	5.2220372727915701E-2	6.4995559091873503E-2	7.9040745455831396E-2	9.6895931819789199E-2	0.10586111818374699	0.112286304547705	0.13268149091166301	0.14926667727562101	0.159501863639578	0.176087050003536	0.192672236367494	0.20417742273145201	0.22373260909541001	0.24242779545936799	0.26282298182332597	0.275598168187283	0.28583335455124098	0	3.02887347797546	4.5703554666093797	5.0988453238698499	5.6228372004115998	6.2256222763604701	6.5072611192035996	6.7018297366526696	7.2850941218810004	7.7270091827464702	7.9875368829089801	8.39254550189718	8.7788891408308398	9.0371991840713992	9.4600763019208198	9.8473914405667404	10.2532527877416	10.499488905414101	10.6926770184317	MH 12-21T	0	1.73857769290615E-2	2.4771553858122901E-2	2.7157330787184401E-2	3.0543107716245799E-2	3.6928884645307303E-2	3.9314661574368803E-2	4.6700438503430197E-2	5.4086215432491702E-2	6.4471992361553196E-2	7.8857769290614596E-2	9.1243546219676105E-2	0.103629323148738	0.116015100077799	0.12340087700686	0.14078665393592199	0.16817243086498301	0.185558207794045	0.19794398472310601	0	2.6371027229944199	3.1477962995164002	3.2958962839982902	3.4953173084139801	3.8433779228853999	3.96558502994798	4.3220568484660298	4.6512886572429197	5.0782671202508904	5.6163251077769596	6.0413093355555301	6.4383017372203799	6.8121978854933198	7.0256921938513797	7.5043095334859897	8.2017664162053094	8.6152935595728799	8.8981792457357507	MH12-22B	0	0.14975395006719	0.16615790013438	0.16986185020156999	0.17356580026876001	0.18107975033595	0.20177370040313999	0.22182765047033001	0.25458160053751999	0.28098555060470998	0.3281895006719	0.36459345073909	0.38734740080628	0.42645135087347102	0.48540530094066098	0.54450925100785097	0.58631320107504104	0.62811715114223099	0.65087110120942104	0	7.7396111030772099	8.1524941001973108	8.2428599454696592	8.3322458021534693	8.5106932816533902	8.9838455107629809	9.4197165662312905	10.0912159928825	10.6016140394698	11.457565198102101	12.076314847487099	12.4474479441576	13.060648542449499	13.934206844175399	14.758174019950401	15.3142182441683	15.8507684500434	16.135316559763201	MH 12-22T	0	4.7352181908197198E-2	5.97043638163944E-2	6.7056545724591604E-2	7.4408727632788704E-2	8.1760909540985902E-2	8.9113091449183099E-2	9.6465273357380296E-2	0.10381745526557699	0.116169637173775	0.12852181908197199	0.15087400099016901	0.16322618289836599	0.180578364806563	0.19793054671476101	0.24028272862295799	0.26763491053115501	0.29498709243935201	0.31233927434754899	0	4.35211129950497	4.8868952850002598	5.1790557334167202	5.4555926399535597	5.7187729292562697	5.9703631865803004	6.2117718360345604	6.44414324066675	6.8167334456842203	7.1699879799612498	7.76850052430117	8.0802520480085605	8.4989026304944399	8.8978772011027605	9.8037284463199601	10.346688562649501	10.8625428411464	11.177464369839001	MH12-23B	0	8.6517405757125701E-2	0.11588481151425099	0.132552217271377	0.14286962302850301	0.15318702878562801	0.16985443454275401	0.19922184029987999	0.21588924605700499	0.245416651814131	0.27097405757125698	0.28383146332838199	0.311608869085508	0.332886274842634	0.35455368059976	0.37606108635688501	0.39383849211401101	0.41669589787113698	0.47781330362826202	0	5.8827682516694697	6.8083716559615404	7.2815442667438903	7.55961964727069	7.8278229102510597	8.2426800142369707	8.9268547719760694	9.2927766799166207	9.9079089986562003	10.4110337156549	10.655167071958701	11.164387472414401	11.539259505577199	11.9088820734737	12.264763941583	12.5513105628697	12.910397327288401	13.82480818859	MH 12-23T	0	3.2681943560365002E-2	3.8363887120729898E-2	4.3045830681094799E-2	5.07277742414598E-2	5.8409717801824697E-2	7.1091661362189695E-2	7.8773604922554599E-2	8.64555484829196E-2	9.4137492043284504E-2	0.10181943560364901	0.114501379164014	0.122183322724379	0.12986526628474401	0.14254720984510899	0.155229153405474	0.167911096965839	0.18059304052620401	0.22327498408656901	0	3.6156296027311701	3.9173402773172499	4.1494978337671098	4.5045654281610696	4.8336204982114497	5.3326039178693803	5.61332717459279	5.88066487679479	6.1363667440362297	6.38183157420029	6.76761048418168	6.9909462227764099	7.2073647412835804	7.5510849510546301	7.8798262266492696	8.1953913138016592	8.4992479791144806	9.4503964802873508	slip (mm)


loc bond stress (n/mm2)




mh12 - 3 coats

MH12-31B	0	1.02263455689936E-2	1.66026911379871E-2	2.2979036706980701E-2	4.0905382275974303E-2	5.3631727844967801E-2	6.6358073413961396E-2	8.2734418982954902E-2	9.5110764551948501E-2	0.105487110120942	0.129323455689936	0.15693980125892901	0.188516146827923	0.21374249239691601	0.23261883796591001	0.244845183534903	0.25672152910389701	0.27944787467289101	0.32027422024188401	0	2.02250790544745	2.57702860969661	3.0317675839009	4.0450158108948999	4.6317049925472498	5.1520121666766796	5.7527182786211597	6.1680066326795897	6.4957558488890896	7.1923141113256603	7.9231256776332701	8.6836892350641595	9.2464586171553496	9.6461150307449692	9.8963666774206303	10.133538949525899	10.572565907534299	11.318555035725799	MH 12-31T	0	7.5024754225900001E-3	2.2004950845180001E-2	3.4507426267770001E-2	5.5009901690359998E-2	7.2512377112949999E-2	8.5014852535540003E-2	9.7517327958130007E-2	0.10601980338072001	0.12252227880331	0.1450247542259	0.19252722964849001	0.22002970507108	0.24253218049367001	0.25503465591626001	0.26753713133884999	0.28003960676144002	0.28754208218402999	0.29504455760662002	0	1.73233662116691	2.9668131619756601	3.71523491950482	4.6908379503180404	5.3856244619523901	5.8314613103591801	6.2455529125332099	6.5121364660369299	7.0006365082986601	7.61642315594138	8.7755849867342697	9.3814648125136593	9.8495112669344191	10.100191204452701	10.3447983322799	10.583753715226701	10.724590102824999	10.8636008322585	MH12-32B	0	1.7668682367918499E-2	3.1687364735836998E-2	3.5666047103755601E-2	5.3374729471674098E-2	6.3583411839592596E-2	7.0062094207511097E-2	8.1540776575429699E-2	9.6749458943348202E-2	0.106958141311267	0.118436823679185	0.125915506047104	0.13012418841502199	0.13633287078294101	0.143811553150859	0.155830235518778	0.16784891788669601	0.18886760025461499	0.207886282622533	0	2.6584719195747399	3.5601890250848802	3.7770913202492502	4.6205943111973902	5.0431502789265599	5.2938490423324804	5.7110691319727396	6.2209150112615497	6.5408911108890004	6.8829302968774897	7.0969149930685704	7.2145460956326897	7.3846562758991201	7.5844987481272401	7.8950677139281797	8.1938737575507297	8.6917800306868092	9.1189096414545805	MH 12-32T	0	2.7581158497772099E-2	4.0162316995544199E-2	4.2743475493316398E-2	4.5324633991088499E-2	5.2905792488860598E-2	5.5486950986632699E-2	6.3068109484404805E-2	7.0649267982176994E-2	7.82304264799491E-2	8.5811584977721206E-2	9.3392743475493298E-2	0.115973901973265	0.18355506047103801	0.21113621896880999	0.231717377466582	0.24129853596435399	0.24887969446212599	0.25646085295989801	0	3.3215152263852201	4.0081076330629797	4.1348990552765104	4.2579165793184997	4.60025184044789	4.7111336634246603	5.0226729730057	5.3159860038257003	5.5939405245300602	5.8587228976192796	6.1120452706272799	6.8109882388171998	8.56866525127543	9.18991227311359	9.6274062439803991	9.8244294687142801	9.9775687311514094	10.128392823343701	MH12-33B	0	1.37888216988472E-2	3.00376433976943E-2	4.0016465096541498E-2	5.3805286795388603E-2	6.5054108494235804E-2	7.5032930193083006E-2	8.5011751891930096E-2	9.12605735907773E-2	0.10250939528962399	0.107488216988472	0.11627703868731901	0.12852586038616601	0.14250468208501299	0.16764350378386	0.18028232548270701	0.19976114718155499	0.20650996888040199	0.217798790579249	0	2.3485162719340198	3.4662742763777001	4.0008231701259396	4.6391933262319904	5.1011413818570404	5.4784278837302596	5.8313549674815803	6.0418730072975597	6.4034176902533702	6.5570791359711897	6.8198838314833097	7.1701007074145302	7.54995846571392	8.1888583766935508	8.4919332423826202	8.9389294030449697	9.0886735859618497	9.3337835967896492	MH 12-33T	0	2.6792913218756601E-3	5.3585826437513298E-3	1.3037873965627E-2	2.0717165287502601E-2	2.3396456609378301E-2	2.8075747931253999E-2	3.3755039253129601E-2	3.6434330575005301E-2	4.4113621896880999E-2	5.1792913218756599E-2	6.4472204540632294E-2	7.7151495862507996E-2	8.9830787184383601E-2	9.7510078506259298E-2	0.105189369828135	0.12286866115001099	0.135547952471886	0.14822724379376201	0	1.0352374262700601	1.4640468085073399	2.2836702008501102	2.8786917367097602	3.05918006069458	3.35116385342489	3.6745089061331502	3.8175557926508601	4.20064861167325	4.5516112847543004	5.0782754766015703	5.5552316193839504	5.9943569191159698	6.2453207605777701	6.48658214557204	7.0105252627748396	7.3633675033067902	7.7000582801368997	slip (mm)


loc bond stress (n/mm2)




ch12 0 COAT

CH12-1B	0	1.52254798783507E-2	2.1180959756701302E-2	3.9406439635051999E-2	5.84419195134026E-2	7.2477399391753294E-2	9.2862879270104004E-2	0.111898359148455	0.12728383902680501	0.147669318905156	0.16305479878350701	0.177090278661857	0.18612575854020799	0.202511238418559	0.21304671829690899	0.22458219817526001	0.24361767805361101	0.26265315793196098	0.31573863781031197	0	2.4678314268483299	2.9107359726846598	3.9702110591278101	4.83495272007504	5.3843253761916499	6.0946822483244798	6.6902424215705203	7.1353721424129004	7.6855531721576398	8.0760088851735805	8.4164191592828193	8.6284589247491397	9.0002497391696501	9.2313968238161905	9.4780208519555398	9.8715283123457809	10.249939666787499	11.238125071564401	CH 12-1T	0	2.85667966263526E-2	3.7133593252705301E-2	4.5700389879057897E-2	5.4267186505410597E-2	6.2833983131763194E-2	7.1400779758115804E-2	7.9967576384468497E-2	8.8534373010821094E-2	9.7101169637173801E-2	0.10566796626352599	0.11423476288987899	0.12280155951623201	0.13136835614258399	0.139935152768937	0.14850194939528999	0.157068746021642	0.16563554264799499	0.174202339274348	0	3.3803429782406802	3.8540157370049899	4.2755299030205798	4.6590637044543897	5.0133415256398903	5.34418486798935	5.6557077853958697	5.9509452362064703	6.2322121156832804	6.5013219044599397	6.7597267071939804	7.0086106901790997	7.2489545768361499	7.4815814576581898	7.7071901337722197	7.9263799056477797	8.1396693458148501	8.3475107493035896	CH12-2B	0	3.0258172430865E-2	3.6666344861730003E-2	4.3074517292594899E-2	6.3332689723459901E-2	7.8590862154324898E-2	0.10249903458519	0.141407207016055	0.17166537944692001	0.20252355187778501	0.22793172430865	0.24553989673951501	0.25829806917038001	0.27105624160124497	0.29266441403211002	0.326972586462975	0.35223075889383998	0.38748893132470502	0.43544710375557	0	3.4789752761906798	3.8296916252737598	4.1508802580944204	5.0331973823191101	5.6068123619156296	6.4030940828693099	7.5208299280346704	8.2865041953026193	9.0005233598449106	9.5484391249805807	9.9103964953883601	10.164606616497901	10.412612383090901	10.8196934158433	11.4363033618906	11.869806382478901	12.449721785240101	13.197683186916899	CH 12-2T	0	8.6185152768936991E-3	1.2237030553787401E-2	2.5855545830681101E-2	3.4474061107574797E-2	4.3092576384468499E-2	6.1711091661362197E-2	7.0329606938255906E-2	8.8948122215149597E-2	0.10256663749204301	0.11318515276893699	0.12980366804583099	0.13842218332272399	0.14704069859961799	0.15765921387651199	0.174277729153405	0.19989624443029899	0.22951475970719301	0.315133274984087	0	1.85671917929381	2.21242225208367	3.21593195392447	3.7134383585876201	4.1517503000285796	4.9683434527561499	5.3039459627057299	5.9648343552909999	6.4052053048139896	6.7286002338952198	7.2056552247753496	7.4410263626121997	7.6691772335660104	7.9412647324342904	8.3493168380031104	8.9419515639551292	9.5815397448884596	11.227346525053701	CH12-3B	0	2.5595909187354101E-2	3.2461818374708303E-2	4.5597727562062401E-2	6.6273636749416498E-2	8.0679545936770597E-2	9.5085455124124807E-2	0.109491364311479	0.123897273498833	0.13576318268618701	0.14135909187354101	0.15076500106089499	0.17017091024825001	0.184576819435604	0.19398272862295801	0.21838863781031201	0.22779454699766599	0.24220045618502001	0.26660636537237398	0	3.1997443139947399	3.6034327175463301	4.2707248828301898	5.1487333102197699	5.6808290217809096	6.1671859100930204	6.6178958683702103	7.0398089036232498	7.3692111568657603	7.5195503023396597	7.7656938147443197	8.2503553923028008	8.5924808858816508	8.8086940830740108	9.3464140248613408	9.5455653996537304	9.8427731089367292	10.3267877943216	CH 12-3T	0	3.8596137014640403E-2	5.21922740292807E-2	6.5788411043921094E-2	8.5384548058561396E-2	0.10798068507320201	0.12657682208784199	0.14517295910248201	0.16376909611712301	0.18736523313176301	0.200961370146404	0.21455750716104399	0.22315364417568401	0.236749781190325	0.24534591820496501	0.26394205521960501	0.27253819223424602	0.28113432924888598	0.294730466263526	0	3.92917991518028	4.56912569445318	5.1298503309130199	5.84412690001035	6.5720829292759797	7.1155273054874097	7.6203138807396202	8.0936789191843506	8.6571411708892292	8.9657430288047806	9.2640705342963301	9.4478281986006607	9.7313880035753293	9.9064810746291698	10.2750582522846	10.441038113794001	10.604420384894	10.857816838822201	slip (mm)


loc bond stress (n/mm2)




rm16 - 1 coat

RM16-11B	0	9.3211869830027105E-2	9.7523739660054301E-2	0.105645609490081	0.11249747932010901	0.11680934915013599	0.124471218980163	0.13051308881019	0.14498495864021699	0.15818682847024401	0.17811869830027099	0.206180568130299	0.229542437960326	0.24655430779035301	0.26356617762037998	0	6.1061238058207499	6.2457582297125196	6.5006341072262002	6.7081287799239098	6.8354765495943504	7.05609577543171	7.2253190603651598	7.6153780901598598	7.9545415573807698	8.4408221945559703	9.0814220941502004	9.5821174687085904	9.9308470492773804	10.267739334836699	RM 16-11T	0	9.32821820284572E-2	0.105564364056914	0.119846546085372	0.128128728113829	0.14141091014228599	0.15469309217074301	0.172975274199201	0.18625745622765799	0.20953963825611499	0.23782182028457199	0.29110400231302902	0.31938618434148702	0.36766836636994399	0.39095054839840099	0	6.1084263776674002	6.4981340108346304	6.9237719802249904	7.1590146839863102	7.5209284039215802	7.8662085446736896	8.3180592495894299	8.6315110201553402	9.15509996135739	9.7533957221999792	10.790810948451099	11.302852460179899	12.127132659783101	12.505207689573201	RM16-12B	0	3.6537191334313698E-2	0.111174382668627	0.135011574002941	0.143608765337255	0.157285956671569	0.164613148005882	0.173210339340196	0.19069753067451001	0.20183472200882399	0.21043191334313699	0.21775910467745099	0.235246296011765	0.259083487346079	0.282920678680392	0	3.8229408226816002	6.6685645432469904	7.3487842260592	7.5791494334721996	7.9318587146158501	8.11450917815446	8.3237092534565704	8.7337856780324099	8.9852038821347495	9.1745716705062001	9.3329331868914895	9.7004390830882503	10.180048867192699	10.6380576926503	RM 16-12 T	0	0.163230714094872	0.18146142818974401	0.19469214228461601	0.20292285637948801	0.22115357047435999	0.22938428456923199	0.23761499866410399	0.255845712758976	0.26407642685384802	0.27230714094871999	0.28053785504359302	0.30376856913846501	0.31699928323333698	0.336896663994876	0	8.0803642020609896	8.5196579318595695	8.8247865081171497	9.0093919079921996	9.4053935691040707	9.5788158885998502	9.7491537820285608	10.116238683601299	10.2776734109204	10.436611345618299	10.5931648725693	11.0230407626655	11.2605378776209	11.608560013970299	RM16-13B	0	7.04614662533085E-2	0.11044293250661701	0.14156439875992599	0.196925865013234	0.24610733126654299	0.27322879751985102	0.29654026377316001	0.32112173002646799	0.338243196279777	0.35536466253308502	0.38518612878639402	0.408657595039702	0.43212906129301099	0.45560052754631902	0	5.3089157557191804	6.6465910813473998	7.5250089371355697	8.8752659681439194	9.9218411853152002	10.454258415016399	10.8911021255548	11.3335207244081	11.631735833997899	11.922494076879801	12.412673020528601	12.7852664428975	13.1473048385289	13.4996374402622	RM 16-13T	0	0.103265227885629	0.111530455771258	0.119795683656888	0.128060911542517	0.136326139428146	0.14959136731377501	0.15785659519940401	0.16612182308503301	0.17938705097066299	0.197652278856292	0.21591750674192101	0.23418273462754999	0.26244796251317898	0.28404652373214101	0	6.4269814963364897	6.67923515894622	6.92230261276947	7.1571198548722599	7.3844739671325499	7.7354086463166203	7.9462342074571204	8.1516089966345504	8.4708217067923801	8.8916202990521693	9.2933848890901096	9.6784861342577795	10.2459350478749	10.6592030421067	slip (mm)


loc bond stress (n/mm2)




rm16 - 2 coats

RM16-21B	0	1.60608976915875E-2	2.5771795383174999E-2	4.0482693074762502E-2	5.2693590766350003E-2	6.4904488457937407E-2	7.4615386149524898E-2	8.4326283841112404E-2	0.1015371815327	0.11374807922428699	0.12845897691587499	0.143169874607462	0.16423077229905	0.188941669990637	0.28255256768222498	0	2.5346319410586999	3.21071925793427	4.0240622795758298	4.5910169142075699	5.0952718654822498	5.4631634114137499	5.80779764940592	6.3729798848795998	6.7453118304282196	7.1682348431360703	7.5675590412619202	8.1050792050182903	8.6934842264914103	10.6311347970426	RM 16-21T	0	8.3796683497185508E-3	3.1759336699437098E-2	4.0139005049155699E-2	4.8518673398874203E-2	6.0898341748592801E-2	9.0278010098311295E-2	0.10365767844803001	0.122037346797748	0.155417015147467	0.26379668349718599	0.39217635184690403	0.46805602019662301	0.56593568854634102	0.66381535689605997	0	1.8308105690888501	3.5642298859325598	4.0069442246757401	4.4053909428732503	4.9355178755057798	6.0092598578630696	6.4391825086117898	6.9867688325219	7.8845929545529998	10.272228258701899	12.524797033835	13.6829239593973	15.0457394440598	16.294972929048502	RM16-22B	0	3.0031576523356199E-2	4.1013153046712401E-2	4.9454729570068703E-2	5.6626306093424901E-2	7.0147882616781093E-2	7.8589459140137305E-2	8.9571035663493601E-2	0.10309261218684999	0.11534418871020601	0.122515765233562	0.13349734175691799	0.14447891828027501	0.155460494803631	0.16644207132698699	0	3.46592420709722	4.0503408768503597	4.4476838723123597	4.7592565004809302	5.2970891107015001	5.6067623149242696	5.9856841100577096	6.4216076549988603	6.7924719715345496	7.0004504207532898	7.3074576086876704	7.60207651317124	7.8856957791594002	8.1594625148225806	RM 16-22T	0	2.8191961768407901E-2	5.1383923536815902E-2	6.4575885305223804E-2	7.7767847073631699E-2	8.5959808842039603E-2	9.4151770610447494E-2	0.102343732378855	0.115535694147263	0.12872765591567101	0.14191961768407901	0.15011157945248699	0.16330354122089499	0.176495502989303	0.184687464757711	0	3.3580924209085099	4.5336044616536997	5.0823571423198404	5.5773774150090203	5.8637806521744897	6.1368321016774603	6.3982413952227697	6.7981083882875399	7.1757273057348403	7.5344440454244301	7.7488471259275	8.0821665714310793	8.4022735730111293	8.5950558987760193	RM16-23B	0	4.12608976915875E-2	5.1471795383174999E-2	8.9932693074762496E-2	0.14544359076634999	0.232504488457937	0.304565386149525	0.35722628384111199	0.44328718153270003	0.51594807922428698	0.56470897691587496	0.62846987460746195	0.71483077229905001	0.772591669990637	0.80865256768222504	0	4.0625557321266399	4.53747927304026	5.9977560162034704	7.6274134742086703	9.6437438468250001	11.03748859387	11.953682007500699	13.3159630749368	14.3659051817042	15.029424166159901	15.8552183789119	16.9095330781077	17.5794387850197	17.985022298370701	RM 16-23T	0	8.2488792479021092E-3	1.14977584958042E-2	1.9746637743706299E-2	3.7995516991608497E-2	5.1244396239510603E-2	5.9493275487412699E-2	6.7742154735314794E-2	7.5991033983216896E-2	8.4239913231118999E-2	9.7488792479021105E-2	0.110737671726923	0.129986550974825	0.142235430222727	0.16048430947063	0	1.8164668175226399	2.1445520274224399	2.8104546069066001	3.89848775766237	4.5274450295728901	4.8782486811319004	5.2054646184683602	5.5132942596315999	5.8048225892311001	6.24463906015459	6.6554540559430899	7.21072953243499	7.5428225545276497	8.0120985882758493	slip (mm)


loc bond stress (n/mm2)




RM16 - 3 coats

RM16-31B	0	2.2567723512746999E-2	2.7395447025493999E-2	3.2953170538241101E-2	4.5670894050988099E-2	5.9538617563735102E-2	7.5906341076482101E-2	9.5474064589229093E-2	0.113341788101976	0.13555951161472299	0.15042723512747	0.166644958640217	0.180362682152964	0.19773040566571101	0.21894812917845799	0	3.0045115085648799	3.3103140047732	3.63060163269071	4.2741499295643797	4.8801072760231401	5.5102210872698096	6.1797755489735797	6.7332544316096099	7.3636814601046696	7.7569900123042599	8.1644340560804896	8.4938255728020309	8.8933774386497593	9.3583786881800908	RM 16-31T	0	3.2839985437602302E-3	1.15679970875205E-2	2.48519956312807E-2	3.6135994175040903E-2	5.1419992718801197E-2	6.5703991262561406E-2	8.7987989806321595E-2	0.106271988350082	0.12455598689384199	0.13683998543760201	0.15112398398136301	0.16440798252512301	0.17769198106888301	0.205975979612643	0	1.1461236484359301	2.1510924747690798	3.15290314670658	3.80189395828137	4.5351953747904297	5.1265579588086698	5.9325539123153899	6.5198769420927496	7.0584980525276704	7.3983778069953203	7.7749336712633799	8.1094508451589409	8.4307053339298506	9.0769153265334204	RM16-32B	0	4.1035466477345399E-2	7.2070932954690803E-2	9.3106399432036205E-2	0.119141865909382	0.145177332386727	0.161212798864072	0.177448265341418	0.192633731818763	0.20431919829610901	0.21400466477345401	0.22369013125079901	0.239725597728145	0.26076106420549	0.286796530682836	0	4.0514425321036196	5.3692060103777299	6.1026682502667997	6.9033865865785504	7.6204286595106199	8.0302627320424005	8.4249217288095402	8.7780118892324008	9.0403362392359892	9.2521276422983707	9.4591782148514199	9.7923561562709693	10.212953817686399	10.7106774889889	RM 16-32T	0	1.31919617684079E-2	1.6383923536815798E-2	1.9575885305223799E-2	2.2767847073631699E-2	3.09598088420396E-2	3.9151770610447501E-2	4.7343732378855502E-2	5.5535694147263399E-2	6.3727655915671297E-2	7.1919617684079201E-2	8.0111579452487106E-2	8.8303541220895093E-2	0.101495502989303	0.109687464757711	0	2.2971253138135901	2.5599940263067702	2.7982769916663899	3.0178036432897102	3.5190799275969602	3.9573612728911902	4.35172298653558	4.7132024843948104	5.0488674340161204	5.3635666373814797	5.66079780428473	5.9431823536181403	6.3716717740104301	6.6238195856382101	RM16-33B	0	2.10940538188071E-2	3.84581076376143E-2	5.8362161456421403E-2	6.8266215275228595E-2	7.5630269094035696E-2	8.6724322912842794E-2	9.7818376731650003E-2	0.10518243055045701	0.112546484369264	0.11864053818807101	0.13989459200687901	0.15614864582568599	0.17740269964449301	0.2263567534633	0	2.9047584284278898	3.92214776048095	4.8316523656579999	5.2255608416792398	5.5001916000821502	5.8897987372351803	6.2551859039248399	6.4863681841368601	6.7095896854953603	6.8888471659072597	7.4804970959657098	7.9031296541480502	8.4238399710462897	9.5153928655268896	RM 16-33T	0	3.8168347069468797E-2	4.6336694138937699E-2	5.9505041208406502E-2	7.2673388277875395E-2	8.0841735347344207E-2	8.9010082416813102E-2	0.102178429486282	0.11034677655575099	0.12851512362522	0.136683470694688	0.14985181776415701	0.15802016483362599	0.166188511903095	0.18435685897256399	0	3.9073442167010999	4.3051919417808904	4.8787310320781803	5.3916004406066804	5.6865362162688902	5.9669115098788899	6.3930721718523396	6.64369705979286	7.1698012141263598	7.3941455407555603	7.7421396981495301	7.95035005100093	8.1532450448418405	8.5873595236851195	slip (mm)


loc bond stress (n/mm2)




cm16 -0 coat

CM16-1B	0	1.46442188038095E-2	2.0788437607619101E-2	2.7822656411428601E-2	4.1236875215238097E-2	4.99210940190477E-2	6.5645312822857196E-2	7.15595316266667E-2	8.3743750430476299E-2	9.5927969234285801E-2	0.11184218803809499	0.12156640684190501	0.131290625645714	0.138514844449524	0.150739063253333	0	2.4202660022245102	2.8836392012607299	3.3360249646205302	4.0613729311767504	4.4686057789448199	5.1242682530428603	5.3501226762259098	5.7877024951348801	6.1944481347182396	6.68856301571856	6.9732748932450601	7.2468096606910901	7.4435164928822202	7.7650257759606598	CM 16-1T	0	1.8205888385730999E-2	2.6411776771461899E-2	3.4617665157192903E-2	4.2823553542923901E-2	5.1029441928654898E-2	6.4235330314385802E-2	7.7441218700116804E-2	9.5647107085847796E-2	0.10885299547157901	0.11705888385731	0.130264772243041	0.138470660628772	0.151676549014503	0.159882437400234	0	2.6985839535379301	3.25034009121888	3.7211646110965302	4.1387705199937797	4.5179394386669198	5.06893796822908	5.5656524756803396	6.1853732978971498	6.5985754666163698	6.8427738193603798	7.2184422763651899	7.4423292221930497	7.7891347148319996	7.9970603949259704	CM16-2B	0	2.0973099451942201E-2	4.0596198903884398E-2	4.6219298355826603E-2	5.8692397807768797E-2	6.5815497259711003E-2	7.2898596711653205E-2	8.3711696163595403E-2	9.3604795615537598E-2	9.8957895067479804E-2	0.106270994519422	0.110854093971364	0.12547719342330599	0.141290292875249	0.174643392327191	0	2.8964184402079902	4.0296996862736298	4.2997347990696602	4.84530278962084	5.1309062458677204	5.3999480261074098	5.7865947210287798	6.1189801639010897	6.2915147641082401	6.5198464558430196	6.6589516884075399	7.08455202319261	7.5177202096180302	8.3580713643086497	CM 16-2T	0	3.3282182028457202E-2	4.4564364056914503E-2	5.9846546085371703E-2	7.1128728113828907E-2	8.6410910142286093E-2	9.9693092170743403E-2	0.108975274199201	0.121257456227658	0.129539638256115	0.13682182028457199	0.14710400231303	0.15638618434148699	0.16966836636994401	0.185950548398401	0	3.6486809687040198	4.2220546683772104	4.8927107449908203	5.3339939300238797	5.87914654154108	6.3148425846015597	6.6022806422993101	6.9644082656793698	7.1983230896123303	7.3978867329683302	7.67082791654276	7.9091386216575197	8.2381640277417105	8.6243967533596493	CM16-3B	0	2.0757429645983899E-2	2.9054859291967699E-2	3.6082288937951602E-2	4.0569718583935502E-2	5.2637148229919398E-2	6.2164577875903203E-2	7.3542007521887096E-2	8.2569437167871004E-2	8.9556866813854899E-2	9.7774296459838705E-2	0.106151726105823	0.122229155751806	0.14560658539779001	0.16148401504377399	0	2.8814877855707701	3.4090971996684298	3.79906772447934	4.0283852141489902	4.58855743038787	4.9865650652890601	5.4237259341484796	5.7469796299576696	5.9852106667636997	6.2537763458517999	6.5161868022892797	6.9922573108204897	7.63168619370032	8.0370147453833702	CM 16-3T	0	3.33183344673939E-3	1.1663666893478799E-2	3.49955003402182E-2	4.8327333786957603E-2	7.7659167233696993E-2	9.9991000680436398E-2	0.123322834127176	0.13665466757391501	0.144986501020655	0.15531833446739399	0.16665016791413301	0.175982001360873	0.193313834807612	0.20664566825435099	0	1.15444072117011	2.1599691565833798	3.7414168621108299	4.3966957496264198	5.5734788860709603	6.3242707304617003	7.0234702000414497	7.3933664206209899	7.6154185970478201	7.8820894302816402	8.1645616640241805	8.3900417486654408	8.7934938405075904	9.0916592161024496	slip (mm)


loc bond stress (n/mm2)




rm12 - 1 coat

RM12-11B	0	0.143068261473908	0.17818652294781701	0.18790478442172501	0.20651304589563399	0.24544130736954201	0.28690956884345098	0.32202783031735899	0.38254609179126797	0.40496435326517599	0	7.5648730716095498	8.4424291041812598	8.6695970937922002	9.0887412966952397	9.9084066805827504	10.7127880375456	11.3494992015923	12.370062114496699	12.7273619146338	RM 12-11T	0	4.69096685459671E-2	5.8819337091934203E-2	7.0729005637901202E-2	9.26386741838683E-2	0.12954834272983501	0.17145801127580201	0.22336767982177	0.33027734836773698	0.40052035024703703	0	4.3317279945059797	4.8505396438719703	5.3189850775463299	6.0873204017488103	7.1985649328136301	8.2814977214463408	9.4523580089154393	11.4939522944501	12.657335426495401	RM12-12B	0	0.21272441802309699	0.237488836046194	0.26225325406929201	0.29844767209238898	0.33972209011548599	0.38480650813858303	0.46291092616168	0.57149534418477799	0.59371976220787503	0	9.2244114830832906	9.7465652626183008	10.2421336462534	10.926072891801301	11.657136700159	12.4065548503778	13.607511545637999	15.1194622151025	15.4106425850173	RM 12-12 T	0	7.6846745540991704E-2	0.10869349108198301	0.13054023662297501	0.15738698216396699	0.189233727704958	0.23608047324595	0.32792721878694198	0.89477396432793399	1.2049540432022601	0	5.5442491120436399	6.5937391844683502	7.2260704846541604	7.9344056403480403	8.7002006345821297	9.7176226155567509	11.4529859650126	18.918498506254998	21.954079741152899	RM12-13B	0	0.14944667831486499	0.15919335662973	0.175290034944595	0.20408671325946001	0.24558339157432499	0.28708006988918999	0.34127674820405601	0.42087342651892101	0.45602010483378602	0	7.7316667883417001	7.9798084345360101	8.3735305563327405	9.0351914923693908	9.9112742182693196	10.7159706959135	11.6837793235589	12.9749516610879	13.505852136519	RM 12-13T	0	0.15710757154548599	0.16921514309097299	0.186322714636459	0.22343028618194599	0.26553785772743199	0.30764542927291899	0.364753000818405	0.43686057236389098	0.49896814390937799	0	7.9273594984833702	8.2271536533839704	8.6330229847130404	9.4536825879007704	10.3060731169041	11.0931587795888	12.0789569221586	13.219085783274	14.1275354384178	slip (mm)


loc bond stress (n/mm2)




rm12 - 2 coats

RM12-21B	0	3.5134499668740798E-2	4.4868999337481598E-2	5.2063499006222501E-2	5.7987998674963299E-2	7.4072498343704093E-2	9.0156998012444894E-2	0.106241497681186	0.115975997349927	0.123170497018667	0	3.7488398028585199	4.2364607557479701	4.5634854664487499	4.8161394778375497	5.4432526431795898	6.0052309868129097	6.5189415607500498	6.8110497678383304	7.0191309153959303	RM 12-21T	0	1.66975571259694E-2	2.8395114251938799E-2	4.0092671377908298E-2	5.1790228503877697E-2	6.3487785629847096E-2	7.5185342755816495E-2	8.6882899881785894E-2	0.10358045700775501	0.130278014133725	0	2.5843805544826002	3.3701699809913901	4.0046308882546597	4.5514933155560104	5.0393565315364297	5.4839891595741301	5.89518107887403	6.4367835759098	7.2188091575750901	RM12-22B	0	3.0495665051507598E-2	3.9561330103015102E-2	5.7436995154522698E-2	6.9042660206030199E-2	7.9018325257537797E-2	9.4713990309045301E-2	0.106319655360553	0.12546532041205999	0.13961098546356801	0	3.4926016120655698	3.9780060383571598	4.7932033194732204	5.2551940099688101	5.6220396746212202	6.1551276285401402	6.5213389839987004	7.0842168349666004	7.4729106903152003	RM 12-22T	0	2.2087273801946E-2	2.9174547603892001E-2	3.6261821405838002E-2	4.3349095207783898E-2	5.0436369009729899E-2	6.2523642811675897E-2	6.9610916613621898E-2	7.8698190415567901E-2	8.8785464217513904E-2	0	2.97235756946879	3.4161116845847999	3.8085073929736799	4.16408910604871	4.4916085764336096	5.0009456230467402	5.2767761602562597	5.6106395505527802	5.9593779614155702	RM12-23B	0	2.88352440275919E-2	3.8620488055183901E-2	5.0945732082775801E-2	6.0730976110367797E-2	7.5586220137959695E-2	9.2701464165551598E-2	0.104056708193144	0.122731952220736	0.15156719624832701	0	3.3961886889624902	3.9304192170904	4.5142322528986396	4.9287311190758896	5.4985896423704803	6.0893830283716497	6.4515644054180701	7.0066240721401796	7.7863263802213503	RM 12-23T	0	2.2087273801946E-2	3.9174547603892003E-2	8.6261821405838005E-2	0.21834909520778401	0.31043636900972998	0.382523642811676	0.44961091661362201	0.51169819041556797	0.57878546421751398	0	2.97235756946879	3.9585122257682599	5.8740725704008101	9.3455678309621	11.1433633883084	12.369699152553	13.410606498046601	14.306616517060499	15.215590218161299	slip (mm)


loc bond stress (n/mm2)




rm12 - 3 coats

RM12-31B	0	5.3172457098689299E-2	6.38949141973785E-2	7.9317371296067807E-2	8.9889828394756996E-2	0.10411228549344601	0.118184742592136	0.137307199690825	0.15387965678951401	0.18145211388820301	0	4.6118307470543298	5.0554886686601703	5.6326679751630202	5.9963264886014001	6.4532870846862602	6.8756015763607303	7.4109972254973799	7.8454995198397404	8.5194392746988505	RM 12-31T	0	4.7202970940126501E-2	5.9405941880253103E-2	7.1608912820379594E-2	9.3811883760506101E-2	0.106014854700633	0.123217825640759	0.14042079658088599	0.16262376752101201	0.18982673846113901	0	4.3452489429318799	4.8746668349848497	5.3519683414751098	6.1257451386914896	6.5119844809591703	7.0204793466189797	7.4945525972104798	8.0653274582254202	8.7138220881801107	RM12-32B	0	8.0770833928733798E-2	9.4291667857467606E-2	0.121512501786201	0.17368333571493499	0.22365416964366899	0.27362500357240299	0.32404583750113702	0.43546667142987	0.516437505358604	0	5.6840420100042799	6.1413896752271802	6.9717286747607004	8.3350665435840501	9.4584178305606503	10.461835471319599	11.385004830936801	13.197979715545401	14.372717284614	RM 12-32T	0	6.9593980176411701E-3	1.39187960352823E-2	2.0878194052923502E-2	4.2837592070564701E-2	5.9796990088205902E-2	7.6756388105847007E-2	9.3715786123488201E-2	0.120675184141129	0.14263458215877101	0	1.6684601304965201	2.35955894482696	2.88985771642297	4.1394488556118096	4.8906846182597299	5.5409886520673197	6.1226068344615499	6.94766677787959	7.5533987623789702	RM12-33B	0	6.4966977682224994E-2	8.1593955364449994E-2	9.6950933046675097E-2	0.1111179107289	0.12528488841112501	0.13445186609335	0.14607884377557501	0.1614358214578	0.17179279914002499	0	5.0977241071766501	5.7129311343460101	6.2273889567514598	6.66687065207958	7.0791210870029602	7.3335357391465701	7.6440524272292896	8.0358153651711106	8.2895789794180796	RM 12-33T	0	3.2123809740318802E-2	4.4247619480637601E-2	6.6371429220956402E-2	8.8495238961275202E-2	0.110619048701594	0.137742858441913	0.15486666818223099	0.16699047792255001	0.17911428766286899	0	3.58462325720954	4.2070236263010301	5.1525306101354298	5.94962986953895	6.6518884146261499	7.42274500281163	7.8706205138408603	8.1728936839420694	8.4643791895890192	slip (mm)


loc bond stress (n/mm2)




cm12

CM12-1B	0	1.9998370334766601E-2	3.3646740669533201E-2	4.1755111004299898E-2	5.9593481339066501E-2	7.3241851673833097E-2	9.1890222008599795E-2	0.105538592343366	0.13918696267813299	0.1778353330129	0	2.8283118876649098	3.6686095823640499	4.0868134777256397	4.8823552242362096	5.4126463647215397	6.0626800017351998	6.4973407589064101	7.4615537973838402	8.4341053589079493	CM 12-1T	0	3.6995933956013999E-2	4.8991867912028003E-2	5.5987801868041899E-2	7.2983735824055901E-2	9.49796697800699E-2	0.11197560373608401	0.13397153769209799	0.155967471648112	0.16796340560412601	0	3.8468654229652501	4.4268213387046904	4.7323483332502896	5.4031004367513296	6.1637543682424596	6.6925511947562697	7.3204245147968798	7.8985434517539197	8.1966677523033908	CM12-2B	0	4.7899317995817002E-2	5.67486359916341E-2	6.3097953987451105E-2	7.4797271983268201E-2	8.86465899790852E-2	9.8495907974902194E-2	0.10734522597071899	0.116194543966536	0.12504386196235301	0	4.3771825639704396	4.7643944417579096	5.0238612236984102	5.4698179853910398	5.9547154417011496	6.2768115464749199	6.55271626032195	6.8174641610069697	7.0723083066945902	CM 12-2T	0	1.7052767637927201E-2	2.41055352758545E-2	3.3158302913781697E-2	5.32110705517089E-2	6.5263838189636103E-2	7.7316605827563403E-2	9.4369373465490597E-2	0.10642214110341799	0.12347490874134499	0	2.6117249195064298	3.1051914772428701	3.6418842877709201	4.6135049821890899	5.1093576187084899	5.5611727478136599	6.14391970863847	6.5244813158876598	7.0277993352498296	CM12-3B	0	4.56956650515076E-2	5.1341330103015101E-2	5.6486995154522698E-2	6.7632660206030204E-2	7.9778325257537794E-2	9.2273990309045303E-2	0.102419655360553	0.11356532041205999	0.122710985463568	0	4.2753088801398897	4.5317250624024004	4.7533985801538998	5.2012560100818002	5.6490114270565197	6.0753268326583196	6.4006142005452196	6.7398908125298398	7.0060255627158003	CM 12-3T	0	6.7192822068356306E-2	7.43856441367126E-2	8.1578466205068895E-2	8.8771288273425203E-2	0.100964110341782	0.11115693241013801	0.125349754478494	0.13754257654685001	0.15473539861520699	0	5.1843156566072004	5.4547463419195799	5.7123888594901802	5.9589021899482502	6.3549700342891198	6.6680411639442596	7.0809534521417099	7.4173466023059902	7.8672841213523403	slip (mm)


loc bond stress (n/mm2)




rh16 - 1 coat

RH16-11B	0	5.97963975970719E-2	7.1332795194143803E-2	8.4139192791215803E-2	9.9485590388287706E-2	0.11848198798536	0.13652838558243199	0.154224783179503	0.17087118077657501	0.18637757837364699	0.197913975970719	0.21326037356779101	0.24130677116486299	0.26935316876193499	0	4.8906603888257001	5.3416400176029804	5.8013513181401404	6.3082672862930496	6.8842425287132203	7.3899495419774404	7.85429266527556	8.2673134881066499	8.6342939114590607	8.8975047281969797	9.2360245466930504	9.8245971146884798	10.379849107996399	RH 16-11T	0	2.1380937698917898E-2	3.2761875397835802E-2	4.4142813096753698E-2	6.5523750795671507E-2	8.6904688494589405E-2	0.10328562619350699	0.11466656389242499	0.12604750159134301	0.137428439290261	0.14880937698917901	0.160190314688097	0.17157125238701501	0.187952190085933	0	2.92444440527892	3.62004836419823	4.2020382243265502	5.1195214930956796	5.8959202333338698	6.4276162360087197	6.77249035119062	7.10063381935284	7.4142683871103801	7.7151636920853202	8.0047564532119697	8.28423206789898	8.6706906319146793	RH16-12B	0	4.7515368395926197E-2	5.3120736791852301E-2	5.7456105187778501E-2	6.3061473583704605E-2	7.2476841979630793E-2	8.8242210375557004E-2	0.10400757877148301	0.11777294716740901	0.12918831556333499	0.144953683959262	0.16071905235518799	0.17632442075111401	0.19224978914704	0	4.35960403687886	4.6095872609964701	4.7940006336160801	5.0224087282380596	5.3843046711578602	5.9411180892339397	6.4500412020849298	6.8636126687746399	7.1885552251710596	7.6145566899002501	8.0179561574054006	8.39820030128155	8.7692596984475308	RH 16-12T	0	2.5914723901973299E-2	3.6829447803946501E-2	4.2744171705919799E-2	5.3658895607893102E-2	6.9573619509866305E-2	8.0488343411839594E-2	8.6403067313812906E-2	9.5317791215786096E-2	0.108232515117759	0.114147239019733	0.12506196292170599	0.135976686823679	0.15689141072565199	0	3.21961015664774	3.8381999845733201	4.1349327300898002	4.6328779654937202	5.2753623386405	5.6740935280215297	5.8788797338885201	6.1747159032877299	6.5797420957894497	6.75713664268328	7.0728201708146399	7.3750033714888303	7.9219040823693998	RH16-13B	0	7.2171912794398496E-2	7.9573825588796901E-2	8.9515738383195403E-2	9.8187651177593899E-2	0.105589563971992	0.115531476766391	0.128013389560789	0.13287530235518799	0.154247215149586	0.17561912794398499	0.196991040738383	0.21836295353278201	0.25243486632717999	0	5.3729661377826803	5.64176658818129	5.9838361736663703	6.2669817672494901	6.4989095692121301	6.7979843120263501	7.1557917678140797	7.2904129472942101	7.8548638473136201	8.38138718695145	8.8767345513625298	9.3458644016009895	10.048579328983401	RH 16-13T	0	0.106251641072565	0.12250328214513	0.133754923217696	0.14000656429026101	0.151258205362826	0.16250984643539099	0.17876148750795701	0.195013128580522	0.20626476965308699	0.217516410725652	0.238768051798218	0.25501969287078302	0.26627133394334801	0	6.5192527508163201	7.0000937749470298	7.3145040356184303	7.4834902095281999	7.7783855744704802	8.0625020045986098	8.4560389665127893	8.8320581651282595	9.0832762735279005	9.3277309293450905	9.7727795800011297	10.0998949077856	10.3202971651663	slip (mm)


loc bond stress (n/mm2)




rh16 - 2 coats

RH16-21B	0	2.1496236473583698E-2	3.6642472947167402E-2	5.1788709420751103E-2	6.6934945894334796E-2	8.8431182367918498E-2	0.103577418841502	0.112373655315086	0.12116989178867001	0.142666128262253	0.16416236473583701	0.19200860120942101	0.207154837683004	0.22230107415658801	0	2.93231897811842	3.8284447467433802	4.5514265640896001	5.1743577724906	5.9474761829844596	6.4366891750806898	6.70443600357512	6.9618931847212204	7.5542339985534799	8.1033910120599995	8.7637572127352001	9.1028531281792002	9.4297629695891807	RH 16-21T	0	1.23834241725016E-2	1.7766848345003201E-2	2.41502725175048E-2	3.5533696690006403E-2	4.1917120862507998E-2	5.3300545035009597E-2	5.9683969207511102E-2	7.6067393380012699E-2	0.112450817552514	0.148834241725016	0.18521766589751701	0.22160109007001899	0.257984514242521	0	2.22561669408742	2.6658468331847698	3.10807158974852	3.77007674669927	4.09473422153419	4.6173821602726202	4.8860605484382296	5.5160635739633301	6.7067374349236104	7.7158082331021101	8.6073844086927505	9.4149049930420308	10.158435199232599	RH16-22B	0	2.2023529996817299E-2	3.4047059993634603E-2	5.1070589990451901E-2	6.3094119987269298E-2	7.3267649984086594E-2	9.17911799809039E-2	0.109964709977721	0.120138239974539	0.12781176997135599	0.14048529996817299	0.15165882996499	0.16368235996180799	0.17570588995862499	0	2.9680653629472098	3.69036908688736	4.5197606127073602	5.0237085897678897	5.4135995413065601	6.0594118520167903	6.6321854611499296	6.93219272595731	7.1501544031260096	7.4962737401504498	7.78867973317662	8.0915353292637295	8.3834572810654908	RH 16-22T	0	1.14617480903883E-2	2.29234961807766E-2	3.4385244271164898E-2	4.7846992361553202E-2	6.1308740451941401E-2	7.8770488542329695E-2	0.10023223663271801	0.11669398472310601	0.123155732813495	0.13461748090388301	0.146079228994271	0.152540977084659	0.16400272517504799	0	2.1411910788519801	3.0281014633447501	3.7086517372848502	4.3747910743967298	4.9521203722018496	5.6132161384478998	6.3318950285903499	6.8321002546246703	7.01871021808123	7.3380509920246002	7.6440625061356302	7.8112989210414803	8.0994499856483504	RH16-23B	0	2.1204075827498399E-2	2.9898151654996801E-2	5.1072227482495201E-2	6.6116303309993602E-2	7.9970379137491998E-2	8.9934454964990501E-2	9.7628530792488899E-2	0.108672606619987	0.114636682447486	0.123140758274984	0.127834834102482	0.13125890992998099	0.13595298575747899	0	2.9123238712408601	3.45821639895463	4.5198330713642596	5.1426181390413799	5.6558068968978104	5.9978147675629501	6.24911292240711	6.5931056906434398	6.7716078577391299	7.0182835016828502	7.1507995106136901	7.2459343063536199	7.3743606029941198	RH 16-23T	0	6.2006683640992996E-3	1.2401336728198599E-2	2.3602005092297901E-2	2.98026734563972E-2	3.6003341820496498E-2	5.2204010184595799E-2	6.84046785486951E-2	7.9605346912794403E-2	0.110806015276894	0.12700668364099299	0.14320735200509199	0.15440802036919199	0.16560868873329099	0	1.57488645484039	2.2272257836329601	3.0725888167665998	3.4526901660240101	3.7949093175197999	4.5696393811588996	5.2308576179703099	5.6428839049831403	6.6575074998649102	7.1275994175035704	7.5685494516477103	7.85895719212649	8.1390094909218806	slip (mm)


loc bond stress (n/mm2)




rh16 - 3 coats

RH16-31B	0	1.8483947326543601E-3	1.63967894653087E-2	3.4595184197963098E-2	5.0793578930617402E-2	6.5991973663271794E-2	7.8190368395926205E-2	9.4438763128580502E-2	0.11598715786123499	0.13883555259388899	0.17088394732654399	0.19563234205919799	0.21233073679185199	0.224489131524507	0	0.85985922863091002	2.5609989820621699	3.7199561394168699	4.50748616994517	5.13778059723347	5.59250814557927	6.1461781011806202	6.8113774777569001	7.4521286245981901	8.2676223263171291	8.8460690040084593	9.2158718912939008	9.4760568070164393	RH 16-31T	0	6.3635323838319496E-3	1.2727064767663899E-2	2.4090597151495901E-2	3.0454129535327799E-2	3.6817661919159798E-2	4.31811943029917E-2	5.4544726686823697E-2	6.5908259070655603E-2	8.7271791454487602E-2	0.11863532383832	0.149998856222152	0.16136238860598301	0.18272592098981499	0	1.59543503582339	2.2562858655466398	3.1042291894443501	3.4902223158605699	3.8375857993879299	4.1560170501571196	4.6709624998205097	5.1345207788324601	5.9083598893258902	6.8886957789793399	7.7459371601414801	8.0339875181875495	8.5492905200330007	RH16-32B	0	2.1972718411839599E-2	3.6295436823679202E-2	5.5078155235518803E-2	6.5590873647358397E-2	7.8913592059197998E-2	9.7236310471037604E-2	0.109559028882877	0.123881747294717	0.138554465706556	0.150727184118396	0.16589990253023601	0.18622262094207501	0.20954533935391501	0	2.9646394999621499	3.8102722644807998	4.6937471272116396	5.1221430533462602	5.6183126313582097	6.2365474574010102	6.6199404493659104	7.0393677924858196	7.4445810011458997	7.7647198048196397	8.1461623487439905	8.6307038170029902	9.1552245052519492	RH 16-32T	0	1.6311316438574201E-2	4.7622632877148303E-2	5.8933949315722503E-2	7.0245265754296599E-2	7.6556582192870801E-2	8.2867898631444906E-2	8.9179215070019094E-2	9.5490531508593199E-2	0.104801847947167	0.113113164385742	0.119424480824316	0.12573579726289	0.142047113701464	0	2.5543152850479598	4.3645220987937901	4.8552630954757703	5.3007646902799497	5.5337720297414004	5.7573569849869504	5.9725778377521097	6.1803084553634804	6.4746227055224601	6.7264601206204002	6.9115694548869504	7.0918487649664401	7.5378276366991601	RH16-33B	0	7.7441804583068099E-3	1.9298360916613602E-2	3.14725413749204E-2	4.09967218332273E-2	5.3010902291534101E-2	6.9645082749840895E-2	8.8819263208147703E-2	0.11799344366645401	0.15486762412476099	0.17769180458306799	0.20051598504137499	0.223340165499682	0.241164345957989	0	1.7600205065063099	2.7783708115810302	3.5481004143017398	4.0495294459098501	4.60481931422001	5.27807096389735	5.9605121661866498	6.8700347500272398	7.8706448052179603	8.4307011471897901	8.9558022542120703	9.4517758225569803	9.8216973269998196	RH 16-33T	0	2.6752665499681701E-2	3.15053309993635E-2	3.5257996499045201E-2	4.2010661998726898E-2	4.8763327498408698E-2	5.5515992998090402E-2	6.2268658497772099E-2	7.4021323997453897E-2	0.10077398949713599	0.13752665499681699	0.16427932049649899	0.19103198599618099	0.22278465149586299	0	3.27124841610549	3.54994822493869	3.75542255939569	4.0993005256373598	4.4164840087295101	4.7123664118186097	4.9907377610037598	5.4413720327672497	6.3489838398640002	7.4169172840693696	8.1062770862214908	8.7414412083175606	9.44001380286835	slip (mm)


loc bond stress (n/mm2)




CH16 - 0 COAT 

CH16-1B	0	3.7234719127944002E-2	4.5419438255887998E-2	5.8604157383831901E-2	7.8138876511775895E-2	0.10467359563971999	0.122208314767664	0.146743033895608	0.171277753023552	0.20601247215149601	0.27694719127944001	0.33188191040738402	0.39681662953532798	0.441551348663272	0	3.8592599875076599	4.2623673354551697	4.8416591116612899	5.5906663828841001	6.4706598006608198	6.9916611693549298	7.6614106767776899	8.2771433000414305	9.0777193644989005	10.525154464984199	11.521838575633399	12.598676589790299	13.2898660439189	CH 16-1T	0	6.4617480903882904E-3	2.29234961807766E-2	3.9385244271164903E-2	7.5846992361553206E-2	0.14730874045194101	0.24877048854233	0.395232236632718	0.51169398472310601	0.59315573281349498	0.69461748090388298	0.78607922899427096	0.86254097708465904	0.90900272517504799	0	1.6076999832541301	3.0281014633447501	3.9691431957622698	5.5080665341498296	7.6761641580138598	9.9753794623027705	12.5734996978998	14.306557723269499	15.4033208473172	16.6687429748483	17.732221846054902	18.574616842181801	19.0683268817697	CH16-2B	0	8.0603954487587504E-3	2.1120790897517502E-2	4.4181186346276297E-2	7.2241581795034995E-2	9.9551977243793804E-2	0.12511237269255199	0.151472768141311	0.17703316359006999	0.19144355903882901	0.213703954487588	0.225264349936346	0.239674745385105	0.25773514083386401	0	1.7955941021020001	2.9065987612684001	4.2038642388296203	5.3755588284395097	6.3103716925009703	7.0742454775771701	7.7839005168697097	8.4150618200954401	8.7508527364784001	9.2456250083504408	9.4924043305444208	9.7913174881648093	10.1535243306719	CH 16-2T	0	6.2690463876511797E-3	1.75380927753024E-2	2.88071391629535E-2	4.0076185550604701E-2	5.6345231938255899E-2	7.2614278325907097E-2	9.3883324713558203E-2	0.12015237110120899	0.15142141748886101	0.20769046387651199	0.24395951026416299	0.28022855665181401	0.32649760303946501	0	1.5835461960613799	2.6486292889192602	3.3945332028397401	4.0038074654311098	4.7474301232669402	5.38940732644721	6.1280771768494597	6.93260040969359	7.7825809983285303	9.1146138453916308	9.8784515034323697	10.5873236779049	11.427993752876599	CH16-3B	0	2.4192829010184599E-2	4.8585658020369203E-2	6.0278487030553801E-2	7.3121316040738404E-2	8.5964145050922994E-2	0.103806974061108	0.11364980307129199	0.13584263208147701	0.15638546109166099	0.19252829010184599	0.22422111911203099	0.301913948122215	0.3669067771324	0	3.1108088343827598	4.4084309235994299	4.9103355091298502	5.4081906786184399	5.8639285483683397	6.4438179384929102	6.7423972909134404	7.3713670938700799	7.9091203326706703	8.7756091549668707	9.4703984945097304	10.989339345424099	12.1145660612735	CH16-3T	0	1.54877466581795E-3	1.80975493316359E-2	3.46463239974538E-2	4.1195098663271798E-2	6.7743873329089793E-2	0.127292647994908	0.210841422660726	0.27239019732654401	0.31893897199236199	0.39048774665817898	0.43703652132399701	0.50358529598981505	0.56513407065563304	0	0.78708949067255396	2.6905426465035598	3.7227046080748298	4.05931514732581	5.20553064841961	7.1356190479847701	9.18349438200352	10.438202859238601	11.2949364228819	12.497803753590899	13.221747559592799	14.192748796337	15.035079922044099	slip (mm)


loc bond stress (n/mm)




rh12 - 1 coat

RH12-11B	0	0.142154283895608	0.15349856779121601	0.169922851686824	0.183807135582432	0.19642141947803901	0.212845703373647	0.10861998726925499	0.252044271164863	0.26592855506047097	0.27854283895607901	0.31401712285168698	0.34949140674729501	0.43576569064290299	0.45193597453851098	0.49299825843411799	0.534060542329726	0.57512282622533395	0.61618511012094201	0	7.5406706305369902	7.83577865412789	8.2443399174663696	8.57454688207911	8.8638912330429598	9.2270407688196006	6.59150930422632	10.0408021823929	10.3136522155921	10.555431567796299	11.2074461471236	11.8235596458477	13.2025102256033	13.4452366961465	14.0427669415129	14.615889194020699	15.167370585903599	15.699491840450699	RH12-11T	0	6.7536070443454305E-2	8.0072140886908602E-2	8.2608211330362794E-2	8.5144281773817096E-2	8.7680352217271398E-2	9.0216422660725604E-2	9.7752493104179897E-2	0.105288563547634	0.117824633991088	0.125360704434543	0.132896774877997	0.14543284532145101	0.167968915764906	0.19550498620835999	0.218041056651814	0.23907712709526799	0.26011319753872297	0.28114926798217699	0	5.1975405892962199	5.6594042402679996	5.7483288469036902	5.8358986205662298	5.9221736623395804	6.0072097569745502	6.2530790209041802	6.4896398528002797	6.8651186148846302	7.08126272452993	7.2910019854063099	7.6271317104518701	8.1968022000022795	8.8431891579533595	9.3389733194139506	9.7791027624269997	10.200258771986601	10.6047021265508	RH12-12B	0	9.92704505269114E-2	0.14139090105382299	0.146681351580734	0.15724180210764599	0.17885225263455701	0.19557270316146799	0.20975315368837999	0.22266360421529099	0.25208405474220202	0.271374505269114	0.31473495579602501	0.35304540632293702	0.38246585684984802	0.44998630737675899	0.48740775790367102	0.53270320843058205	0.57799865895749303	0.623294109484405	0	6.3014427086790601	7.5203962941808502	7.6598002997658901	7.9307452892561203	8.4581854468806004	8.8447205306096208	9.1597631779075996	9.4374488971393298	10.0415945893509	10.4187236314073	11.2202487636598	11.883524836056599	12.3687648025152	13.4162037458703	13.962918862525401	14.5973039761537	15.2052446077989	15.7897955589603	RH 12-12T	0	0.112636855506047	0.14027371101209399	0.147910566518141	0.16054742202418801	0.17318427753023599	0.180821133036283	0.19345798854233001	0.211094844048377	0.238731699554424	0.26636855506047102	0.27900541056651801	0.296642266072565	0.30427912157861198	0.31691597708465902	0.330552832590707	0.34318968809675399	0.35582654360280103	0.36846339910884801	0	6.7122829352180098	7.4906264360758001	7.6918285607036596	8.0136738646937307	8.3230830232609208	8.5046136428713197	8.7967718747806494	9.1890117868762502	9.77203560276822	10.322181069143699	10.5641925496749	10.892975095401001	11.032300242082099	11.2590581681535	11.498744846124801	11.716478790093101	11.9302396221166	12.1402372152911	RH12-13B	0	6.0962691845250702E-2	7.23953836905014E-2	9.3988075535752197E-2	0.104150767381003	0.127363459226254	0.14352615107150399	0.17273884291675501	0.21465153476200599	0.25021422660725701	0.29212691845250699	0.34038961029775799	0.36960230214300899	0.42056499398825897	0.46207768583351	0.51344037767876105	0.563288069524012	0.60964576136926196	0.65600345321451303	0	4.9381248200202803	5.38127805230324	6.1314949412277002	6.4544796035312704	7.1376034977085601	7.5769690792956101	8.3123725353657001	9.2661002533321604	10.0042836146774	10.8097533450585	11.6685836380901	12.158985190269901	12.9701965133649	13.5952592595141	14.3309508083555	15.0105039159118	15.615963132247201	16.1988080205244	RH12-13 T	0	3.7216033665747203E-2	5.4432067331494402E-2	7.1648100997241698E-2	7.8864134662988902E-2	9.1080168328736097E-2	0.113296201994483	0.13551223566023099	0.162728269325978	0.18994430299172499	0.22716033665747201	0.25437637032321903	0.31659240398896699	0.378808437654714	0.50102447132046102	0.54624050498620802	0.61645653865195604	0.68667257231770296	0.75688860598344998	0	3.8582915216840301	4.6661361888180899	5.3534325809611802	5.6165517771311899	6.03589822077	6.7319002367677196	7.3623973177282602	8.0679184261115999	8.7165200164222707	9.5322680754891103	10.087147670639499	11.2533089176289	12.3094831354483	14.1566164223018	14.781617029083201	15.702949259956901	16.573141794092098	17.3998690337997	slip (mm)


loc bond stress (n/mm2)




rh12 - 2 coats

RH12-21B	0	1.06736897941863E-2	2.13473795883726E-2	2.94810693825589E-2	4.2694759176745201E-2	5.3368448970931501E-2	6.15021387651178E-2	6.8365828559304107E-2	7.9039518353490407E-2	8.9713208147676596E-2	9.6576897941862902E-2	0.111060587736049	0.12808427753023499	0.15780796732442201	0.187531657118608	0.20836534691279399	0.24697903670698099	0.289402726501167	0.33182641629535298	0	2.0662710174791998	2.9221484964575399	3.4340104474249298	4.1325420349583899	4.6203224550211397	4.9599249496385598	5.2293719913314298	5.6227935531545299	5.9904326437303901	6.2153647661859104	6.6651507930743499	7.1577727689620199	7.9450101906648696	8.6609850968260709	9.1294106471950194	9.9393970985564408	10.759232807243601	11.5208752496562	RH 12-21T	0	1.21762500884079E-2	1.93525001768159E-2	3.65287502652238E-2	4.3705000353631798E-2	5.0881250442039699E-2	5.8057500530447698E-2	6.5233750618855599E-2	7.2410000707263597E-2	7.9586250795671595E-2	8.6762500884079496E-2	9.5438750972487399E-2	0.106115001060895	0.118291251149303	0.125467501237711	0.132643751326119	0.139820001414527	0.16199625150293501	0.17917250159134299	0	2.20692093998928	2.7822652768430198	3.8224991963491002	4.1811481845843197	4.5113745329794899	4.8190248196268	5.1081797391577997	5.3818212793538098	5.6422070431940599	5.8910950046346899	6.1786325662718404	6.5150595104233799	6.8786990383154096	7.0842784032733004	7.2840579713815901	7.47850256173058	8.0497515863021594	8.4657545816387305	RH12-22B	0	2.6690373435179299E-2	3.4360746870358602E-2	4.5781120305537902E-2	5.3421493740717203E-2	6.1061867175896498E-2	6.6162240611075798E-2	7.7612614046254996E-2	8.7792987481434298E-2	0.104323360916614	0.113233734351793	0.13224410778697199	0.14756448122215099	0.16044485465733099	0.17697522809251001	0.19080560152768899	0.20098597496286899	0.230216348398048	0.25944672183322698	0	3.26743773836193	3.7073304071991502	4.2793046306865303	4.6226180348680002	4.9421399080113604	5.1444043624534697	5.5718081103446098	5.9259762902473501	6.4598254130158503	6.73004411135003	7.2730765921162197	7.6828245124342498	8.0111136468616095	8.41368475978296	8.7362601043624899	8.9662918748581593	9.5961731622151998	10.187182570921699	RH 12-22T	0	2.7349529669707901E-2	3.4699059339415798E-2	4.2048589009123699E-2	4.93981186788316E-2	5.6747648348539501E-2	6.4097178018247394E-2	7.5446707687955306E-2	8.4796237357663201E-2	9.6145767027371098E-2	0.108495296697079	0.115844826366787	0.12319435603649501	0.13354388570620301	0.13989341537591099	0.152242945045618	0.16259247471532601	0.17494200438503399	0.187291534054742	0	3.3075386419334798	3.72553670439124	4.1011505219449704	4.4451375087316096	4.7643529822438397	5.0634840976642703	5.4935128174222099	5.8239587003227697	6.2014761799871803	6.5877248484458999	6.8071969669398298	7.0198107107384304	7.3087313729867702	7.4804656372691296	7.8036643968232902	8.0645514373789293	8.3652137900960906	8.6554383841546105	RH12-23B	0	4.1256559869863501E-3	1.2061311973972699E-2	1.36469679609591E-2	2.0312623947945401E-2	2.4438279934931698E-2	3.11039359219181E-2	4.1579591908904499E-2	5.5865247895890799E-2	6.2530903882877104E-2	7.3006559869863499E-2	8.3482215856849798E-2	0.10030787184383599	0.11513352783082299	0.12506918381780899	0.138084839804795	0.15075049579178201	0.197136151778768	0.239361807765754	0	1.28462539084145	2.19648009087018	2.3364047561121799	2.8504472594977401	3.12654953166789	3.5272615963048799	4.0782148991392999	4.7271660811057101	5.0012360025448599	5.4039452206647498	5.7786578322946198	6.3342836009713404	6.7862663617285897	7.07302435504951	7.43195370827336	7.7653202327214199	8.8800034184400598	9.7849232550031608	RH 12-23T	0	4.23654431006436E-2	4.9730886201287197E-2	5.2096329301930797E-2	5.94617724025744E-2	6.6827215503218004E-2	8.9192658603861705E-2	0.106558101704505	0.118923544805149	0.136288987905792	0.153654431006436	0.16601987410708	0.17338531720772299	0.18075076030836701	0.19311620340901101	0.200481646509654	0.20784708961029799	0.21521253271094101	0.217577975811585	0	4.11657348291725	4.4600845822153303	4.5649240651704499	4.8769569365568302	5.1701920855309798	5.9730279960456096	6.5286476916588301	6.8970586427882097	7.3834676922376401	7.8397558892209398	8.1491072911596802	8.32791251653674	8.5029585511953893	8.7889977451131607	8.9550353770301605	9.1180500022822404	9.2782009616291692	9.3290508801610699	slip (mm)


loc bond stress (nlmm2)




rh12 - 3 coats

RH12-31B	0	2.9145105735907801E-2	3.52502114718155E-2	4.6085317207723298E-2	5.6420422943631102E-2	6.3025528679538895E-2	8.21706344154466E-2	0.112665740151354	0.136810845887262	0.15095595162316999	0.17010105735907799	0.18924616309498499	0.200581268830893	0.22618637456680099	0.24033148030270901	0.254476586038617	0.27608169177452402	0.30141679751043199	0.32556190324633999	0	3.4143875430834001	3.7550079345756702	4.2934982104444099	4.7505967180399997	5.02097714312817	5.7330841408598401	6.7131435304588702	7.3975900369583103	7.77061005644138	8.2486618880659108	8.7004864943285902	8.9572600460384795	9.5118110697553497	9.8047229497361901	10.089134473057999	10.5086952905587	10.980287746875	11.4116064293567	RH 12-31T	0	2.74812575146757E-2	3.4962515029351403E-2	4.2443772544027203E-2	4.9925030058702899E-2	5.7406287573378602E-2	6.9887545088054295E-2	7.7368802602730005E-2	9.4850060117405793E-2	0.117331317632081	0.12981257514675701	0.14729383266143301	0.164775090176109	0.182256347690784	0.19973760520545999	0.222218862720136	0.23970012023481199	0.26218137774948702	0.28466263526416302	0	3.3154943833266102	3.73965319404628	4.1203772906872098	4.4687819395760604	4.7919218513401702	5.2872505175395004	5.5630496169899502	6.15954738978136	6.8507318625700604	7.2059024458219598	7.6757757304765697	8.11849961941512	8.5382983712396605	8.9384026583156402	9.4280191497500905	9.79183578773279	10.240730008148599	10.670756960294099	RH12-32B	0	3.5495105735907799E-2	4.0830211471815502E-2	4.3435317207723298E-2	4.6540422943631102E-2	5.4375528679538897E-2	5.7210634415446597E-2	6.1315740151354402E-2	7.1920845887262205E-2	8.5305951623170007E-2	9.5451057359077704E-2	0.103096163094985	0.117201268830893	0.14563637456680101	0.164781480302709	0.17638658603861701	0.189221691774524	0.20086679751043199	0.21501190324634001	0	3.7680289667627398	4.0412973892954502	4.1682282666727	4.3146458924751201	4.6637121986477199	4.7837489238230999	4.9524030591766	5.3636124351881396	5.8414365227457496	6.1790309065120503	6.4217182465438496	6.8469341702952899	7.63246682447559	8.1186570392573891	8.3996806138951907	8.6999239485072408	8.9636331364114206	9.2738752039552494	RH 12-32T	0	1.73389207157508E-2	1.9677841431501499E-2	3.7016762147252302E-2	3.9355682863002998E-2	5.1694603578753801E-2	6.4033524294504596E-2	7.1372445010255303E-2	8.8711365726006103E-2	0.11605028644175699	0.12838920715750801	0.135728127873258	0.14306704858900901	0.15540596930476	0.16774489002051099	0.18008381073626101	0.21242273145201199	0.41976165216776301	0.54210057288351399	0	2.6335467123824299	2.80555459269653	3.84794813620206	3.9676533549695598	4.5472894598322604	5.0609692468737499	5.3431243672688504	5.9568906562402502	6.8132308471607503	7.1662879416754599	7.3682597096806601	7.5648410053089403	7.8843127615477	8.1913342019602808	8.4872565823418196	9.2178681147434993	12.9578030879893	14.725495888200401	RH12-33B	0	2.91353808614471E-2	3.8270761722894099E-2	4.1096142584341203E-2	5.01915234457882E-2	5.6786904307235299E-2	6.6112285168682394E-2	8.5297666030129393E-2	9.9433046891576504E-2	0.108568427753024	0.11770380861447099	0.136839189475918	0.15232457033736499	0.18280995119881199	0.19829533206025901	0.23458071292170601	0.26356609378315299	0.29055147464460002	0.30603685550604698	0	3.41381785462828	3.91258286674642	4.0544367097953904	4.48069295738006	4.7660006003875104	5.1424618683538101	5.8411528324511197	6.3066012048194899	6.58994469636957	6.8615977327287396	7.3983562897691701	7.80575608989583	8.5512560761285101	8.9060728059062892	9.6867066213797504	10.267737701814401	10.780565377466999	11.0641195855079	RH 12-33T	0	2.7356602305679299E-2	3.9713204611358702E-2	5.2069806917037997E-2	5.9426409222717302E-2	6.6783011528396594E-2	7.4139613834075996E-2	8.6496216139755305E-2	0.10385281844543499	0.121209420751114	0.138566023056793	0.16592262536247299	0.18327922766815199	0.195635829973831	0.21299243227951101	0.22534903458519001	0.247705636890869	0.31506223919654902	0.34241884150222801	0	3.3079662819127602	3.9856344343835	4.5637619095232402	4.8755065059013996	5.1684818478310097	5.4457180916413899	5.8820478114260597	6.4452406765127002	6.9630286729587398	7.4448914849524401	8.1467202078498495	8.5622246564348394	8.8461478616136908	9.2302206318053006	9.4941884241927692	9.9540069698763904	11.2260810472141	11.7033130608769	slip (mm)


loc bond stress (n/mm2)




ch12 - 0 COAT

CH12-1B	0	1.52254798783507E-2	2.1180959756701302E-2	3.9406439635051999E-2	5.84419195134026E-2	7.2477399391753294E-2	9.2862879270104004E-2	0.111898359148455	0.12728383902680501	0.147669318905156	0.16305479878350701	0.177090278661857	0.18612575854020799	0.202511238418559	0.21304671829690899	0.22458219817526001	0.24361767805361101	0.26265315793196098	0.31573863781031197	0	2.4678314268483299	2.9107359726846598	3.9702110591278101	4.83495272007504	5.3843253761916499	6.0946822483244798	6.6902424215705203	7.1353721424129004	7.6855531721576398	8.0760088851735805	8.4164191592828193	8.6284589247491397	9.0002497391696501	9.2313968238161905	9.4780208519555398	9.8715283123457809	10.249939666787499	11.238125071564401	CH 12-1T	0	2.85667966263526E-2	3.7133593252705301E-2	4.5700389879057897E-2	5.4267186505410597E-2	6.2833983131763194E-2	7.1400779758115804E-2	7.9967576384468497E-2	8.8534373010821094E-2	9.7101169637173801E-2	0.10566796626352599	0.11423476288987899	0.12280155951623201	0.13136835614258399	0.139935152768937	0.14850194939528999	0.157068746021642	0.16563554264799499	0.174202339274348	0	3.3803429782406802	3.8540157370049899	4.2755299030205798	4.6590637044543897	5.0133415256398903	5.34418486798935	5.6557077853958697	5.9509452362064703	6.2322121156832804	6.5013219044599397	6.7597267071939804	7.0086106901790997	7.2489545768361499	7.4815814576581898	7.7071901337722197	7.9263799056477797	8.1396693458148501	8.3475107493035896	CH12-2B	0	3.0258172430865E-2	3.6666344861730003E-2	4.3074517292594899E-2	6.3332689723459901E-2	7.8590862154324898E-2	0.10249903458519	0.141407207016055	0.17166537944692001	0.20252355187778501	0.22793172430865	0.24553989673951501	0.25829806917038001	0.27105624160124497	0.29266441403211002	0.326972586462975	0.35223075889383998	0.38748893132470502	0.43544710375557	0	3.4789752761906798	3.8296916252737598	4.1508802580944204	5.0331973823191101	5.6068123619156296	6.4030940828693099	7.5208299280346704	8.2865041953026193	9.0005233598449106	9.5484391249805807	9.9103964953883601	10.164606616497901	10.412612383090901	10.8196934158433	11.4363033618906	11.869806382478901	12.449721785240101	13.197683186916899	CH 12-2T	0	8.6185152768936991E-3	1.2237030553787401E-2	2.5855545830681101E-2	3.4474061107574797E-2	4.3092576384468499E-2	6.1711091661362197E-2	7.0329606938255906E-2	8.8948122215149597E-2	0.10256663749204301	0.11318515276893699	0.12980366804583099	0.13842218332272399	0.14704069859961799	0.15765921387651199	0.174277729153405	0.19989624443029899	0.22951475970719301	0.315133274984087	0	1.85671917929381	2.21242225208367	3.21593195392447	3.7134383585876201	4.1517503000285796	4.9683434527561499	5.3039459627057299	5.9648343552909999	6.4052053048139896	6.7286002338952198	7.2056552247753496	7.4410263626121997	7.6691772335660104	7.9412647324342904	8.3493168380031104	8.9419515639551292	9.5815397448884596	11.227346525053701	CH12-3B	0	2.5595909187354101E-2	3.2461818374708303E-2	4.5597727562062401E-2	6.6273636749416498E-2	8.0679545936770597E-2	9.5085455124124807E-2	0.109491364311479	0.123897273498833	0.13576318268618701	0.14135909187354101	0.15076500106089499	0.17017091024825001	0.184576819435604	0.19398272862295801	0.21838863781031201	0.22779454699766599	0.24220045618502001	0.26660636537237398	0	3.1997443139947399	3.6034327175463301	4.2707248828301898	5.1487333102197699	5.6808290217809096	6.1671859100930204	6.6178958683702103	7.0398089036232498	7.3692111568657603	7.5195503023396597	7.7656938147443197	8.2503553923028008	8.5924808858816508	8.8086940830740108	9.3464140248613408	9.5455653996537304	9.8427731089367292	10.3267877943216	CH 12-3T	0	3.8596137014640403E-2	5.21922740292807E-2	6.5788411043921094E-2	8.5384548058561396E-2	0.10798068507320201	0.12657682208784199	0.14517295910248201	0.16376909611712301	0.18736523313176301	0.200961370146404	0.21455750716104399	0.22315364417568401	0.236749781190325	0.24534591820496501	0.26394205521960501	0.27253819223424602	0.28113432924888598	0.294730466263526	0	3.92917991518028	4.56912569445318	5.1298503309130199	5.84412690001035	6.5720829292759797	7.1155273054874097	7.6203138807396202	8.0936789191843506	8.6571411708892292	8.9657430288047806	9.2640705342963301	9.4478281986006607	9.7313880035753293	9.9064810746291698	10.2750582522846	10.441038113794001	10.604420384894	10.857816838822201	slip (mm)


loc bond stress (n/mm2)




cm16

CM16-1B	0	1.46442188038095E-2	2.0788437607619101E-2	2.7822656411428601E-2	4.1236875215238097E-2	4.99210940190477E-2	6.5645312822857196E-2	7.15595316266667E-2	8.3743750430476299E-2	9.5927969234285801E-2	0.11184218803809499	0.12156640684190501	0.131290625645714	0.138514844449524	0.150739063253333	0	2.4202660022245102	2.8836392012607299	3.3360249646205302	4.0613729311767504	4.4686057789448199	5.1242682530428603	5.3501226762259098	5.7877024951348801	6.1944481347182396	6.68856301571856	6.9732748932450601	7.2468096606910901	7.4435164928822202	7.7650257759606598	CM 16-1T	0	1.8205888385730999E-2	2.6411776771461899E-2	3.4617665157192903E-2	4.2823553542923901E-2	5.1029441928654898E-2	6.4235330314385802E-2	7.7441218700116804E-2	9.5647107085847796E-2	0.10885299547157901	0.11705888385731	0.130264772243041	0.138470660628772	0.151676549014503	0.159882437400234	0	2.6985839535379301	3.25034009121888	3.7211646110965302	4.1387705199937797	4.5179394386669198	5.06893796822908	5.5656524756803396	6.1853732978971498	6.5985754666163698	6.8427738193603798	7.2184422763651899	7.4423292221930497	7.7891347148319996	7.9970603949259704	CM16-2B	0	2.0973099451942201E-2	4.0596198903884398E-2	4.6219298355826603E-2	5.8692397807768797E-2	6.5815497259711003E-2	7.2898596711653205E-2	8.3711696163595403E-2	9.3604795615537598E-2	9.8957895067479804E-2	0.106270994519422	0.110854093971364	0.12547719342330599	0.141290292875249	0.174643392327191	0	2.8964184402079902	4.0296996862736298	4.2997347990696602	4.84530278962084	5.1309062458677204	5.3999480261074098	5.7865947210287798	6.1189801639010897	6.2915147641082401	6.5198464558430196	6.6589516884075399	7.08455202319261	7.5177202096180302	8.3580713643086497	CM 16-2T	0	3.3282182028457202E-2	4.4564364056914503E-2	5.9846546085371703E-2	7.1128728113828907E-2	8.6410910142286093E-2	9.9693092170743403E-2	0.108975274199201	0.121257456227658	0.129539638256115	0.13682182028457199	0.14710400231303	0.15638618434148699	0.16966836636994401	0.185950548398401	0	3.6486809687040198	4.2220546683772104	4.8927107449908203	5.3339939300238797	5.87914654154108	6.3148425846015597	6.6022806422993101	6.9644082656793698	7.1983230896123303	7.3978867329683302	7.67082791654276	7.9091386216575197	8.2381640277417105	8.6243967533596493	CM16-3B	0	2.0757429645983899E-2	2.9054859291967699E-2	3.6082288937951602E-2	4.0569718583935502E-2	5.2637148229919398E-2	6.2164577875903203E-2	7.3542007521887096E-2	8.2569437167871004E-2	8.9556866813854899E-2	9.7774296459838705E-2	0.106151726105823	0.122229155751806	0.14560658539779001	0.16148401504377399	0	2.8814877855707701	3.4090971996684298	3.79906772447934	4.0283852141489902	4.58855743038787	4.9865650652890601	5.4237259341484796	5.7469796299576696	5.9852106667636997	6.2537763458517999	6.5161868022892797	6.9922573108204897	7.63168619370032	8.0370147453833702	CM 16-3T	0	3.33183344673939E-3	1.1663666893478799E-2	3.49955003402182E-2	4.8327333786957603E-2	7.7659167233696993E-2	9.9991000680436398E-2	0.123322834127176	0.13665466757391501	0.144986501020655	0.15531833446739399	0.16665016791413301	0.175982001360873	0.193313834807612	0.20664566825435099	0	1.15444072117011	2.1599691565833798	3.7414168621108299	4.3966957496264198	5.5734788860709603	6.3242707304617003	7.0234702000414497	7.3933664206209899	7.6154185970478201	7.8820894302816402	8.1645616640241805	8.3900417486654408	8.7934938405075904	9.0916592161024496	slip (mm)


loc bond stress (n/mm2)




cm12

CM12-1B	0	1.9998370334766601E-2	3.3646740669533201E-2	4.1755111004299898E-2	5.9593481339066501E-2	7.3241851673833097E-2	9.1890222008599795E-2	0.105538592343366	0.13918696267813299	0.1778353330129	0	2.8283118876649098	3.6686095823640499	4.0868134777256397	4.8823552242362096	5.4126463647215397	6.0626800017351998	6.4973407589064101	7.4615537973838402	8.4341053589079493	CM 12-1T	0	3.6995933956013999E-2	4.8991867912028003E-2	5.5987801868041899E-2	7.2983735824055901E-2	9.49796697800699E-2	0.11197560373608401	0.13397153769209799	0.155967471648112	0.16796340560412601	0	3.8468654229652501	4.4268213387046904	4.7323483332502896	5.4031004367513296	6.1637543682424596	6.6925511947562697	7.3204245147968798	7.8985434517539197	8.1966677523033908	CM12-2B	0	4.7899317995817002E-2	5.67486359916341E-2	6.3097953987451105E-2	7.4797271983268201E-2	8.86465899790852E-2	9.8495907974902194E-2	0.10734522597071899	0.116194543966536	0.12504386196235301	0	4.3771825639704396	4.7643944417579096	5.0238612236984102	5.4698179853910398	5.9547154417011496	6.2768115464749199	6.55271626032195	6.8174641610069697	7.0723083066945902	CM 12-2T	0	1.7052767637927201E-2	2.41055352758545E-2	3.3158302913781697E-2	5.32110705517089E-2	6.5263838189636103E-2	7.7316605827563403E-2	9.4369373465490597E-2	0.10642214110341799	0.12347490874134499	0	2.6117249195064298	3.1051914772428701	3.6418842877709201	4.6135049821890899	5.1093576187084899	5.5611727478136599	6.14391970863847	6.5244813158876598	7.0277993352498296	CM12-3B	0	4.56956650515076E-2	5.1341330103015101E-2	5.6486995154522698E-2	6.7632660206030204E-2	7.9778325257537794E-2	9.2273990309045303E-2	0.102419655360553	0.11356532041205999	0.122710985463568	0	4.2753088801398897	4.5317250624024004	4.7533985801538998	5.2012560100818002	5.6490114270565197	6.0753268326583196	6.4006142005452196	6.7398908125298398	7.0060255627158003	CM 12-3T	0	6.7192822068356306E-2	7.43856441367126E-2	8.1578466205068895E-2	8.8771288273425203E-2	0.100964110341782	0.11115693241013801	0.125349754478494	0.13754257654685001	0.15473539861520699	0	5.1843156566072004	5.4547463419195799	5.7123888594901802	5.9589021899482502	6.3549700342891198	6.6680411639442596	7.0809534521417099	7.4173466023059902	7.8672841213523403	slip (mm)


loc bond stress (n/mm2)




CH16 

CH16-1B	0	3.7234719127944002E-2	4.5419438255887998E-2	5.8604157383831901E-2	7.8138876511775895E-2	0.10467359563971999	0.122208314767664	0.146743033895608	0.171277753023552	0.20601247215149601	0.27694719127944001	0.33188191040738402	0.39681662953532798	0.441551348663272	0	3.8592599875076599	4.2623673354551697	4.8416591116612899	5.5906663828841001	6.4706598006608198	6.9916611693549298	7.6614106767776899	8.2771433000414305	9.0777193644989005	10.525154464984199	11.521838575633399	12.598676589790299	13.2898660439189	CH 16-1T	0	6.4617480903882904E-3	2.29234961807766E-2	3.9385244271164903E-2	7.5846992361553206E-2	0.14730874045194101	0.24877048854233	0.395232236632718	0.51169398472310601	0.59315573281349498	0.69461748090388298	0.78607922899427096	0.86254097708465904	0.90900272517504799	0	1.6076999832541301	3.0281014633447501	3.9691431957622698	5.5080665341498296	7.6761641580138598	9.9753794623027705	12.5734996978998	14.306557723269499	15.4033208473172	16.6687429748483	17.732221846054902	18.574616842181801	19.0683268817697	CH16-2B	0	8.0603954487587504E-3	2.1120790897517502E-2	4.4181186346276297E-2	7.2241581795034995E-2	9.9551977243793804E-2	0.12511237269255199	0.151472768141311	0.17703316359006999	0.19144355903882901	0.213703954487588	0.225264349936346	0.239674745385105	0.25773514083386401	0	1.7955941021020001	2.9065987612684001	4.2038642388296203	5.3755588284395097	6.3103716925009703	7.0742454775771701	7.7839005168697097	8.4150618200954401	8.7508527364784001	9.2456250083504408	9.4924043305444208	9.7913174881648093	10.1535243306719	CH 16-2T	0	6.2690463876511797E-3	1.75380927753024E-2	2.88071391629535E-2	4.0076185550604701E-2	5.6345231938255899E-2	7.2614278325907097E-2	9.3883324713558203E-2	0.12015237110120899	0.15142141748886101	0.20769046387651199	0.24395951026416299	0.28022855665181401	0.32649760303946501	0	1.5835461960613799	2.6486292889192602	3.3945332028397401	4.0038074654311098	4.7474301232669402	5.38940732644721	6.1280771768494597	6.93260040969359	7.7825809983285303	9.1146138453916308	9.8784515034323697	10.5873236779049	11.427993752876599	CH16-3B	0	2.4192829010184599E-2	4.8585658020369203E-2	6.0278487030553801E-2	7.3121316040738404E-2	8.5964145050922994E-2	0.103806974061108	0.11364980307129199	0.13584263208147701	0.15638546109166099	0.19252829010184599	0.22422111911203099	0.301913948122215	0.3669067771324	0	3.1108088343827598	4.4084309235994299	4.9103355091298502	5.4081906786184399	5.8639285483683397	6.4438179384929102	6.7423972909134404	7.3713670938700799	7.9091203326706703	8.7756091549668707	9.4703984945097304	10.989339345424099	12.1145660612735	CH16-3T	0	1.54877466581795E-3	1.80975493316359E-2	3.46463239974538E-2	4.1195098663271798E-2	6.7743873329089793E-2	0.127292647994908	0.210841422660726	0.27239019732654401	0.31893897199236199	0.39048774665817898	0.43703652132399701	0.50358529598981505	0.56513407065563304	0	0.78708949067255396	2.6905426465035598	3.7227046080748298	4.05931514732581	5.20553064841961	7.1356190479847701	9.18349438200352	10.438202859238601	11.2949364228819	12.497803753590899	13.221747559592799	14.192748796337	15.035079922044099	slip (mm)


loc bond stress (n/mm)




ch12

CH12-1B	0	1.52254798783507E-2	2.1180959756701302E-2	3.9406439635051999E-2	5.84419195134026E-2	7.2477399391753294E-2	9.2862879270104004E-2	0.111898359148455	0.12728383902680501	0.147669318905156	0.16305479878350701	0.177090278661857	0.18612575854020799	0.202511238418559	0.21304671829690899	0.22458219817526001	0.24361767805361101	0.26265315793196098	0.31573863781031197	0	2.4678314268483299	2.9107359726846598	3.9702110591278101	4.83495272007504	5.3843253761916499	6.0946822483244798	6.6902424215705203	7.1353721424129004	7.6855531721576398	8.0760088851735805	8.4164191592828193	8.6284589247491397	9.0002497391696501	9.2313968238161905	9.4780208519555398	9.8715283123457809	10.249939666787499	11.238125071564401	CH 12-1T	0	2.85667966263526E-2	3.7133593252705301E-2	4.5700389879057897E-2	5.4267186505410597E-2	6.2833983131763194E-2	7.1400779758115804E-2	7.9967576384468497E-2	8.8534373010821094E-2	9.7101169637173801E-2	0.10566796626352599	0.11423476288987899	0.12280155951623201	0.13136835614258399	0.139935152768937	0.14850194939528999	0.157068746021642	0.16563554264799499	0.174202339274348	0	3.3803429782406802	3.8540157370049899	4.2755299030205798	4.6590637044543897	5.0133415256398903	5.34418486798935	5.6557077853958697	5.9509452362064703	6.2322121156832804	6.5013219044599397	6.7597267071939804	7.0086106901790997	7.2489545768361499	7.4815814576581898	7.7071901337722197	7.9263799056477797	8.1396693458148501	8.3475107493035896	CH12-2B	0	3.0258172430865E-2	3.6666344861730003E-2	4.3074517292594899E-2	6.3332689723459901E-2	7.8590862154324898E-2	0.10249903458519	0.141407207016055	0.17166537944692001	0.20252355187778501	0.22793172430865	0.24553989673951501	0.25829806917038001	0.27105624160124497	0.29266441403211002	0.326972586462975	0.35223075889383998	0.38748893132470502	0.43544710375557	0	3.4789752761906798	3.8296916252737598	4.1508802580944204	5.0331973823191101	5.6068123619156296	6.4030940828693099	7.5208299280346704	8.2865041953026193	9.0005233598449106	9.5484391249805807	9.9103964953883601	10.164606616497901	10.412612383090901	10.8196934158433	11.4363033618906	11.869806382478901	12.449721785240101	13.197683186916899	CH 12-2T	0	8.6185152768936991E-3	1.2237030553787401E-2	2.5855545830681101E-2	3.4474061107574797E-2	4.3092576384468499E-2	6.1711091661362197E-2	7.0329606938255906E-2	8.8948122215149597E-2	0.10256663749204301	0.11318515276893699	0.12980366804583099	0.13842218332272399	0.14704069859961799	0.15765921387651199	0.174277729153405	0.19989624443029899	0.22951475970719301	0.315133274984087	0	1.85671917929381	2.21242225208367	3.21593195392447	3.7134383585876201	4.1517503000285796	4.9683434527561499	5.3039459627057299	5.9648343552909999	6.4052053048139896	6.7286002338952198	7.2056552247753496	7.4410263626121997	7.6691772335660104	7.9412647324342904	8.3493168380031104	8.9419515639551292	9.5815397448884596	11.227346525053701	CH12-3B	0	2.5595909187354101E-2	3.2461818374708303E-2	4.5597727562062401E-2	6.6273636749416498E-2	8.0679545936770597E-2	9.5085455124124807E-2	0.109491364311479	0.123897273498833	0.13576318268618701	0.14135909187354101	0.15076500106089499	0.17017091024825001	0.184576819435604	0.19398272862295801	0.21838863781031201	0.22779454699766599	0.24220045618502001	0.26660636537237398	0	3.1997443139947399	3.6034327175463301	4.2707248828301898	5.1487333102197699	5.6808290217809096	6.1671859100930204	6.6178958683702103	7.0398089036232498	7.3692111568657603	7.5195503023396597	7.7656938147443197	8.2503553923028008	8.5924808858816508	8.8086940830740108	9.3464140248613408	9.5455653996537304	9.8427731089367292	10.3267877943216	CH 12-3T	0	3.8596137014640403E-2	5.21922740292807E-2	6.5788411043921094E-2	8.5384548058561396E-2	0.10798068507320201	0.12657682208784199	0.14517295910248201	0.16376909611712301	0.18736523313176301	0.200961370146404	0.21455750716104399	0.22315364417568401	0.236749781190325	0.24534591820496501	0.26394205521960501	0.27253819223424602	0.28113432924888598	0.294730466263526	0	3.92917991518028	4.56912569445318	5.1298503309130199	5.84412690001035	6.5720829292759797	7.1155273054874097	7.6203138807396202	8.0936789191843506	8.6571411708892292	8.9657430288047806	9.2640705342963301	9.4478281986006607	9.7313880035753293	9.9064810746291698	10.2750582522846	10.441038113794001	10.604420384894	10.857816838822201	slip (mm)


loc bond stress (n/mm2)
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Original Research Article  

Bond characteristics of coated reinforcing steel bars with reference to deformation of 

concrete beams 

 

Abstract 

A major cause of reinforced concrete deterioration especially in coastal and moist prone areas is 

corrosion. It has become a threat to reinforced concrete structural integrity throughout the service 

life of the structural member, and it calls for endless remedial activities with its accompanying 

economic and safety implications. Expensive remedial measures- galvanization, epoxy coating and 

fiber-reinforce polymers - are used to prevent corrosion as approved by previous studies. The 

present study explored the use of cost effective oil paint brands (mat, red-oxide and gloss Leyland 

paints in Ghana) to variably coat reinforcing steel bars to ascertain their bond strength in concrete 

while preventing corrosion. There were zero, one, two and three coats averaging 72 µm, 129 µm 

and 220 µm film thickness of 1-coat, 2-coat and 3-coat respectively for exploration. Double pull-

out test was conducted on 120 concrete prisms (size 150 x 150 x 200 mm), centrally reinforced 

with coated rebars. Loading rate of 0.5kN/s was adopted and data was processed and analyzed by 

one-way ANOVA. The results indicated that no significant difference exist between paint coated 

and uncoated reinforcing steel bars on local bond and slip quality for all the selected paint brands 

used in this study. Though facially, one-coat of paint showed better bonding (18%) quality over 

zero-coat, two-coat and three-coat were at par with zero-coat, indicating decreasing bond with 

increasing coat. But reinforcing bar type and size were not affected by the coating. The implication 

is that the selected oil paint brands would not adversely affect local bond strength, and hence 

cracking and deflections in concrete when they are used to coat reinforcing bar to prevent 

corrosion, and therefore recommended for application to reduce maintenance cost.  

Keywords: Corrosion, paint coating, local bond strength, slip, number of coating number/type, 

rebar type/size. 

 

 

