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Introduction
A number of factors are known to influence wound healing.  Well-known negative effectors include: Diabetes, exogenous steroids, malnutrition, vitamin deficiency, infection, immunocompromise, hypoxia and smoking (Reiber, et. al., 1998). These negative effectors impede wound healing through common mechanisms, namely reducing the supply of cytokine - rich cells, nutrients and building blocks needed for the intense synthetic environment.  Factors that enhance wound healing are less well-studied, but include approaches to modulate cytokine activity, vascular ingrowth, or oxygen content at the wound site.  Recently, it has been suggested that electromagnetic radiation at selected frequencies may act as a positive modulator of wound healing.  Infrared radiation (IR) has been shown to enhance wound healing through local increases in nitric oxide which stimulate angiogenesis (Horwitz, et. al., 1999; Webb, et. al., 1998).  Additionally, microwave frequency radiation has demonstrated significant improvements in wound healing by reducing the number of microorganisms at the wound site (Korpan, et. al., 1995; Korpan, et. al., 1994).  However, data evaluating combination wavelengths are lacking.  A device developed and apparently widely utilized in China is purported to emit a unique combination of electromagnetic radiation (EMR) in the infrared and microwave range that mimics the body’s natural emission or biofrequency spectrum (BFS).  The literature and experimental data available on this new device lack appropriate controls, and many of the claims set forth by the manufacturer extend beyond the scope of available data. The purpose of this study is to evaluate, as unambiguously as possible, any potential effect of this new modality on wound healing.  Tensile strength and flap survival are two aspects of wound healing relevant to clinical and functional outcomes.  Furthermore, these aspects of wound healing have well-documented animal models which can be utilized to evaluate the influence of BFS electromagnetic radiation. 

Rationale for the Project Design
Tensile Strength

During the first four weeks of wound healing, tensile strength increases in a linear fashion.  By the third month tensile strength reaches a plateau of about 75% of unwounded skin. If an effector alters the “rate” at which tensile strength accumulates, then isolated measurements during the mid to latter phases of linear growth will best demonstrate this deviation from controls.  Because of the time constraints inherent with this initial project, tensile strength in a standardized 3 cm wound was analyzed after 19 days of wound healing/treatment. 

Flap Necrosis

The survivability of a MacFarlane flap provides an additional model to assess wound healing in general and angiogenesis in particular.  In previous experiments, the flap usually undergoes about 30%-40% perimeter necrosis, particularly at the distal end of the flap opposite the vascularized base.  Negative effectors, e.g., smoking, have been shown to increase the flap necrosis, and positive effectors, e.g., vasodilators, have been shown to decrease the flap necrosis (Davies, et. al., 1998).  Similar to other experiments with MacFarlane flaps, the flap necrosis was measured after 15 days of treatment. 

Treatment Parameters

In the experiments forwarded by the manufacturer which suggest enhanced wound healing, exposure of the wounds to the EMR device twice daily was the most standard treatment method.  The distance from the wound and the duration of exposure varied and did not appear to have been methodically optimized in any one study. A wound to device distance of 30-40 cm, however, was the most common and an exposure time of 30 minutes appeared to be a rough average of the treatment reporting enhanced wound healing.  Thus, after some preliminary comparisons between BFS and IR in temperature generated at various distances and settings, we chose 40 cm as the distance from device to wound (rat back) at the low continuous setting for the BFS device and adjusted the IR lamps to approximate the same heat generated at level of the wound (maintaining a temperature between 30 and 31oC throughout the treatment period).  This parameter was monitored and recorded for every treatment.  We followed the manufacturers recommended twice daily protocol and exposed the rats to 30 minutes of EMR at each session.  To accomplish treatment in a timely and consistent fashion, 6 rats from the same treatment group were placed together in “treatment cages” and treated simultaneously.  Although, this does not ensure precise and equal exposure for each wound, we were limited by the number of devices that could be obtained for the study and felt that the benefit of more uniform time of treatment (once in the am and once in pm) was a greater benefit than spreading out treatment with more individual therapy throughout the day for the animals undergoing treatment.  In addition, we controlled for the potential impact of social interaction on wound healing in group treatment sessions by placing control animals together in a treatment cage twice a day for 30 minutes in the same manner as those undergoing EMR therapy.
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Tensile Strength
Experiments obtained by the manufacturer of the BFS device have reported improvements in wound healing nearly 50% better than controls.  In a effort to identify a statistically significant difference (P<0.05) of as little as 10% (assuming a standard deviation of 10%), then at least 10 animals were needed per group. To account for possible unforeseen complications, 35 rats were used.  The rats were anesthetized using .6 cc of Sodium Pentobarbital per 100 mg of body weight.  After anesthetizing the rats, each animal was given an identification number (ear tag) and a 3 cm midline, dorsal incision was made using a standard template (see Figure 1).  The incision was then surgically closed with 6 microsurgical clips (VCS, US Surgical Corporation), (1 clip every 0.5 cm of incision).  After the rats had recovered from the anesthesia, the rats were randomly assigned by to one of the three treatment groups (12- BFS, 12-IR, 11-control) and housed individually in standard cages with access to food and water.  
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Figure 1 – Simple incision treatment protocol

The IR and BFS rats received two 30-minute treatment sessions daily.  The IR and BFS treatments involved placing 6 rats in a group cage and irradiating the rats with the respective apparatuses (see Figures 2 & 3).  The IR and BFS apparatuses were both placed 40 cm above the rats.  To control for the possible effects of heat on wound healing, thermometers were placed in the treatment cages to ensure that the temperatures were held constant (less than 35 degrees Celsius) between the IR and BFS groups.  To account for any effects of social interaction on wound healing, including such behaviors as preening of the wound area, the control animals were also placed in a group cage for 30 minutes twice daily.  Between treatment sessions, all rats were housed individually in standard cages and were given an ample supply of food and water.  
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Figure 2 – IR 

Figure 3 – BFS

At 19 days, the rats were removed from their respective cages and anesthetized using 0.6 cc of Sodium Pentobarbital per 100 mg of body weight.  After the rats were fully anesthetized, they were euthanized using 1 cc of Eutha-six, a mixture containing 1 cc Potassium Chloride/Sodium Pentobarbital solution, and 2 cc’s saline/methylene blue solution.  The incision area was shaved of excess hair, and three 1 cm x 3 cm strips across the wound area were removed (see Figure 4).  An additional 0.1 cm strip across the wound area was removed to examine cellular changes in the wound area.  The strips were labeled, measured for length, width, and thickness, and refrigerated overnight in a saline solution.
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4a) Strips across wound    4b) Thickness measurement  4c) Width measurement

Figure 4 – Simple incision harvest

To examine the tensile strength of the wound area, a tensiometer was used (see Figure 5).  The tensiometer is a machine that measures the breaking strength (in Newtons) of tissue samples.  The numbered samples were placed in the tensiometer and stretched until the tissue separated (breaking point).  The force at the breaking point was then normalized for width and thickness by calculating the force (Newtons) per area (mm2) of wound tissue.  
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 Tensiometer with computer      
     Tensiometer   
       Tissue sample in tensiometer

5a) Tensiometer with computer  5b) Tensiometer
    5c) Skin (arrow) in tensiometer

Figure 5 -- Tensiometer
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Results
Tensile Strength 

The results indicated that both IR and BFS radiation have a significantly effect on wound breaking strength as compared to controls (see Table 1).  The results also demonstrated that although there was not a statistically significant difference between the IR and BFS groups in wound breaking strength, there was a trend towards greater wound breaking strength in the BFS-treated rats (2.62 +/- 0.44 N/mm2) when compared with the IR-treated rats (2.36 +/- 0.38 N/mm2) (see Table 2).
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Table 1a – Analysis of variance for simple incision (F value)

[image: image2.wmf]Multiple Comparisons

Dependent Variable: OMYM_AVG

Scheffe

-.4914

*

.1769

.031

-.9454

-3.75E-02

-.8844

*

.1769

.000

-1.3384

-.4304

.4914

*

.1769

.031

3.747E-02

.9454

-.3930

.1730

.091

-.8370

5.102E-02

.8844

*

.1769

.000

.4304

1.3384

.3930

.1730

.091

-5.10E-02

.8370

(J) Group

2.00

3.00

1.00

3.00

1.00

2.00

(I) Group

1.00

2.00

3.00

Mean

Difference

(I-J)

Std. Error

Sig.

Lower

Bound

Upper

Bound

95% Confidence

Interval

The mean difference is significant at the .05 level.

*. 


Table 1b – Analysis of variance for simple incision (group comparisons)
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Table 2 – Wound breaking strength in 3 treatment groups
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Utilizing the same rationale as in the tensile strength model, to identify a statistically significant difference (P<0.05) of as little as 10% (assuming a standard deviation of 10%), then at least 10 animals were needed per group. To account for possible unforeseen complications, particularly as the MacFarlane flap procedure is a more invasive procedure, 40 rats were used. The rats were anesthetized using .6 cc of Sodium Pentobarbital per 100 mg of body weight.  After anesthetizing the rats, a 4 x 10 cm MacFarlane flap was surgically induced in the rats (see Figure 6).  The flap edges were then surgically closed using 10 surgical staples (1 staple per 0.5 cm of the incision).  Seven rats did not recover from the anethesization.  The remaining 33 rats were assigned a number, placed in individual cages, and randomly assigned to a treatment group (12-BFS, 12-IR, 9-control).  The treatment protocol for the three groups was the same as for the tensile strength groups.
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Figure 6 – Sketch of MacFarlane flap protocol

At 16 days, the rats were removed from their respective cages and anesthetized using 0.6 cc of Nembutal per 100 mg of body weight.  After the rats were fully anesthetized, they were euthanized using 1 cc of Eutha-six, a mixture containing 1 cc Potassium Chloride/Sodium Pentobarbital solution, and 2 cc’s saline solution.  The MacFarlane flaps were removed and placed on a standard 4 x 10 cm template (see Figure 7).  The flaps were examined for areas of necrosis and marked with a surgical pen and photographed with a Sony digital camera.  The numbered digital images were then transferred to Image Pro Plus (version 3.0.01.00 for Windows95/NT) program and measured (utilizing the measurements command in the measure window) for total area of necrosis.  Measurement was done blindly, having only flap number and not treatment group, to control for any experimenter bias.  Necrosis area was then converted to percent necrosis on each flap.
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Figure 7 – Reclaimed MacFarlane flap demonstrating areas of necrosis
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The results indicated that only the BFS radiation had a significant effect on percent necrosis in MacFarlane flaps when compared to controls (see Table 3).  Additionally, while not statistically significant, there was a trend towards less percent necrosis in the BFS radiated rats (22.0% +/- 11.8%) compared to the IR radiated rats (30.3% +/- 10%) (see Table 4).
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Table 3a – Analysis of variance for MacFarlane flap necrosis (F value)
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Table 3b – Analysis of variance for MacFarlance flap necrosis (group comparisions)
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Table 4 – MacFarlane flap necrosis in 3 treatment groups

References

Davies, B.W., Lewis, R.D., and Pennington, G. 1998. The impact of vasodilators on random-pattern skin flap survival in the rat following mainstream smoke exposure. Annuals of Plastic Surgery, 40(6), 630-636.

Horwitz, L.R., Burke, T.J., and Carnegie, D. 1999. Augmentation of wound healing using monochromatic infrared energy. Exploration of a new technology for wound management. Advances in Wound Care, 12(1), 35-40.

Korpan, N.N., Resch, K.L., and Kokoschinegg, P. 1994. Continuous microwave enhances the healing process of septic and aseptic wounds in rabbits. Journal of Surgical Research, 57(6), 667-671.

Korpan, N.N., and Saradeth, T. 1995. Clinical effects of continuous microwave for postoperative septic wound treatment: a double-blind controlled trial. American Journal of Surgery, 170(3), 271-276.

Reiber, G.E., Lipsky, B.A., and Gibbons G.W. 1998. The burden of diabetic foot ulcers. American Journal of Surgery, 176(2A Supplement), 5S-10S.

Webb, C., Dyson, M., and Lewis, W.H. 1998. Stimulatory effect of 660 nm low level laser energy on hypertrophic scar-derived fibroblasts: possible mechanisms for increase in cell counts. Lasers Surgical Medicine, 22(5), 294-301.

� EMBED Excel.Sheet.8  ���








� EMBED Excel.Sheet.8  ���








_993469412.xls
Chart1

		36.8641839314		30.3027889404		21.9517857596		9.9791414502		9.585283467		11.755438386



Control

IR

BFS

Treatment Group

Percent Necrosis

MacFarland Flap Necrosis



Sheet1

		Specimen		Group		Area		Necrosis		%Necr		Ave Nec		Nec SD

		174		1		40.064508		16.984688		0.4239335224		36.8641839314		9.585283467

		174		1		23.07982

		179		1		49.127414		18.060161		0.3676188004

		179		1		31.067253

		184		1		47.347072		24.44999		0.5163991978

		184		1		22.897082

		185		1		50.72194		19.791265		0.3901914044

		185		1		30.930675

		76		1		42.871965		10.223668		0.2384697786

		76		1		32.648297

		80		1		47.60059		12.800759		0.2689201751

		80		1		34.799831

		85		1		36.930848		10.847791		0.2937325187

		85		1		26.083057

		94		1		48.833157		16.148224		0.330681549

		94		1		32.684933

		98		1		44.214145		21.568969		0.4878296075

		98		1		22.645176

		100		2		60.355336		22.528235		0.3732600379		30.3027889404		9.9791414502

		100		2		37.827101

		176		2		60.002462		18.874497		0.3145620425

		176		2		41.127965

		182		2		62.092155		17.243775		0.2777126193

		182		2		44.84838

		77		2		47.028343		18.296241		0.3890471114

		77		2		28.732102

		78		2		54.696606		25.854744		0.4726937536

		78		2		28.841862

		82		2		67.833094		17.061476		0.2515214181

		82		2		50.771618

		84		2		63.124691		13.662281		0.2164332337

		84		2		49.46241

		88		2		61.491624		18.140027		0.2949999662

		88		2		43.351597

		89		2		60.296719		8.261906		0.137020822

		89		2		52.034813

		90		2		53.712282		21.201002		0.3947142294

		90		2		32.51128

		92		2		63.308455		15.553409		0.2456766478

		92		2		47.755046

		96		2		61.011845		14.603816		0.2393603406

		96		2		46.408029

		177		3		52.81559		3.795591		0.071864974		21.9517857596		11.755438386

		177		3		49.019999

		178		3		49.640019		13.769404		0.2773851477

		178		3		35.870615

		180		3		48.339603		20.654985		0.4272890905

		180		3		27.684618

		181		3		58.46963		19.02778		0.3254301421

		181		3		39.44185

		183		3		51.106614		8.337815		0.1631455177

		183		3		42.768799

		186		3		54.157624		14.648951		0.2704873279

		186		3		39.508673

		75		3		50.316751		4.118277		0.0818470374

		75		3		46.198474

		81		3		54.415245		11.860838		0.2179690269

		81		3		42.554407

		86		3		50.072612		7.022306		0.1402424543

		86		3		43.050306

		87		3		41.185996		4.910485		0.1192270547

		87		3		36.275511

		91		3		60.595958		19.296392		0.3184435503

		91		3		41.299566

		93		3		64.593924		14.893383		0.2305694108

		93		3		49.700541





Sheet2

		





Sheet3

		






_993470409.xls
Chart2

		1.7259781093		2.2623492807		2.6157902129		0.4686047909		0.3809989496		0.4437925845



Control

IR

BFS

Treatment Groups

Newtons per mm*2

Wound Breaking Strength



Sheet1

		Specimen		Group		Wide(mm)		Thick(mm)		Long(mm)		Displ(mm)		Wnd Area		Volume		L + Disp		Area		Displ(mm)		Long(mm)		Strain		Load (N)		OMYM		Area*St		YoungMod		OMYM Avg		OMYM SD		YM A		YM SD

		3A		1		9		1.4		17.47		5.227		12.6		220.122		22.697		9.6982861171		5.227		17.47		0.2991986262		20.4		1.619047619		2.9017138829		7.0303278763

		3B		1		9		1.4		13.45		6.97		12.6		169.47		20.42		8.2992164545		6.97		13.45		0.5182156134		17		1.3492063492		4.3007835455		3.9527680991

		3C		1		8		1.35		14.83		7.505		10.8		160.164		43.117		3.7146369182		7.505		14.83		0.5060687795		13.7		1.2685185185		1.8798617715		7.2877698818		1.4122574956		0.183573549		6.0902886191		1.8556170339

		5A		1		7		1.4		13.56		6.07		9.8		132.888		19.63		6.7696383087		6.07		13.56		0.447640118		8.6		0.8775510204		3.0303616913		2.8379450627

		5B		1		7		1.4		14.38		5.89		9.8		140.924		20.27		6.9523433646		5.89		14.38		0.409596662		10.8		1.1020408163		2.8476566354		3.7925920793

		5C		1		7		1.4		15.9		6.402		9.8		155.82		39.9		3.9052631579		6.402		15.9		0.4026415094		16		1.6326530612		1.5724210526		10.1753916187		1.2040816327		0.387755102		5.6019762536		3.989352555

		6A		1		8		1.2		13.05		7.852		9.6		125.28		20.902		5.9936848149		7.852		13.05		0.6016858238		12.6		1.3125		3.6063151851		3.4938709883

		6B		1		8		1.3		12.58		6.148		10.4		130.832		18.728		6.9859034601		6.148		12.58		0.4887122417		15.7		1.5096153846		3.4140965399		4.5985811521

		6C		1		8		1.1		15.08		7.702		8.8		132.704		39.63		3.3485743124		7.702		15.08		0.5107427056		20.2		2.2954545455		1.7102599041		11.8110703241		1.7058566434		0.5200316176		6.6345074882		4.5169346057

		11A		1		7		1.3		14.37		7.634		9.1		130.767		22.004		5.9428740229		7.634		14.37		0.5312456507		10.1		1.1098901099		3.1571259771		3.1991121271

		11B		1		6		1.35		16.1		6.546		8.1		130.41		22.646		5.7586328711		6.546		16.1		0.4065838509		15.1		1.8641975309		2.3413671289		6.4492235386

		11C		1		8		1.5		12.86		3.984		12		154.32		44.65		3.4562150056		3.984		12.86		0.3097978227		14		1.1666666667		1.0707278835		13.0752175368		1.3802514358		0.4200699484		7.5745177342		5.0332971089

		13A		1		7		1.2		14		5.555		8.4		117.6		19.555		6.0138072104		5.555		14		0.3967857143		11.1		1.3214285714		2.3861927896		4.6517616047

		13B		1		8		1.4		13.58		6.889		11.2		152.096		20.469		7.43055352		6.889		13.58		0.5072901325		10.7		0.9553571429		3.76944648		2.8386130581

		13C		1		9		1.3		15.5		7.338		11.7		181.35		40.024		4.5310313812		7.338		15.5		0.4734193548		19.7		1.6837606838		2.1450779532		9.1838154275		1.3201821327		0.3642033701		5.5580633634		3.2682465384

		14A		1		8		1.3		13.86		6.546		10.4		144.144		20.406		7.0638047633		6.546		13.86		0.4722943723		22.1		2.125		3.3361952367		6.6243125573

		14B		1		7		1.4		14		8.155		9.8		137.2		22.155		6.1927330174		8.155		14		0.5825		19.5		1.9897959184		3.6072669826		5.4057545765

		14C		1		7		1.4		16.42		6.349		9.8		160.916		42.561		3.7808322173		6.349		16.42		0.3866626066		13		1.3265306122		1.4619064402		8.8924979348		1.8137755102		0.4273473164		6.9741883562		1.7695068854

		15A		1		7		1.3		14.27		7.753		9.1		129.857		22.023		5.8964264632		7.753		14.27		0.5433076384		23.1		2.5384615385		3.2035735368		7.210697596

		15B		1		8		1.35		13.71		4.247		10.8		148.068		17.957		8.2456980565		4.247		13.71		0.3097738877		11.7		1.0833333333		2.5543019435		4.5805078094

		15C		1		8		1.55		14.32		6.375		12.4		177.568		39.98		4.4414207104		6.375		14.32		0.4451815642		25.5		2.0564516129		1.9772386193		12.8967741935		1.8927488282		0.7412479171		8.229326533		4.2506793959

		16A		1		7		1.25		14.22		4.637		8.75		124.425		18.857		6.598345442		4.637		14.22		0.3260900141		15.9		1.8171428571		2.151654558		7.3896620352

		16B		1		8		1.35		16.61		8.492		10.8		179.388		25.102		7.1463628396		8.492		16.61		0.5112582781		18.1		1.6759259259		3.6536371604		4.9539675686

		16C		1		9		1.3		14.04		5.826		11.7		164.268		43.959		3.7368456971		5.826		14.04		0.414957265		19.5		1.6666666667		1.55063127		12.5755235153		1.7199118166		0.0843317254		8.306384373		3.8925972879

		18A		1		7		1.25		13.87		8.672		8.75		121.3625		22.542		5.383839056		8.672		13.87		0.6252343187		19		2.1714285714		3.366160944		5.6444122298

		18B		1		7		1.35		13.48		8.551		9.45		127.386		22.031		5.7821251872		8.551		13.48		0.634347181		15.2		1.6084656085		3.6678748128		4.1440890913

		18C		1		7		1.3		13.7		7.014		9.1		124.67		44.573		2.7969847217		7.014		13.7		0.5119708029		15.7		1.7252747253		1.4319745137		10.9638822825		1.8350563017		0.2971040564		6.9174612012		3.583697121

		19A		1		7		1.2		14.53		7.584		8.4		122.052		22.114		5.5192185946		7.584		14.53		0.5219545767		20.7		2.4642857143		2.8807814054		7.1855504069

		19B		1		6		1.2		13.92		10.52		7.2		100.224		24.44		4.1008183306		10.52		13.92		0.7557471264		26.8		3.7222222222		3.0991816694		8.647444022

		19C		1		6		1.1		12.2		9.98		6.6		80.52		46.554		1.7296043305		9.98		12.2		0.8180327869		15.7		2.3787878788		1.4148730507		11.0964018947		2.8550986051		0.7521668668		8.9764654412		1.9760772153

		20A		1		8		1.2		14.34		4.584		9.6		137.664		18.924		7.2745719721		4.584		14.34		0.319665272		13.8		1.4375		2.3254280279		5.9343913613

		20B		1		8		1.35		14.66		8.742		10.8		158.328		23.402		6.7655755918		8.742		14.66		0.5963165075		19		1.7592592593		4.0344244082		4.7094698221

		20C		1		7		1.25		14.3		13.14		8.75		125.125		42.326		2.9562207627		13.14		14.3		0.9188811189		20.5		2.3428571429		2.716415442		7.5467101544		1.8465388007		0.4589457242		6.0635237793		1.4230212794

																																				1.7259781093		0.4686047909		6.9933366493		1.1729427564

		21A		2		6		1.1		14.12		5.047		6.6		93.192		19.167		4.862106746		5.047		14.12		0.3574362606		14.4		2.1818181818		1.737893254		8.2858944107

		21B		2		7		1.3		11.52		4.828		9.1		104.832		16.348		6.4125275263		4.828		11.52		0.4190972222		13.2		1.4505494505		2.6874724737		4.9116782141

		21C		2		8		1.35		13.92		3.008		10.8		150.336		16.928		8.8809073724		3.008		13.92		0.216091954		16.6		1.537037037		1.9190926276		8.6499211978		1.7231348898		0.3995782745		7.2824979409		2.0612419819

		22A		2		6		1.1		15.02		11.15		6.6		99.132		26.17		3.7880015285		11.15		15.02		0.7423435419		14.3		2.1666666667		2.8119984715		5.0853512706

		22B		2		7		1.35		12.82		4.247		9.45		121.149		17.067		7.0984355774		4.247		12.82		0.3312792512		20.1		2.126984127		2.3515644226		8.5475013175

		22C		2		8		1.4		13.79		4.979		11.2		154.448		18.769		8.2288880601		4.979		13.79		0.3610587382		24.2		2.1607142857		2.9711119399		8.1450987003		2.1514550265		0.0214003832		7.2593170961		1.893430095

		23A		2		6		1.15		15.51		3.766		6.9		107.019		19.276		5.551929861		3.766		15.51		0.2428110896		15.1		2.1884057971		1.348070139		11.2011975956

		23B		2		7		1.3		13.63		4.27		9.1		124.033		17.9		6.9292178771		4.27		13.63		0.3132795304		23.1		2.5384615385		2.1707821229		10.6413258872

		23C		2		6		1.2		16.37		8.657		7.2		117.864		25.027		4.7094737683		8.657		16.37		0.5288332315		26.4		3.6666666667		2.4905262317		10.6001694197		2.7978446674		0.7725111684		10.8142309675		0.3357541394

		24A		2		6		1.15		15.12		5.143		6.9		104.328		20.263		5.1486946652		5.143		15.12		0.3401455026		20		2.8985507246		1.7513053348		11.4200531467

		24B		2		10		1.4		16.14		4.294		14		225.96		20.434		11.0580405207		4.294		16.14		0.266047088		19.6		1.4		2.9419594793		6.6622263624

		24C		2		7		1.25		15.18		4.215		8.75		132.825		19.395		6.8484145398		4.215		15.18		0.2776679842		23.7		2.7085714286		1.9015854602		12.4632841891		2.3357073844		0.8158947635		10.1818545661		3.0923970914

		25A		2		5		1		11.63		6.468		5		58.15		18.098		3.2130622168		6.468		11.63		0.5561478934		19.8		3.96		1.7869377832		11.0804081633

		25B		2		7		1.25		13.89		7.34		8.75		121.5375		21.23		5.7247998116		7.34		13.89		0.528437725		15.7		1.7942857143		3.0252001884		5.1897391981

		25C		2		7		1.4		16		5.879		9.8		156.8		21.879		7.1666895196		5.879		16		0.3674375		19.5		1.9897959184		2.6333104804		7.4051275554		2.5813605442		1.1979320188		7.8917583056		2.9753323057

		30A		2		6		1.2		12.74		6.838		7.2		91.728		19.578		4.6852589641		6.838		12.74		0.5367346939		15.3		2.125		2.5147410359		6.0841254753

		30B		2		8		1.35		14.33		4.656		10.8		154.764		18.986		8.1514800379		4.656		14.33		0.3249127704		18.2		1.6851851852		2.6485199621		6.8717624411

		30C		2		8		1.45		15.12		6.351		11.6		175.392		21.471		8.1687858041		6.351		15.12		0.4200396825		16.6		1.4310344828		3.4312141959		4.8379375499		1.7470732226		0.3510977523		5.9312751554		1.0254917539

		31A		2		6		1		14.84		6.262		6		89.04		21.102		4.2195052602		6.262		14.84		0.421967655		14.3		2.3833333333		1.7804947398		8.0314755669

		31B		2		7		1.1		15.24		5.424		7.7		117.348		20.664		5.6788617886		5.424		15.24		0.3559055118		19.6		2.5454545455		2.0211382114		9.6975060338

		31C		2		8		1.2		17.3		6.034		9.6		166.08		23.334		7.1175109283		6.034		17.3		0.3487861272		23.4		2.4375		2.4824890717		9.4260233676		2.4554292929		0.0825343354		9.0516683228		0.8938795522

		32A		2		6		1.1		14.45		6.159		6.6		95.37		20.609		4.6275898879		6.159		14.45		0.4262283737		15.5		2.3484848485		1.9724101121		7.8584062741

		32B		2		7		1.1		13.47		4.753		7.7		103.719		18.223		5.691653405		4.753		13.47		0.3528582034		19.5		2.5324675325		2.008346595		9.7094794539

		32C		2		8		1.1		14.66		9.044		8.8		129.008		23.704		5.4424569693		9.044		14.66		0.6169167804		24.1		2.7386363636		3.3575430307		7.1778677978		2.5398629149		0.1951808647		8.2485845086		1.310131171

		33A		2		6		1.1		13.85		4.08		6.6		91.41		17.93		5.0981595092		4.08		13.85		0.2945848375		13.6		2.0606060606		1.5018404908		9.0555555556

		33B		2		6		1.2		13.08		2.799		7.2		94.176		15.879		5.9308520688		2.799		13.08		0.2139908257		12.2		1.6944444444		1.2691479312		9.6127486007

		33C		2		8		1.2		15.7		2.636		9.6		150.72		18.336		8.219895288		2.636		15.7		0.1678980892		17.4		1.8125		1.380104712		12.6077389985		1.8558501684		0.1868903692		10.4253477182		1.9104292181

		37A		2		6		1.1		15.32		3.184		6.6		101.112		18.504		5.4643320363		3.184		15.32		0.2078328982		15.6		2.3636363636		1.1356679637		13.7364093193

		37B		2		7		1.4		15.5		3.398		9.8		151.9		18.898		8.0378876072		3.398		15.5		0.2192258065		19.2		1.9591836735		1.7621123928		10.8960132611

		37C		2		8		1.35		17.56		3.993		10.8		189.648		21.553		8.7991462905		3.993		17.56		0.2273917995		15.5		1.4351851852		2.0008537095		7.7466932873		1.9193350741		0.4655065315		10.7930386226		2.9961854696

		38A		2		6		1.1		15.56		3.661		6.6		102.696		19.221		5.3429061963		3.661		15.56		0.2352827763		10.2		1.5454545455		1.2570938037		8.1139529686

		38B		2		9		1.4		18.31		3.377		12.6		230.706		21.687		10.6379858902		3.377		18.31		0.1844347351		16.1		1.2777777778		1.9620141098		8.2058533215

		38C		2		8		1.25		17.04		4.277		10		170.4		21.317		7.9936201154		4.277		17.04		0.2509976526		24.3		2.43		2.0063798846		12.1113654431		1.7510774411		0.6030046382		9.4770572444		2.2818405253

		39A		2		6		1.1		16.52		4.753		6.6		109.032		21.273		5.1253701876		4.753		16.52		0.2877118644		20		3.0303030303		1.4746298124		13.5627259339

		39B		2		7		1.25		16.69		3.735		8.75		146.0375		20.425		7.1499388005		3.735		16.69		0.2237866986		24.2		2.7657142857		1.6000611995		15.1244214955

		39C		2		8		1.15		14.27		4.861		9.2		131.284		19.131		6.8623699754		4.861		14.27		0.3406447092		22.6		2.4565217391		2.3376300246		9.6679114156		2.7508463517		0.2871794459		12.785019615		2.8101594086

																																				2.2623492807		0.3809989496		9.3508320111		1.6466935066

		44A		3		7		1.15		16.86		3.976		8.05		135.723		20.836		6.5138702246		3.976		16.86		0.2358244365		13.6		1.6894409938		1.5361297754		8.8534186485

		44B		3		7		1.15		14.99		6.961		8.05		120.6695		21.951		5.4972210833		6.961		14.99		0.4643762508		22.8		2.8322981366		2.5527789167		8.9314432406

		44C		3		7		1.2		14.85		5.337		8.4		124.74		20.187		6.1792242532		5.337		14.85		0.3593939394		26.3		3.130952381		2.2207757468		11.8427085843		2.5508971705		0.7608407505		9.8758568245		1.7037902873

		45A		3		5		0.9		15.27		3.165		4.5		68.715		18.435		3.7274206672		3.165		15.27		0.2072691552		14.3		3.1777777778		0.7725793328		18.5094260137

		45B		3		4		1		16.47		2.574		4		65.88		19.044		3.4593572779		2.574		16.47		0.156284153		17.4		4.35		0.5406427221		32.1839160839

		45C		3		6		1.1		15.97		5.145		6.6		105.402		21.115		4.9918067724		5.145		15.97		0.3221665623		18.6		2.8181818182		1.6081932276		11.5657743617		3.4486531987		0.8010286236		20.7530388198		10.4905810534

		47A		3		6		1		15.65		4.355		6		93.9		20.005		4.6938265434		4.355		15.65		0.2782747604		19.5		3.25		1.3061734566		14.9291044776

		47B		3		7		1.2		16.55		2.869		8.4		139.02		19.419		7.158968021		2.869		16.55		0.1733534743		13.2		1.5714285714		1.241031979		10.6363093163

		47C		3		8		1.2		15.36		5.962		9.6		147.456		21.322		6.9156739518		5.962		15.36		0.3881510417		25.4		2.6458333333		2.6843260482		9.462337862		2.4890873016		0.8501926247		11.6759172187		2.8778416826

		50A		3		6		1.1		14.67		2.947		6.6		96.822		17.617		5.4959414202		2.947		14.67		0.2008861622		17.9		2.7121212121		1.1040585798		16.2129078364

		50B		3		6		1.1		15.09		6.074		6.6		99.594		21.164		4.7058212058		6.074		15.09		0.402518224		23.8		3.6060606061		1.8941787942		12.564811766

		50C		3		6		1		14.77		6.161		6		88.62		20.931		4.2339114232		6.161		14.77		0.4171293162		21.1		3.5166666667		1.7660885768		11.9473056322		3.2782828283		0.4923434277		13.5750084115		2.3052577921

		53A		3		6		1.1		17.02		7.135		6.6		112.332		24.155		4.6504657421		7.135		17.02		0.419212691		14.5		2.196969697		1.9495342579		7.4376738655

		53B		3		7		1.25		18.39		5.346		8.75		160.9125		23.736		6.7792593529		5.346		18.39		0.2907014682		18.5		2.1142857143		1.9707406471		9.387333654

		53C		3		7		1.2		18.47		7.584		8.4		155.148		26.054		5.9548629769		7.584		18.47		0.4106118029		22.1		2.630952381		2.4451370231		9.0383482771		2.3140692641		0.2775253909		8.6211185989		1.0396411766

		55A		3		6		1.1		14.72		6.271		6.6		97.152		20.991		4.6282692583		6.271		14.72		0.4260190217		17.5		2.6515151515		1.9717307417		8.8754512112

		55B		3		7		1.2		15.26		6.978		8.4		128.184		22.238		5.7641874269		6.978		15.26		0.4572739187		19.6		2.3333333333		2.6358125731		7.4360370689

		55C		3		7		1.25		13.79		7.461		8.75		120.6625		21.251		5.6779680956		7.461		13.79		0.541044235		28.1		3.2114285714		3.0720319044		9.1470404197		2.7320923521		0.444558574		8.4861762333		0.9195294302

		56A		3		5		1.1		14.61		7.501		5.5		80.355		22.111		3.6341639908		7.501		14.61		0.5134154689		22.9		4.1636363636		1.8658360092		12.273318709

		56B		3		7		1.3		16.47		5.79		9.1		149.877		22.26		6.7330188679		5.79		16.47		0.3515482696		23.1		2.5384615385		2.3669811321		9.7592666401

		56C		3		7		1.25		14.18		2.651		8.75		124.075		16.831		7.3718139148		2.651		14.18		0.1869534556		17.4		1.9885714286		1.3781860852		12.6252907259		2.8968897769		1.1309641769		11.5526253583		1.5630331712

		58A		3		5		1.2		16.39		3.334		6		98.34		19.724		4.9858040965		3.334		16.39		0.2034167175		16.9		2.8166666667		1.0141959035		16.6634473105

		58B		3		6		1.3		14.88		4.433		7.8		116.064		19.313		6.0096308186		4.433		14.88		0.2979166667		13.8		1.7692307692		1.7903691814		7.7079074771

		58C		3		8		1.5		15.35		6.14		12		184.2		21.49		8.5714285714		6.14		15.35		0.4		27.4		2.2833333333		3.4285714286		7.9916666667		2.2897435897		0.5237473707		10.7876738181		5.090546672

		60A		3		5		1.15		10.38		3.282		5.75		59.685		13.662		4.3686868687		3.282		10.38		0.3161849711		19.5		3.3913043478		1.3813131313		14.1170018282

		60B		3		7		1.35		12.69		4.579		9.45		119.9205		17.269		6.9442642886		4.579		12.69		0.3608353034		16.2		1.7142857143		2.5057357114		6.465167067

		60C		3		8		1.4		15.24		5.85		11.2		170.688		21.09		8.093314367		5.85		15.24		0.3838582677		22		1.9642857143		3.106685633		7.0815018315		2.3566252588		0.9047351065		9.2212235756		4.2510528883

		61A		3		6		1		17.39		7.296		6		104.34		24.686		4.2266871911		7.296		17.39		0.4195514664		12.7		2.1166666667		1.7733128089		7.1617370249

		61B		3		7		1.35		16.07		7.122		9.45		151.8615		23.192		6.5480122456		7.122		16.07		0.443186061		23.1		2.4444444444		2.9019877544		7.9600611564

		61C		3		6		1.5		17.1		5.365		9		153.9		22.465		6.8506565769		5.365		17.1		0.3137426901		15.3		1.7		2.1493434231		7.1184529357		2.087037037		0.3731056404		7.413417039		0.4739021222

		62A		3		6		1.1		17.7		5.879		6.6		116.82		23.579		4.9544085839		5.879		17.7		0.3321468927		18.6		2.8181818182		1.6455914161		11.302927214

		62B		3		6		1.25		18.86		2.606		7.5		141.45		21.466		6.5894903568		2.606		18.86		0.1381760339		18.2		2.4266666667		0.9105096432		19.9888053211

		62C		3		7		1.15		15.21		5.871		8.05		122.4405		21.081		5.8080973388		5.871		15.21		0.3859960552		21.1		2.6211180124		2.2419026612		9.4116485811		2.6219888324		0.1957590284		13.5677937054		5.6405918433

		63A		3		5		1.15		15.24		4.836		5.75		87.63		20.076		4.3649133293		4.836		15.24		0.3173228346		14.5		2.5217391304		1.3850866707		10.4686589708

		63B		3		8		1.35		14.75		6.711		10.8		159.3		21.461		7.4227668795		6.711		14.75		0.4549830508		23.3		2.1574074074		3.3772331205		6.8991387827

		63C		3		7		1.45		16.79		4.126		10.15		170.4185		20.916		8.1477576975		4.126		16.79		0.2457415128		21.3		2.0985221675		2.0022423025		10.6380731108		2.2592229018		0.2292442924		9.3352902881		2.1114688976

																																				2.6157902129		0.4437925845		11.362662097		3.8580735903





Sheet2

		Specimen		Wide(mm)		Thick(mm)		Long(mm)		Disp(mm)		Wnd Area		Volume		L + Disp		Area		Disp(mm)		Long(mm)		Strain		Load (N)		OMYM		Area*St		YoungMod		OMYM Avg		OMYM SD		YM A		YM SD

		21A		6		1.1		14.12		5.047		6.6		93.192		19.167		4.862106746		5.047		14.12		0.3574362606		14.4		2.1818181818		1.737893254		8.2858944107

		21B		7		1.3		11.52		4.828		9.1		104.832		16.348		6.4125275263		4.828		11.52		0.4190972222		13.2		1.4505494505		2.6874724737		4.9116782141

		21C		8		1.35		13.92		3.008		10.8		150.336		16.928		8.8809073724		3.008		13.92		0.216091954		16.6		1.537037037		1.9190926276		8.6499211978		1.7231348898		0.3995782745		7.2824979409		2.0612419819

		22A		6		1.1		15.02		11.15		6.6		99.132		26.17		3.7880015285		11.15		15.02		0.7423435419		14.3		2.1666666667		2.8119984715		5.0853512706

		22B		7		1.35		12.82		4.247		9.45		121.149		17.067		7.0984355774		4.247		12.82		0.3312792512		20.1		2.126984127		2.3515644226		8.5475013175

		22C		8		1.4		13.79		4.979		11.2		154.448		18.769		8.2288880601		4.979		13.79		0.3610587382		24.2		2.1607142857		2.9711119399		8.1450987003		2.1514550265		0.0214003832		7.2593170961		1.893430095

		23A		6		1.15		15.51		3.766		6.9		107.019		19.276		5.551929861		3.766		15.51		0.2428110896		15.1		2.1884057971		1.348070139		11.2011975956

		23B		7		1.3		13.63		4.27		9.1		124.033		17.9		6.9292178771		4.27		13.63		0.3132795304		23.1		2.5384615385		2.1707821229		10.6413258872

		23C		6		1.2		16.37		8.657		7.2		117.864		25.027		4.7094737683		8.657		16.37		0.5288332315		26.4		3.6666666667		2.4905262317		10.6001694197		2.7978446674		0.7725111684		10.8142309675		0.3357541394

		24A		6		1.15		15.12		5.143		6.9		104.328		20.263		5.1486946652		5.143		15.12		0.3401455026		20		2.8985507246		1.7513053348		11.4200531467

		24B		10		1.4		16.14		4.294		14		225.96		20.434		11.0580405207		4.294		16.14		0.266047088		19.6		1.4		2.9419594793		6.6622263624

		24C		7		1.25		15.18		4.215		8.75		132.825		19.395		6.8484145398		4.215		15.18		0.2776679842		23.7		2.7085714286		1.9015854602		12.4632841891		2.3357073844		0.8158947635		10.1818545661		3.0923970914

		25A		5		1		11.63		6.468		5		58.15		18.098		3.2130622168		6.468		11.63		0.5561478934		19.8		3.96		1.7869377832		11.0804081633

		25B		7		1.25		13.89		7.34		8.75		121.5375		21.23		5.7247998116		7.34		13.89		0.528437725		15.7		1.7942857143		3.0252001884		5.1897391981

		25C		7		1.4		16		5.879		9.8		156.8		21.879		7.1666895196		5.879		16		0.3674375		19.5		1.9897959184		2.6333104804		7.4051275554		2.5813605442		1.1979320188		7.8917583056		2.9753323057

		30A		6		1.2		12.74		6.838		7.2		91.728		19.578		4.6852589641		6.838		12.74		0.5367346939		15.3		2.125		2.5147410359		6.0841254753

		30B		8		1.35		14.33		4.656		10.8		154.764		18.986		8.1514800379		4.656		14.33		0.3249127704		18.2		1.6851851852		2.6485199621		6.8717624411

		30C		8		1.45		15.12		6.351		11.6		175.392		21.471		8.1687858041		6.351		15.12		0.4200396825		16.6		1.4310344828		3.4312141959		4.8379375499		1.7470732226		0.3510977523		5.9312751554		1.0254917539

		31A		6		1		14.84		6.262		6		89.04		21.102		4.2195052602		6.262		14.84		0.421967655		14.3		2.3833333333		1.7804947398		8.0314755669

		31B		7		1.1		15.24		5.424		7.7		117.348		20.664		5.6788617886		5.424		15.24		0.3559055118		19.6		2.5454545455		2.0211382114		9.6975060338

		31C		8		1.2		17.3		6.034		9.6		166.08		23.334		7.1175109283		6.034		17.3		0.3487861272		23.4		2.4375		2.4824890717		9.4260233676		2.4554292929		0.0825343354		9.0516683228		0.8938795522

		32A		6		1.1		14.45		6.159		6.6		95.37		20.609		4.6275898879		6.159		14.45		0.4262283737		15.5		2.3484848485		1.9724101121		7.8584062741

		32B		7		1.1		13.47		4.753		7.7		103.719		18.223		5.691653405		4.753		13.47		0.3528582034		19.5		2.5324675325		2.008346595		9.7094794539

		32C		8		1.1		14.66		9.044		8.8		129.008		23.704		5.4424569693		9.044		14.66		0.6169167804		24.1		2.7386363636		3.3575430307		7.1778677978		2.5398629149		0.1951808647		8.2485845086		1.310131171

		33A		6		1.1		13.85		4.08		6.6		91.41		17.93		5.0981595092		4.08		13.85		0.2945848375		13.6		2.0606060606		1.5018404908		9.0555555556

		33B		6		1.2		13.08		2.799		7.2		94.176		15.879		5.9308520688		2.799		13.08		0.2139908257		12.2		1.6944444444		1.2691479312		9.6127486007

		33C		8		1.2		15.7		2.636		9.6		150.72		18.336		8.219895288		2.636		15.7		0.1678980892		17.4		1.8125		1.380104712		12.6077389985		1.8558501684		0.1868903692		10.4253477182		1.9104292181

		37A		6		1.1		15.32		3.184		6.6		101.112		18.504		5.4643320363		3.184		15.32		0.2078328982		15.6		2.3636363636		1.1356679637		13.7364093193

		37B		7		1.4		15.5		3.398		9.8		151.9		18.898		8.0378876072		3.398		15.5		0.2192258065		19.2		1.9591836735		1.7621123928		10.8960132611

		37C		8		1.35		17.56		3.993		10.8		189.648		21.553		8.7991462905		3.993		17.56		0.2273917995		15.5		1.4351851852		2.0008537095		7.7466932873		1.9193350741		0.4655065315		10.7930386226		2.9961854696

		38A		6		1.1		15.56		3.661		6.6		102.696		19.221		5.3429061963		3.661		15.56		0.2352827763		10.2		1.5454545455		1.2570938037		8.1139529686

		38B		9		1.4		18.31		3.377		12.6		230.706		21.687		10.6379858902		3.377		18.31		0.1844347351		16.1		1.2777777778		1.9620141098		8.2058533215

		38C		8		1.25		17.04		4.277		10		170.4		21.317		7.9936201154		4.277		17.04		0.2509976526		24.3		2.43		2.0063798846		12.1113654431		1.7510774411		0.6030046382		9.4770572444		2.2818405253

		39A		6		1.1		16.52		4.753		6.6		109.032		21.273		5.1253701876		4.753		16.52		0.2877118644		20		3.0303030303		1.4746298124		13.5627259339

		39B		7		1.25		16.69		3.735		8.75		146.0375		20.425		7.1499388005		3.735		16.69		0.2237866986		24.2		2.7657142857		1.6000611995		15.1244214955

		39C		8		1.15		14.27		4.861		9.2		131.284		19.131		6.8623699754		4.861		14.27		0.3406447092		22.6		2.4565217391		2.3376300246		9.6679114156		2.7508463517		0.2871794459		12.785019615		2.8101594086

																																		2.2623492807		0.3809989496		9.3508320111		1.6466935066
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Sheet3

		Specimen		Wide(mm)		Thick(mm)		Long(mm)		Disp(mm)		Wnd Area		Volume		L + Disp		Area		Disp(mm)		Long(mm)		Strain		Load (N)		OMYM		Area*St		YoungMod		OMYM Avg		OMYM SD		YM A		YM SD

		44A		7		1.15		16.86		3.976		8.05		135.723		20.836		6.5138702246		3.976		16.86		0.2358244365		13.6		1.6894409938		1.5361297754		8.8534186485

		44B		7		1.15		14.99		6.961		8.05		120.6695		21.951		5.4972210833		6.961		14.99		0.4643762508		22.8		2.8322981366		2.5527789167		8.9314432406

		44C		7		1.2		14.85		5.337		8.4		124.74		20.187		6.1792242532		5.337		14.85		0.3593939394		26.3		3.130952381		2.2207757468		11.8427085843		2.5508971705		0.7608407505		9.8758568245		1.7037902873

		45A		5		0.9		15.27		3.165		4.5		68.715		18.435		3.7274206672		3.165		15.27		0.2072691552		14.3		3.1777777778		0.7725793328		18.5094260137

		45B		4		1		16.47		2.574		4		65.88		19.044		3.4593572779		2.574		16.47		0.156284153		17.4		4.35		0.5406427221		32.1839160839

		45C		6		1.1		15.97		5.145		6.6		105.402		21.115		4.9918067724		5.145		15.97		0.3221665623		18.6		2.8181818182		1.6081932276		11.5657743617		3.4486531987		0.8010286236		20.7530388198		10.4905810534

		47A		6		1		15.65		4.355		6		93.9		20.005		4.6938265434		4.355		15.65		0.2782747604		19.5		3.25		1.3061734566		14.9291044776

		47B		7		1.2		16.55		2.869		8.4		139.02		19.419		7.158968021		2.869		16.55		0.1733534743		13.2		1.5714285714		1.241031979		10.6363093163

		47C		8		1.2		15.36		5.962		9.6		147.456		21.322		6.9156739518		5.962		15.36		0.3881510417		25.4		2.6458333333		2.6843260482		9.462337862		2.4890873016		0.8501926247		11.6759172187		2.8778416826

		50A		6		1.1		14.67		2.947		6.6		96.822		17.617		5.4959414202		2.947		14.67		0.2008861622		17.9		2.7121212121		1.1040585798		16.2129078364

		50B		6		1.1		15.09		6.074		6.6		99.594		21.164		4.7058212058		6.074		15.09		0.402518224		23.8		3.6060606061		1.8941787942		12.564811766

		50C		6		1		14.77		6.161		6		88.62		20.931		4.2339114232		6.161		14.77		0.4171293162		21.1		3.5166666667		1.7660885768		11.9473056322		3.2782828283		0.4923434277		13.5750084115		2.3052577921

		53A		6		1.1		17.02		7.135		6.6		112.332		24.155		4.6504657421		7.135		17.02		0.419212691		14.5		2.196969697		1.9495342579		7.4376738655

		53B		7		1.25		18.39		5.346		8.75		160.9125		23.736		6.7792593529		5.346		18.39		0.2907014682		18.5		2.1142857143		1.9707406471		9.387333654

		53C		7		1.2		18.47		7.584		8.4		155.148		26.054		5.9548629769		7.584		18.47		0.4106118029		22.1		2.630952381		2.4451370231		9.0383482771		2.3140692641		0.2775253909		8.6211185989		1.0396411766

		55A		6		1.1		14.72		6.271		6.6		97.152		20.991		4.6282692583		6.271		14.72		0.4260190217		17.5		2.6515151515		1.9717307417		8.8754512112

		55B		7		1.2		15.26		6.978		8.4		128.184		22.238		5.7641874269		6.978		15.26		0.4572739187		19.6		2.3333333333		2.6358125731		7.4360370689

		55C		7		1.25		13.79		7.461		8.75		120.6625		21.251		5.6779680956		7.461		13.79		0.541044235		28.1		3.2114285714		3.0720319044		9.1470404197		2.7320923521		0.444558574		8.4861762333		0.9195294302

		56A		5		1.1		14.61		7.501		5.5		80.355		22.111		3.6341639908		7.501		14.61		0.5134154689		22.9		4.1636363636		1.8658360092		12.273318709

		56B		7		1.3		16.47		5.79		9.1		149.877		22.26		6.7330188679		5.79		16.47		0.3515482696		23.1		2.5384615385		2.3669811321		9.7592666401

		56C		7		1.25		14.18		2.651		8.75		124.075		16.831		7.3718139148		2.651		14.18		0.1869534556		17.4		1.9885714286		1.3781860852		12.6252907259		2.8968897769		1.1309641769		11.5526253583		1.5630331712

		58A		5		1.2		16.39		3.334		6		98.34		19.724		4.9858040965		3.334		16.39		0.2034167175		16.9		2.8166666667		1.0141959035		16.6634473105

		58B		6		1.3		14.88		4.433		7.8		116.064		19.313		6.0096308186		4.433		14.88		0.2979166667		13.8		1.7692307692		1.7903691814		7.7079074771

		58C		8		1.5		15.35		6.14		12		184.2		21.49		8.5714285714		6.14		15.35		0.4		27.4		2.2833333333		3.4285714286		7.9916666667		2.2897435897		0.5237473707		10.7876738181		5.090546672

		60A		5		1.15		10.38		3.282		5.75		59.685		13.662		4.3686868687		3.282		10.38		0.3161849711		19.5		3.3913043478		1.3813131313		14.1170018282

		60B		7		1.35		12.69		4.579		9.45		119.9205		17.269		6.9442642886		4.579		12.69		0.3608353034		16.2		1.7142857143		2.5057357114		6.465167067

		60C		8		1.4		15.24		5.85		11.2		170.688		21.09		8.093314367		5.85		15.24		0.3838582677		22		1.9642857143		3.106685633		7.0815018315		2.3566252588		0.9047351065		9.2212235756		4.2510528883

		61A		6		1		17.39		7.296		6		104.34		24.686		4.2266871911		7.296		17.39		0.4195514664		12.7		2.1166666667		1.7733128089		7.1617370249

		61B		7		1.35		16.07		7.122		9.45		151.8615		23.192		6.5480122456		7.122		16.07		0.443186061		23.1		2.4444444444		2.9019877544		7.9600611564

		61C		6		1.5		17.1		5.365		9		153.9		22.465		6.8506565769		5.365		17.1		0.3137426901		15.3		1.7		2.1493434231		7.1184529357		2.087037037		0.3731056404		7.413417039		0.4739021222

		62A		6		1.1		17.7		5.879		6.6		116.82		23.579		4.9544085839		5.879		17.7		0.3321468927		18.6		2.8181818182		1.6455914161		11.302927214

		62B		6		1.25		18.86		2.606		7.5		141.45		21.466		6.5894903568		2.606		18.86		0.1381760339		18.2		2.4266666667		0.9105096432		19.9888053211

		62C		7		1.15		15.21		5.871		8.05		122.4405		21.081		5.8080973388		5.871		15.21		0.3859960552		21.1		2.6211180124		2.2419026612		9.4116485811		2.6219888324		0.1957590284		13.5677937054		5.6405918433

		63A		5		1.15		15.24		4.836		5.75		87.63		20.076		4.3649133293		4.836		15.24		0.3173228346		14.5		2.5217391304		1.3850866707		10.4686589708

		63B		8		1.35		14.75		6.711		10.8		159.3		21.461		7.4227668795		6.711		14.75		0.4549830508		23.3		2.1574074074		3.3772331205		6.8991387827

		63C		7		1.45		16.79		4.126		10.15		170.4185		20.916		8.1477576975		4.126		16.79		0.2457415128		21.3		2.0985221675		2.0022423025		10.6380731108		2.2592229018		0.2292442924		9.3352902881		2.1114688976

																																		2.6157902129		0.4437925845		11.362662097		3.8580735903






