Amplitude sensitive modulation-thermography the new way of moisture measurement in building materials

by Konstantin A. Büscher1, Herbert Wiggenhauser2, Walter Wild1
1 Universität Rostock, Institute for Measuring and Control Techniques, D-18057 Rostock, Germany

2 Federal Institute for Materials Research and Testing (BAM), D-12205 Berlin, Germany

Abstract

Most damages in buildings, particularly in old buildings, are a direct or indirect consequence of moisture. The causes can be leakages in compartments of the building, perigee or that areas of facades are exposed to driving rain. In addition the building structures contain salts in most cases which become mobile in moist materials and cause again indirect damages. Even after having taken measures of dewatering these damages can be still effective.

For a diagnosis of a moisture damage including the determination of its cause and the damage rate it is necessary to measure the moisture in those building compartments. Effective measures of reconstruction make sense only after a thorough analysis of the damage. An analysis technique is demanded for detecting damages which is non-destructive, remote sensing and highly selective with respect to moisture and it should be able to locate large areas with excessive moisture. Unfortunately, for practical applications such a device for detecting moisture fulfilling all the conditions mentioned above is still not available on the market.

1 Introduction

Most damages in buildings, particularly in old buildings, are a direct or indirect consequence of moisture. The causes can be leakages in compartments of the building, moisture capillary suction from foundations or from areas exposed to driving rain. As a consequence, the salts contained in the building materials becomes mobile and causes further indirect damage. With cristallisation, the salt volume increases and causes destruction in near surface areas. Even after having taken measures of dewatering these damages can still be progressing 1.

For a diagnosis of a moisture damage including the determination of its cause and the damage rate it is necessary to measure the moisture in those building compartments. Effective measures of reconstruction make sense only after a thorough analysis of the damage. An analysis technique is demanded for detecting damages which is non-destructive, remote sensing and highly selective with respect to moisture and it should be able to locate large areas with excessive moisture. Unfortunately, for practical applications such a device for detecting moisture fulfilling all the conditions mentioned above is still not available on the market 2.

2 Motivation

In the eighties the first IR-reflectographic investigations were reported. Passive thermography does not provide highly contrasting results of moisture in brickwork3. The reflectographic method utilizes the absorption behaviour of water absorbed in building materials. The infrared absorption maxima of water can be found at the wavelengths 1,49, 1,73, 1,94 and 2,97 µm. So these absorption bands are used for detecting moisture in building materials.

In measurements moisture has been detected in brickwork with an illumination at wavelengths between 2 and 4 µm, using an infrared system of the same working wavelength. In figure 1.1 a thermogram is shown for a thoroughly wetted building brickwork without infrared radiation. Having an additional projection of infrared radiation, the contrast between wet and dry areas is much clearer in the reflectogram as can be seen in figure 1.2 4. The thermogram shows the conventional measurement taken at a temperature difference of 20 K between inside and outside what typically is needed to detect damaged zones. At the top of the specimen, the temperature is higher than at the bottom, which corresponds to the internal moisture distribution. The heat conductivity of water is fifty times higher than of brickwork, resulting in a better heat transport in moist areas. In fig. 1.2 it is shown, that by using additional illumination of infrared radiation in the wavelength range between 2 and 4 µm, the contrast between dry and wet areas is improved. The moist masonery in the reflectogram indicates lower "temperatures" due the absorption of the radiation in this wavelength. With the use of infrared radiation dry areas of the brickwork show higher temperatures, because there is less absorption of the illumination.
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Fig. 1.1: Thermogram of moist masonery
Fig. 1.2: Reflectogram of moist masonery

It is an advantage of IR-reflectrography to measure large areas with high contrast between wet and dry regions. However the quantitative determination of moisture in the brickwork can only be limited, because the results are strongly influenced by emission coefficient differences of the surface, by leaking radiation or by an inhomogeneous illumination due to the additional projection of radiation. Apart from this the quantitative relation between remission intensity and moisture is uncertain. These disadvantages require a further analysis of the remission behaviour of building materials in the wavelength range between 1,3 and 3,1 µm 5.

3 Preliminary Investigations

It has been part of the preliminary investigations to analyse the relation between the remission from the building surface and its surface-moisture in detail. Also, the dynamic range of the reflexion-signals for all moisture levels is of great interest. The contributions resulting from spurious or leakage radiation are to be eliminated.

For this purpose in the past extensive remission tests with building materials have been carried out by BAM 6. Measurements of remission spectra of dry and wet building materials at wavelengths ranging from 0,3 to 13 µm have clearly shown that in the infrared spectral range between 1 and 2 µm the surface moisture can successfully be detected.

At the Rostock University, Department of Mechanical Engineering and Ship Technology, Institute of Measuring and Control Techniques, infrared spectra of deionized water, tap water and of a collection of building materials have been recorded. The results of these recordings have been compared to tests carried out at BAM. It is evident that there are well defined absorption bands of water absorbed in building materials which can be used for detecting the surface moisture. As given above the absorption maxima are at 1,49, 1,73, 1,94 and 2,97 µm. According to these results it is recommended to choose the detector in the near infrared range (Vidicon working range of wavelengths between 1,0 and 2,1 µm), hence the absorptions at 1,49, 1,73, 1,94 and 2,97 µm can be utilized for the detection, using interference filters with their maximum transmission at these wavelengths and with a bandwidth of 50 nm.
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Fig. 2: Remission spectra of dry and wet building materials (from ref. 5)

4 Amplitude sensitive modulation thermography with point recording

For testing purposes the amplitude sensitive modulation thermography has been set up for point measurements. In reflectographic investigations, typically the building component under investigation is excited independently from the recording infrared camera. In the amplitude sensitive modulation experiment the signal from the detector is fed into the lock-in amplifier which receives its reference from the chopper in the beam of the additional illumination. This arrangement allows a selective measurement of the reflection originating from the modulated radiation. The use of these components ensures to record just the reflected radiation which is exclusively in the wavelength range of the interference filter.

One advantage of this method is that there is no influence of leakage radiation. The components used are essentially the same as those used in infrared thermography, but the selected image sector is a circular area with 2 cm diameter which is after subsequent integration given as a spot value.

The test arrangement is shown in figure 3. Through the use of the modulated illumination by light with the wavelengths of the water absorptions (using interference filters) it is possible to extract the specific reflection signal using a lock-in amplifier. 

The arrangement described above has been used to test several building materials. It is of course desirable to have a high resolution in the range of low surface moisture which is hardly or not visible for the human eye.
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Fig. 3: Test arrangement amplitude sensitive modulation thermography with point recording

Figure 4 shows an example of the measurements of the relative remission from a brick illuminated at the wavelengths of 1,0, 1,49, 1,73, 1,94 and 2,97 µm. With the use of the illumination at 1,0 µm the dynamic range is the lowest and it is possible to employ this wavelength as a reference. The other illumination wavelengths show a greater dynamic range. Applying the wavelength 1,94 µm for additional radiation resulted in a significantly better resolution and a greater measuring dynamic in the range of lower surface moisture.
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Fig. 4: remission of clinker in the wavelengths of 1,0, 1,49, 1,73, 1,94 and 2,97 µm

5 Amplitude sensitive modulation thermography with an imaging system

In order to perform the amplitude sensitive modulation thermography with an imaging system the equipment has to be adapted.

For recording infrared images a Hamamatsu Vidicon camera is used having a wavelength range of 0,8 - 2 µm and an image repetition rate of 25 images per second. Due to the recording characteristic of the imaging system the chopper applied before cannot be used for technical reasons. The chopper is replaced by a radiator which is modulated in the frequency range between 0,01 and 0,5 Hz. Because in the imaging system all points of the infrared image are used for the detection, a lock-in amplifier would theoretically be required for each point of the image. A numerical data analysis is applied for this purpose. This is simplified by the sinoidal modulation of the intensity of the illumination 7.

The modulated radiation is filtered using interference filters as described above, i.e. the object investigated is radiated only by those wavelengths, which utilize the absorption maxima of water bands. 

Prior to the data analysis the infrared images recorded during the excitation still contain leakage radiation, reflected radiation and the self-radiation of the object. The subsequent data analysis completely eliminates those parts resulting from leakage radiation 8. In figure 5 the test arrangement is presented for the amplitude sensitive modulation thermography with an imaging system.
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Fig. 5: Imaging amplitude sensitive modulation-thermography

6 Results

The method has been tested on a number of building materials under laboratory conditions. As a radiator a quartz lamp with 1000 W power was used.

The building materials have been prepared under well defined conditions with several surface moisture levels in order to test the sensitivity of this method. The modulation frequencies are varied in the range between 0,01 and 0,3 Hz in order to characterise their influences significantly.
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Fig. 6: Photograph of the specimens
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Fig. 7: Passive thermogram of the specimens

Bricks were the first objects under investigation. In fig. 6 there is a photograph of five clinkers with different surface moisture levels. In fig. 7 is a passive thermogram (without illumination) of the specimens. The different surface moisture of the specimens is not clearly visible in the thermogram. The thermogram is shown for comparison with the following results. significantly.

In the lock-in experiments a modulated illumination is used in the wavelength of 1,0 µm at a frequency of 0,1 Hz. From previous investigations it is known that illumination at 1,0 µm is not advantageous for a high contrast between dry and wet bricks. In figure 8 the amplitude image is shown. It is evident that the surface moisture is not detectable. Through the lock-in data analysis the influence of leaking radiation is eliminated. For further investigations the amplitude image with the illumination wavelength at 1,0 µm will be used as reference.

[image: image9.wmf]
Fig. 8: Amplitude image of bricks with illumination with the wavelength of 1,0 µm 
To amplify the effect an interference filter with a wavelength of 1,94 µm for the illumination is used. The experimental conditions like the modulation frequency and the specimens have been unchanged. The resulting amplitude image is presented in figure 9. 
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Fig. 9: Amplitude image of bricks with illumination with the wavelength of 1,94 µm

With the use of the distinct absorption band of water at 1,94 µm the best result are achieved, so that the differences in amplitudes between the wet and the dry brick is largest. The amplitude image is amplified with a factor of Q = 2,8 to correct the wavelength dependent sensitivity of the detector 10. 

7 Discussion

The special utilization of water absorption bands has proven to be useful for the detection of surface moisture in building materials applying both conventional infrared systems of the wavelength of 2,97 µm and near infrared of the wavelengths 1,49, 1,73 and 1,94 µm, if Vidicon systems are applied. The disturbing influence of leaking radiation can be eliminated in the amplitude sensitive modulation thermography, because the signals coming from the modulated radiation can be extracted.

The amplitude images recorded make evident, that good results are provided from the surface moisture detection with the imaging amplitude sensitive modulation thermography. So far the area to be tested has been limited to 0,16 m², because a larger homogeneous illumination cannot be provided yet. The power of the radiator is limited to levels, where the interference filters might be damaged due to the implied thermal stress. Filters with larger diameter or other protective measures may will enable higher power levels in the future.

The amplitude sensitive modulation thermography requires a modulation between the radiator and the camera to allow a simplified Fourier analysis of the data. Further developments will include automatic on-line data analysis and automatic selection of modulation frequency and wavelength of illumination to further discriminate between moisture effects and other signal contributions.
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Tabelle1

				0.000		6,660		8,281		9,141		9,766		9,541		6,637		8,313		9,061				9,677		9,607

				5,000		6,660		8,281		9,131		9,756		9,551

				10,000		6,660		8,271		9,141		9,756		9,541		9,677				9.498				9,488		9,677		9,554

				15,000		6,660		8,271		9,131		9,756		9,531		9,607				9,419				9,394		9,607		9,473

				20,000		6,660		8,271		9,131		9,766		9,541		9,061				8.977				8,988		9,061		9,009

				25,000		6,650		8,271		9,131		9,756		9,541		8,313				8,370				8,229		8,313		8,304

				30,001		6,650		8,271		9,131		9,756		9,541		6,637				6.562				6,554		6,637		6,584

				35,001		6,650		8,271		9,131		9,756		9,541

				40,001		6,650		8,271		9,121		9,756		9,551

				45,001		6,650		8,262		9,131		9,756		9,541

				50,001		6,650		8,262		9,131		9,756		9,551

				55,001		6,650		8,262		9,131		9,756		9,541

				60,001		6,650		8,262		9,131		9,756		9,551						Durchfeuchtungsgrad in %		2,97 µm		1,94 µm		1,00 µm		1,73 µm		1,49 µm

				65,001		6,641		8,271		9,121		9,756		9,551						14.5		10		9.6436667		5.41766667		9.22033333		9.759

				70,001		6,641		8,262		9,121		9,746		9,541						35.9		9		8.65933333		5.291		9.058		9.34833333

				75,001		6,641		8,262		9,121		9,746		9,551						57.2		9		6.81466667		4.77733333		8.17833333		8.079

				80,001		6,641		8,262		9,121		9,746		9,551						78.6		8		5.74166667		4.471		7.65133333		7.08333333

				85,001		6,641		8,271		9,121		9,756		9,551						100		7		2.57433333		3.90466667		5.914		3.86233333

				90,002		6,641		8,262		9,111		9,746		9,551

				95,002		6,641		8,262		9,121		9,746		9,551

				100,002		6,641		8,262		9,121		9,736		9,551

				105,002		6,641		8,262		9,111		9,746		9,561

				110,002		6,631		8,262		9,111		9,736		9,561

				115,002		6,631		8,252		9,111		9,736		9,551

				120,002		6,641		8,262		9,111		9,736		9,561

				125,002		6,631		8,252		9,111		9,736		9,561

				130,002		6,631		8,252		9,111		9,727		9,561

				135,002		6,631		8,252		9,102		9,727		9,570

				140,002		6,631		8,252		9,111		9,727		9,561

				145,002		6,631		8,252		9,102		9,727		9,570

				150,003		6,621		8,242		9,102		9,727		9,570

				155,003		6,621		8,242		9,102		9,727		9,570

				160,003		6,621		8,242		9,102		9,727		9,570

				165,003		6,611		8,242		9,102		9,717		9,580

				170,003		6,621		8,242		9,092		9,717		9,580

				175,003		6,621		8,242		9,102		9,717		9,570

				180,003		6,621		8,242		9,102		9,717		9,580

				185,003		6,621		8,242		9,092		9,707		9,580

				190,003		6,611		8,242		9,092		9,707		9,580

				195,003		6,621		8,242		9,092		9,707		9,580

				200,003		6,621		8,232		9,102		9,707		9,580

				205,003		6,621		8,232		9,092		9,707		9,590

				210,004		6,611		8,242		9,082		9,707		9,590

				215,004		6,611		8,232		9,082		9,707		9,580

				220,004		6,611		8,232		9,092		9,697		9,590

				225,004		6,611		8,232		9,082		9,697		9,600

				230,004		6,611		8,232		9,072		9,697		9,600

				235,004		6,611		8,242		9,082		9,697		9,600

				240,004		6,611		8,232		9,082		9,697		9,600

				245,004		6,602		8,232		9,082		9,697		9,600

				250,004		6,611		8,232		9,072		9,688		9,600

				255,004		6,602		8,232		9,072		9,688		9,600

				260,004		6,602		8,232		9,082		9,688		9,600

				265,004		6,602		8,242		9,072		9,688		9,609

				270,005		6,602		8,242		9,072		9,697		9,609

				275,005		6,592		8,242		9,072		9,688		9,609

				280,005		6,602		8,232		9,082		9,678		9,609

				285,005		6,592		8,232		9,082		9,678		9,609

				290,005		6,592		8,232		9,063		9,678		9,609

				295,005		6,592		8,232		9,063		9,678		9,609

				300,005		6,602		8,232		9,063		9,678		9,619

				305,005		6,592		8,232		9,063		9,678		9,619

				310,005		6,592		8,242		9,053		9,678		9,619

				315,005		6,602		8,242		9,063		9,678		9,619

				320,005		6,602		8,242		9,063		9,668		9,619

				325,005		6,592		8,242		9,063		9,678		9,619

				330,006		6,582		8,242		9,063		9,668		9,619

				335,006		6,592		8,232		9,053		9,668		9,629

				340,006		6,592		8,242		9,063		9,668		9,619

				345,006		6,582		8,252		9,053		9,668		9,619

				350,006		6,582		8,242		9,053		9,668		9,619

				355,006		6,582		8,242		9,043		9,668		9,629

				360,006		6,582		8,242		9,053		9,658		9,629

				365,006		6,582		8,252		9,053		9,668		9,639

				370,006		6,582		8,252		9,043		9,658		9,629

				375,006		6,582		8,252		9,043		9,658		9,639

				380,006		6,582		8,262		9,053		9,658		9,629

				385,006		6,582		8,252		9,053		9,668		9,639

				390,007		6,582		8,262		9,043		9,658		9,639

				395,007		6,572		8,262		9,043		9,668		9,639

				400,007		6,582		8,262		9,053		9,658		9,639

				405,007		6,582		8,262		9,053		9,658		9,639

				410,007		6,572		8,262		9,043		9,658		9,639

				415,007		6,572		8,262		9,043		9,658		9,648

				420,007		6,572		8,262		9,043		9,658		9,639

				425,007		6,572		8,271		9,033		9,658		9,648

				430,007		6,572		8,271		9,033		9,648		9,648

				435,007		6,572		8,281		9,033		9,648		9,648

				440,007		6,572		8,271		9,033		9,648		9,648

				445,007		6,572		8,281		9,033		9,648		9,648

				450,008		6,572		8,281		9,023		9,648		9,648

				455,008		6,572		8,281		9,033		9,648		9,648

				460,008		6,572		8,281		9,033		9,648		9,648

				465,008		6,572		8,281		9,033		9,639		9,648

				470,008		6,563		8,281		9,033		9,648		9,648

				475,008		6,563		8,281		9,023		9,639		9,648

				480,008		6,563		8,281		9,033		9,648		9,648

				485,008		6,563		8,291		9,033		9,639		9,648

				490,008		6,563		8,291		9,023		9,639		9,648

				495,008		6,563		8,291		9,023		9,639		9,648

				500,008		6,563		8,291		9,023		9,639		9,658

				505,008		6,572		8,301		9,023		9,639		9,658

				510,009		6,563		8,301		9,014		9,639		9,658

				515,009		6,563		8,301		9,023		9,639		9,658

				520,009		6,572		8,301		9,014		9,629		9,658

				525,009		6,563		8,301		9,023		9,639		9,658

				530,009		6,572		8,311		9,014		9,639		9,658

				535,009		6,563		8,301		9,014		9,629		9,658

				540,009		6,563		8,301		9,023		9,629		9,658

				545,009		6,572		8,311		9,014		9,629		9,658

				550,009		6,572		8,311		9,014		9,629		9,668

				555,009		6,572		8,311		9,014		9,629		9,658

				560,009		6,572		8,311		9,014		9,629		9,658

				565,009		6,572		8,311		9,004		9,629		9,668

				570,010		6,572		8,311		9,004		9,619		9,658

				575,010		6,572		8,311		9,004		9,619		9,668

				580,010		6,582		8,311		9,004		9,629		9,668

				585,010		6,572		8,311		9,004		9,629		9,668

				590,010		6,582		8,320		8,994		9,629		9,668

				595,010		6,572		8,320		9,004		9,619		9,668

				600,010		6,582		8,320		8,994		9,619		9,668

				605,010		6,582		8,320		8,994		9,619		9,678

				610,010		6,582		8,320		9,004		9,619		9,668

				615,010		6,582		8,320		8,994		9,619		9,678

				620,010		6,582		8,320		8,994		9,619		9,678

				625,010		6,592		8,330		9,004		9,619		9,678

				630,011		6,592		8,330		8,994		9,619		9,678

				635,011		6,592		8,320		9,004		9,609		9,678

				640,011		6,592		8,330		8,994		9,609		9,678

				645,011		6,592		8,330		8,994		9,619		9,678

				650,011		6,602		8,330		8,994		9,609		9,678

				655,011		6,592		8,330		8,994		9,609		9,678

				660,011		6,602		8,330		8,994		9,609		9,678

				665,011		6,592		8,330		9,004		9,609		9,678

				670,011		6,602		8,330		8,984		9,609		9,678

				675,011		6,611		8,330		8,994		9,609		9,688

				680,011		6,602		8,330		8,994		9,609		9,678

				685,011		6,602		8,340		8,994		9,609		9,688

				690,012		6,602		8,330		8,994		9,609		9,678

				695,012		6,602		8,340		8,984		9,600		9,678

				700,012		6,602		8,340		8,994		9,609		9,697

				705,012		6,621		8,340		8,984		9,609		9,688

				710,012		6,621		8,340		8,984		9,609		9,678

				715,012		6,621		8,340		8,984		9,609		9,688

				720,012		6,621		8,340		8,994		9,609		9,688

				725,012		6,621		8,340		8,984		9,609		9,688

				730,012		6,621		8,350		8,984		9,609		9,688

				735,012		6,631		8,350		8,994		9,609		9,688

				740,012		6,621		8,340		8,994		9,619		9,678

				745,012		6,621		8,350		8,994		9,609		9,688

				750,013		6,621		8,340		8,994		9,619		9,688

				755,013		6,631		8,350		8,994		9,619		9,678

				760,013		6,631		8,340		8,994		9,619		9,678

				765,013		6,641		8,350		8,994		9,619		9,688

				770,013		6,631		8,350		8,994		9,619		9,688

				775,013		6,641		8,350		8,994		9,619		9,678

				780,013		6,641		8,350		8,994		9,619		9,678

				785,013		6,641		8,350		8,994		9,619		9,678

				790,013		6,641		8,359		8,994		9,619		9,678

				795,013		6,641		8,369		9,004		9,629		9,678

				800,013		6,650		8,350		8,994		9,619		9,678

				805,013		6,641		8,359		8,994		9,619		9,678

				810,014		6,650		8,359		8,994		9,629		9,678

				815,014		6,650		8,359		9,004		9,629		9,678

				820,014		6,650		8,359		9,004		9,619		9,678

				825,014		6,650		8,359		9,014		9,629		9,678

				830,014		6,650		8,369		9,004		9,629		9,668

				835,014		6,660		8,369		9,004		9,629		9,668

				840,014		6,650		8,369		9,014		9,629		9,678

				845,014		6,660		8,369		9,014		9,629		9,668

				850,014		6,660		8,369		9,004		9,629		9,668

				855,014		6,660		8,379		9,014		9,639		9,658

				860,014		6,660		8,369		9,014		9,639		9,658

				865,014		6,660		8,379		9,014		9,639		9,668

				870,015		6,660		8,369		9,014		9,639		9,658

				875,015		6,660		8,379		9,014		9,639		9,658

				880,015		6,660		8,369		9,014		9,648		9,668

				885,015		6,670		8,379		9,023		9,639		9,658

				890,015		6,660		8,389		9,014		9,648		9,658

				895,015		6,670		8,379		9,023		9,648		9,658

				900,015		6,670		8,379		9,023		9,648		9,658

				905,015		6,670		8,379		9,023		9,658		9,648

				910,015		6,670		8,379		9,023		9,648		9,648

				915,015		6,670		8,389		9,023		9,658		9,639

				920,015		6,670		8,379		9,023		9,658		9,648

				925,015		6,670		8,379		9,033		9,658		9,648

				930,016		6,670		8,389		9,033		9,658		9,639

				935,016		6,670		8,379		9,033		9,668		9,639

				940,016		6,670		8,379		9,043		9,668		9,639

				945,016		6,670		8,389		9,043		9,668		9,639

				950,016		6,670		8,379		9,043		9,668		9,629

				955,016		6,680		8,379		9,043		9,668		9,639

				960,016		6,670		8,389		9,053		9,668		9,629

				965,016		6,680		8,379		9,043		9,668		9,639

				970,016		6,670		8,389		9,043		9,678		9,639

				975,016		6,680		8,389		9,043		9,678		9,619

				980,016		6,670		8,379		9,053		9,678		9,629

				985,016		6,689		8,389		9,053		9,678		9,629

				990,017		6,680		8,389		9,053		9,678		9,619

				995,017		6,680		8,389		9,053		9,678		9,619

				1,000		6,680		8,379		9,053		9,678		9,619

				1,005		6,680		8,379		9,053		9,678		9,619

				1,010		6,689		8,379		9,053		9,678		9,619

				1,015		6,680		8,379		9,053		9,688		9,609

				1,020		6,680		8,379		9,053		9,678		9,609

				1,025		6,680		8,379		9,063		9,678		9,609

				1,030		6,689		8,389		9,063		9,678		9,609

				1,035		6,680		8,379		9,053		9,688		9,609

				1,040		6,689		8,379		9,063		9,688		9,609

				1,045		6,689		8,379		9,063		9,688		9,609

				1,050		6,689		8,379		9,063		9,688		9,609

				1,055		6,689		8,379		9,072		9,697		9,600

				1,060		6,699		8,369		9,063		9,697		9,609

				1,065		6,699		8,369		9,072		9,697		9,609

				1,070		6,689		8,379		9,072		9,688		9,600

				1,075		6,699		8,379		9,063		9,697		9,600

				1,080		6,699		8,369		9,072		9,688		9,600

				1,085		6,699		8,369		9,082		9,697		9,600

				1,090		6,699		8,369		9,082		9,697		9,590

				1,095		6,699		8,369		9,072		9,697		9,590

				1,100		6,699		8,369		9,082		9,697		9,590

				1,105		6,699		8,359		9,082		9,697		9,590

				1,110		6,699		8,359		9,082		9,697		9,600

				1,115		6,699		8,359		9,072		9,697		9,590

				1,120		6,699		8,350		9,082		9,697		9,590

				1,125		6,699		8,359		9,082		9,697		9,580

				1,130		6,709		8,350		9,072		9,697		9,590

				1,135		6,699		8,350		9,082		9,707		9,580

				1,140		6,709		8,350		9,082		9,697		9,580

				1,145		6,709		8,350		9,082		9,707		9,590

				1,150		6,709		8,350		9,082		9,697		9,590

				1,155		6,709		8,350		9,082		9,707		9,580

				1,160		6,709		8,350		9,082		9,707		9,580

				1,165		6,709		8,340		9,092		9,707		9,580

				1,170		6,709		8,340		9,092		9,707		9,590

				1,175		6,709		8,340		9,092		9,707		9,580

				1,180		6,709		8,340		9,092		9,707		9,580

				1,185		6,709		8,340		9,092		9,717		9,570

				1,190		6,709		8,340		9,092		9,717		9,580

				1,195		6,709		8,330		9,092		9,717		9,580

				1,200		6,709		8,330		9,102		9,717		9,580

				1,205		6,709		8,330		9,092		9,717		9,570

				1,210		6,709		8,330		9,102		9,707		9,570

				1,215		6,709		8,330		9,102		9,727		9,570

				1,220		6,709		8,330		9,092		9,717		9,570

				1,225		6,709		8,320		9,092		9,717		9,570

				1,230		6,709		8,330		9,102		9,717		9,570

				1,235		6,709		8,320		9,102		9,727		9,570

				1,240		6,699		8,320		9,102		9,717		9,570

				1,245		6,709		8,311		9,102		9,727		9,570

				1,250		6,709		8,320		9,111		9,727		9,570

				1,255		6,699		8,311		9,102		9,727		9,561

				1,260		6,709		8,311		9,111		9,727		9,570

				1,265		6,709		8,311		9,111		9,727		9,570

				1,270		6,709		8,320		9,111		9,727		9,561

				1,275		6,709		8,311		9,111		9,727		9,561

				1,280		6,709		8,311		9,111		9,727		9,561

				1,285		6,699		8,311		9,111		9,727		9,561

				1,290		6,699		8,311		9,111		9,727		9,561

				1,295		6,709		8,301		9,111		9,727		9,561

				1,300		6,699		8,311		9,121		9,736		9,561

				1,305		6,699		8,301		9,111		9,727		9,561

				1,310		6,699		8,301		9,121		9,736		9,551

				1,315		6,699		8,301		9,121		9,736		9,551

				1,320		6,699		8,301		9,121		9,736		9,551

				1,325		6,699		8,301		9,121		9,727		9,551

				1,330		6,699		8,301		9,121		9,736		9,551

				1,335		6,689		8,301		9,121		9,736		9,551

				1,340		6,689		8,291		9,121		9,727		9,541

				1,345		6,689		8,291		9,121		9,736		9,541

				1,350		6,689		8,301		9,121		9,736		9,551

				1,355		6,689		8,301		9,131		9,736		9,541

				1,360		6,689		8,301		9,131		9,736		9,541

				1,365		6,680		8,291		9,121		9,736		9,541

				1,370		6,680		8,291		9,131		9,746		9,551

				1,375		6,680		8,291		9,131		9,746		9,541

				1,380		6,680		8,291		9,131		9,736		9,541

				1,385		6,680		8,291		9,131		9,736		9,541

				1,390		6,680		8,281		9,131		9,746		9,541

				1,395		6,680		8,291		9,141		9,746		9,541

				1,400		6,670		8,281		9,131		9,746		9,541

				1,405		6,670		8,291		9,131		9,746		9,531

				1,410		6,670		8,281		9,131		9,746		9,531

				1,415		6,670		8,291		9,141		9,746		9,531

				1,420		6,670		8,281		9,141		9,746		9,541

				1,425		6,660		8,281		9,131		9,746		9,541

				1,430		6,670		8,281		9,131		9,746		9,541

				1,435		6,660		8,281		9,131		9,736		9,531

				1,440		6,660		8,281		9,141		9,746		9,541

				1,445		6,660		8,281		9,141		9,746		9,531

				1,450		6,660		8,271		9,131		9,746		9,531

				1,455		6,650		8,281		9,131		9,736		9,531

				1,460		6,650		8,271		9,141		9,746		9,531

				1,465		6,650		8,281		9,131		9,736		9,531

				1,470		6,650		8,271		9,131		9,736		9,531

				1,475		6,650		8,271		9,131		9,736		9,531

				1,480		6,650		8,271		9,131		9,736		9,531

				1,485		6,650		8,271		9,131		9,746		9,541

				1,490		6,650		8,271		9,121		9,736		9,531

				1,495		6,650		8,262		9,131		9,736		9,531

				1,500		6,641		8,271		9,131		9,736		9,531

				1,505		6,641		8,271		9,121		9,736		9,531

				1,510		6,641		8,262		9,131		9,736		9,531

				1,515		6,641		8,262		9,121		9,727		9,531

				1,520		6,641		8,262		9,131		9,736		9,541

				1,525		6,631		8,262		9,121		9,736		9,531

				1,530		6,631		8,262		9,111		9,736		9,541

				1,535		6,641		8,262		9,111		9,727		9,531

				1,540		6,631		8,262		9,121		9,727		9,531

				1,545		6,631		8,262		9,121		9,727		9,541

				1,550		6,631		8,262		9,111		9,717		9,541

				1,555		6,621		8,262		9,111		9,727		9,541

				1,560		6,631		8,262		9,111		9,717		9,541

				1,565		6,631		8,262		9,111		9,727		9,551

				1,570		6,631		8,262		9,102		9,717		9,551

				1,575		6,631		8,252		9,102		9,717		9,551

				1,580		6,631		8,252		9,111		9,717		9,551

				1,585		6,621		8,252		9,102		9,717		9,551

				1,590		6,621		8,252		9,102		9,717		9,551

				1,595		6,621		8,252		9,102		9,717		9,551

				1,600		6,621		8,252		9,102		9,717		9,551

				1,605		6,621		8,252		9,092		9,707		9,551

				1,610		6,621		8,262		9,092		9,707		9,551

				1,615		6,611		8,252		9,092		9,707		9,551

				1,620		6,611		8,252		9,082		9,697		9,551

				1,625		6,621		8,242		9,082		9,707		9,561

				1,630		6,611		8,252		9,082		9,697		9,561

				1,635		6,611		8,252		9,082		9,697		9,561

				1,640		6,611		8,252		9,082		9,697		9,561

				1,645		6,611		8,242		9,072		9,697		9,561

				1,650		6,602		8,242		9,072		9,697		9,561

				1,655		6,611		8,242		9,072		9,697		9,561

				1,660		6,611		8,242		9,082		9,697		9,561

				1,665		6,602		8,252		9,072		9,688		9,570

				1,670		6,611		8,252		9,072		9,688		9,570

				1,675		6,602		8,242		9,063		9,697		9,570

				1,680		6,611		8,252		9,063		9,678		9,570

				1,685		6,611		8,242		9,072		9,688		9,580

				1,690		6,602		8,252		9,063		9,678		9,580

				1,695		6,602		8,252		9,063		9,678		9,580

				1,700		6,602		8,242		9,063		9,678		9,580

				1,705		6,602		8,252		9,063		9,678		9,580

				1,710		6,602		8,242		9,063		9,678		9,580

				1,715		6,592		8,252		9,053		9,668		9,590

				1,720		6,592		8,252		9,063		9,678		9,590

				1,725		6,602		8,252		9,053		9,668		9,590

				1,730		6,602		8,252		9,053		9,668		9,590

				1,735		6,592		8,252		9,053		9,668		9,590

				1,740		6,592		8,252		9,053		9,668		9,590

				1,745		6,602		8,252		9,053		9,668		9,590

				1,750		6,592		8,252		9,053		9,678		9,590

				1,755		6,592		8,252		9,053		9,678		9,590

				1,760		6,592		8,252		9,043		9,668		9,600

				1,765		6,592		8,252		9,043		9,668		9,600

				1,770		6,592		8,262		9,033		9,658		9,600

				1,775		6,592		8,252		9,043		9,668		9,600

				1,780		6,592		8,252		9,043		9,658		9,600

				1,785		6,592		8,262		9,043		9,658		9,600

				1,790		6,592		8,262		9,033		9,658		9,609

				1,795		6,582		8,262		9,033		9,658		9,609

				1,800		6,582		8,262		9,033		9,658		9,609

				1,805		6,582		8,262		9,033		9,658		9,619

				1,810		6,592		8,271		9,033		9,658		9,619

				1,815		6,582		8,262		9,033		9,658		9,619

				1,820		6,582		8,262		9,033		9,658		9,609

				1,825		6,582		8,271		9,043		9,648		9,609

				1,830		6,582		8,271		9,033		9,648		9,619

				1,835		6,582		8,262		9,033		9,658		9,609

				1,840		6,572		8,271		9,033		9,648		9,609

				1,845		6,572		8,281		9,033		9,648		9,619

				1,850		6,582		8,281		9,033		9,658		9,619

				1,855		6,572		8,281		9,023		9,648		9,619

				1,860		6,572		8,281		9,033		9,658		9,619

				1,865		6,572		8,281		9,033		9,648		9,619

				1,870		6,572		8,281		9,033		9,648		9,619

				1,875		6,563		8,281		9,033		9,648		9,629

				1,880		6,572		8,281		9,033		9,648		9,619

				1,885		6,572		8,281		9,033		9,648		9,629

				1,890		6,572		8,291		9,023		9,648		9,629

				1,895		6,572		8,291		9,023		9,639		9,629

				1,900		6,572		8,291		9,023		9,639		9,619

				1,905		6,563		8,291		9,033		9,648		9,629

				1,910		6,563		8,301		9,023		9,639		9,629

				1,915		6,563		8,301		9,014		9,639		9,629

				1,920		6,563		8,301		9,023		9,639		9,629

				1,925		6,563		8,301		9,033		9,639		9,629

				1,930		6,572		8,301		9,023		9,639		9,629

				1,935		6,563		8,301		9,014		9,639		9,639

				1,940		6,563		8,311		9,014		9,629		9,629

				1,945		6,563		8,311		9,023		9,629		9,639

				1,950		6,563		8,311		9,014		9,629		9,639

				1,955		6,563		8,311		9,014		9,639		9,639

				1,960		6,563		8,311		9,014		9,629		9,639

				1,965		6,563		8,311		9,014		9,629		9,639

				1,970		6,563		8,311		9,014		9,629		9,639

				1,975		6,563		8,311		9,014		9,629		9,639

				1,980		6,572		8,311		9,004		9,629		9,648

				1,985		6,563		8,320		9,014		9,629		9,648

				1,990		6,572		8,311		9,014		9,619		9,648

				1,995		6,563		8,320		9,004		9,629		9,648

				2,000		6,572		8,320		9,014		9,629		9,648

				2,005		6,563		8,320		9,014		9,619		9,648

				2,010		6,563		8,320		9,004		9,619		9,648

				2,015		6,563		8,320		9,004		9,619		9,648

				2,020		6,572		8,330		9,004		9,619		9,648

				2,025		6,572		8,320		9,004		9,619		9,658

				2,030		6,572		8,340		8,994		9,619		9,648

				2,035		6,572		8,330		9,004		9,619		9,648

				2,040		6,572		8,330		8,994		9,619		9,658

				2,045		6,582		8,330		9,004		9,619		9,658

				2,050		6,582		8,330		8,994		9,619		9,658

				2,055		6,572		8,330		8,994		9,609		9,658

				2,060		6,582		8,330		8,994		9,609		9,658

				2,065		6,582		8,340		8,994		9,609		9,668

				2,070		6,582		8,340		8,984		9,609		9,668

				2,075		6,582		8,330		8,994		9,609		9,668

				2,080		6,582		8,340		8,994		9,609		9,668

				2,085		6,592		8,340		8,984		9,609		9,668

				2,090		6,582		8,350		8,994		9,609		9,668

				2,095		6,592		8,340		8,994		9,600		9,668

				2,100		6,582		8,340		8,984		9,609		9,668

				2,105		6,592		8,340		8,984		9,609		9,668

				2,110		6,592		8,350		8,984		9,600		9,668

				2,115		6,602		8,350		8,984		9,609		9,678

				2,120		6,592		8,340		8,984		9,609		9,678

				2,125		6,602		8,350		8,994		9,600		9,678

				2,130		6,602		8,350		8,984		9,600		9,678

				2,135		6,602		8,350		8,984		9,600		9,678

				2,140		6,602		8,350		8,984		9,609		9,678

				2,145		6,611		8,350		8,994		9,609		9,678

				2,150		6,611		8,359		8,994		9,600		9,668

				2,155		6,611		8,359		8,984		9,600		9,678

				2,160		6,611		8,350		8,984		9,600		9,678

				2,165		6,621		8,350		8,994		9,609		9,678

				2,170		6,611		8,359		8,984		9,609		9,678

				2,175		6,611		8,359		8,994		9,600		9,678

				2,180		6,611		8,359		8,994		9,600		9,678

				2,185		6,621		8,359		8,994		9,609		9,678

				2,190		6,621		8,359		8,984		9,609		9,678

				2,195		6,621		8,369		8,994		9,609		9,668

				2,200		6,631		8,359		8,994		9,600		9,678

				2,205		6,621		8,359		8,994		9,609		9,678

				2,210		6,631		8,359		8,994		9,609		9,678

				2,215		6,631		8,359		8,994		9,609		9,678

				2,220		6,631		8,359		8,994		9,609		9,678

				2,225		6,631		8,359		8,994		9,609		9,678

				2,230		6,631		8,369		8,994		9,619		9,668

				2,235		6,641		8,369		8,994		9,609		9,668

				2,240		6,631		8,369		9,004		9,619		9,678

				2,245		6,641		8,379		8,994		9,619		9,678

				2,250		6,631		8,369		9,004		9,609		9,678

				2,255		6,641		8,369		8,994		9,629		9,668

				2,260		6,641		8,369		8,994		9,619		9,678

				2,265		6,641		8,379		9,004		9,619		9,678

				2,270		6,641		8,379		9,004		9,619		9,668

				2,275		6,641		8,369		9,004		9,629		9,668

				2,280		6,650		8,379		9,004		9,629		9,668

				2,285		6,650		8,379		9,014		9,629		9,678

				2,290		6,650		8,379		9,014		9,629		9,668

				2,295		6,650		8,379		9,014		9,629		9,668

				2,300		6,650		8,379		9,014		9,629		9,678

				2,305		6,660		8,379		9,014		9,639		9,668

				2,310		6,650		8,379		9,014		9,639		9,668

				2,315		6,650		8,379		9,014		9,639		9,658

				2,320		6,650		8,379		9,023		9,639		9,668

				2,325		6,660		8,379		9,023		9,648		9,658

				2,330		6,650		8,389		9,023		9,648		9,658

				2,335		6,650		8,379		9,023		9,648		9,658

				2,340		6,660		8,379		9,033		9,639		9,658

				2,345		6,650		8,379		9,033		9,648		9,658

				2,350		6,660		8,389		9,033		9,658		9,648

				2,355		6,670		8,379		9,033		9,648		9,648

				2,360		6,660		8,389		9,033		9,648		9,658

				2,365		6,660		8,389		9,033		9,658		9,648

				2,370		6,660		8,389		9,043		9,658		9,648

				2,375		6,660		8,389		9,033		9,658		9,639

				2,380		6,660		8,389		9,033		9,658		9,648

				2,385		6,670		8,389		9,043		9,658		9,648

				2,390		6,670		8,389		9,043		9,668		9,639

				2,395		6,660		8,389		9,053		9,658		9,639

				2,400		6,660		8,389		9,053		9,668		9,648

				2,405		6,670		8,389		9,053		9,668		9,639

				2,410		6,670		8,389		9,053		9,668		9,639

				2,415		6,670		8,389		9,053		9,658		9,629

				2,420		6,670		8,389		9,053		9,668		9,629

				2,425		6,670		8,389		9,053		9,668		9,639

				2,430		6,670		8,389		9,063		9,678		9,629

				2,435		6,670		8,389		9,053		9,678		9,629

				2,440		6,670		8,389		9,063		9,678		9,629

				2,445		6,670		8,389		9,063		9,678		9,639

				2,450		6,670		8,389		9,063		9,678		9,629

				2,455		6,680		8,389		9,063		9,678		9,609

				2,460		6,670		8,389		9,072		9,678		9,619

				2,465		6,680		8,389		9,063		9,678		9,629

				2,470		6,680		8,389		9,063		9,678		9,629

				2,475		6,680		8,389		9,063		9,678		9,609

				2,480		6,680		8,389		9,063		9,678		9,619

				2,485		6,680		8,389		9,063		9,678		9,619

				2,490		6,680		8,379		9,082		9,688		9,619

				2,495		6,680		8,379		9,072		9,688		9,609

				2,500		6,680		8,389		9,072		9,688		9,609

				2,505		6,689		8,379		9,072		9,688		9,619

				2,510		6,680		8,379		9,072		9,697		9,609

				2,515		6,689		8,379		9,082		9,697		9,600

				2,520		6,689		8,379		9,082		9,697		9,600

				2,525		6,689		8,369		9,082		9,688		9,609

				2,530		6,689		8,379		9,082		9,697		9,609

				2,535		6,699		8,369		9,082		9,697		9,600

				2,540		6,699		8,369		9,082		9,697		9,600

				2,545		6,699		8,369		9,082		9,697		9,609

				2,550		6,699		8,369		9,082		9,697		9,600

				2,555		6,699		8,359		9,082		9,697		9,600

				2,560		6,699		8,369		9,092		9,697		9,600

				2,565		6,689		8,359		9,082		9,697		9,600

				2,570		6,699		8,369		9,092		9,697		9,600

				2,575		6,709		8,359		9,092		9,697		9,590

				2,580		6,699		8,359		9,092		9,707		9,600

				2,585		6,709		8,359		9,082		9,697		9,600

				2,590		6,699		8,359		9,092		9,697		9,600

				2,595		6,699		8,359		9,092		9,707		9,600

				2,600		6,709		8,359		9,092		9,707		9,590

				2,605		6,699		8,359		9,092		9,707		9,590

				2,610		6,699		8,350		9,092		9,707		9,600

				2,615		6,709		8,350		9,092		9,717		9,590

				2,620		6,709		8,350		9,092		9,707		9,580

				2,625		6,709		8,350		9,102		9,707		9,590

				2,630		6,709		8,350		9,102		9,717		9,590

				2,635		6,709		8,340		9,092		9,717		9,590

				2,640		6,709		8,340		9,092		9,707		9,580

				2,645		6,719		8,340		9,102		9,707		9,590

				2,650		6,709		8,340		9,102		9,717		9,590

				2,655		6,719		8,340		9,092		9,717		9,580

				2,660		6,709		8,340		9,102		9,717		9,580

				2,665		6,709		8,330		9,102		9,707		9,590

				2,670		6,709		8,330		9,102		9,717		9,590

				2,675		6,709		8,330		9,102		9,717		9,580

				2,680		6,719		8,330		9,111		9,717		9,580

				2,685		6,709		8,330		9,102		9,717		9,580

				2,690		6,709		8,330		9,111		9,717		9,580

				2,695		6,699		8,330		9,102		9,727		9,580

				2,700		6,709		8,320		9,111		9,727		9,570

				2,705		6,709		8,330		9,102		9,727		9,570

				2,710		6,709		8,320		9,111		9,727		9,580

				2,715		6,709		8,320		9,111		9,727		9,570

				2,720		6,709		8,320		9,111		9,727		9,570

				2,725		6,719		8,320		9,111		9,727		9,570

				2,730		6,709		8,320		9,111		9,736		9,580

				2,735		6,709		8,320		9,111		9,727		9,570

				2,740		6,709		8,311		9,111		9,727		9,570

				2,745		6,709		8,311		9,111		9,736		9,570

				2,750		6,709		8,311		9,121		9,727		9,561

				2,755		6,699		8,311		9,111		9,736		9,570

				2,760		6,699		8,301		9,121		9,736		9,570

				2,765		6,699		8,311		9,121		9,736		9,570

				2,770		6,699		8,311		9,121		9,736		9,561

				2,775		6,699		8,301		9,121		9,736		9,561

				2,780		6,699		8,301		9,121		9,736		9,561

				2,785		6,709		8,301		9,121		9,736		9,561

				2,790		6,699		8,301		9,121		9,736		9,561

				2,795		6,699		8,301		9,131		9,746		9,551

				2,800		6,699		8,301		9,121		9,736		9,551

				2,805		6,699		8,301		9,131		9,736		9,551

				2,810		6,699		8,301		9,121		9,736		9,551

				2,815		6,689		8,301		9,121		9,746		9,551

				2,820		6,689		8,291		9,131		9,736		9,551

				2,825		6,689		8,301		9,131		9,746		9,551

				2,830		6,689		8,301		9,131		9,736		9,551

				2,835		6,680		8,301		9,131		9,736		9,551

				2,840		6,689		8,301		9,131		9,746		9,551

				2,845		6,680		8,291		9,131		9,746		9,551

				2,850		6,680		8,291		9,131		9,746		9,551

				2,855		6,670		8,301		9,131		9,746		9,541

				2,860		6,680		8,291		9,131		9,746		9,541

				2,865		6,680		8,291		9,131		9,746		9,541

				2,870		6,680		8,291		9,131		9,746		9,541

				2,875		6,680		8,291		9,131		9,746		9,541

				2,880		6,670		8,281		9,131		9,746		9,551

				2,885		6,670		8,291		9,131		9,746		9,541

				2,890		6,670		8,281		9,131		9,746		9,541

				2,895		6,660		8,291		9,131		9,746		9,541

				2,900		6,670		8,281		9,131		9,736		9,541

				2,905		6,660		8,281		9,121		9,746		9,541

				2,910		6,660		8,281		9,131		9,746		9,541

				2,915		6,660		8,281		9,131		9,746		9,541

				2,920		6,650		8,281		9,131		9,746		9,541

				2,925		6,650		8,281		9,131		9,746		9,541

				2,930		6,650		8,271		9,121		9,746		9,541

				2,935		6,650		8,271		9,121		9,746		9,541

				2,940		6,650		8,271		9,121		9,746		9,541

				2,945		6,650		8,281		9,131		9,736		9,541

				2,950		6,650		8,271		9,121		9,736		9,541

				2,955		6,650		8,271		9,121		9,736		9,541

				2,960		6,650		8,271		9,121		9,736		9,541

				2,965		6,641		8,271		9,121		9,736		9,551

				2,970		6,641		8,271		9,121		9,736		9,541

				2,975		6,641		8,271		9,121		9,746		9,541

				2,980		6,641		8,262		9,111		9,736		9,551

				2,985		6,641		8,271		9,111		9,736		9,551

				2,990		6,641		8,271		9,111		9,727		9,541

				2,995		6,631		8,271		9,111		9,727		9,531

				3,000		6,641		8,271		9,111		9,736		9,551

				3,005		6,641		8,271		9,111		9,727		9,551

				3,010		6,631		8,262		9,111		9,736		9,541

				3,015		6,631		8,262		9,102		9,727		9,541

				3,020		6,631		8,262		9,102		9,717		9,551

				3,025		6,631		8,271		9,111		9,727		9,551

				3,030		6,631		8,262		9,102		9,717		9,551

				3,035		6,621		8,262		9,102		9,717		9,551

				3,040		6,631		8,262		9,102		9,717		9,551

				3,045		6,631		8,262		9,092		9,717		9,561

				3,050		6,631		8,262		9,102		9,727		9,561

				3,055		6,621		8,262		9,092		9,717		9,561

				3,060		6,621		8,252		9,092		9,717		9,561

				3,065		6,621		8,252		9,092		9,717		9,561

				3,070		6,621		8,252		9,082		9,717		9,570

				3,075		6,621		8,262		9,092		9,717		9,561

				3,080		6,621		8,252		9,082		9,707		9,561

				3,085		6,621		8,252		9,082		9,707		9,570

				3,090		6,621		8,252		9,082		9,707		9,561

				3,095		6,611		8,262		9,082		9,707		9,570

				3,100		6,621		8,252		9,072		9,697		9,570

				3,105		6,621		8,252		9,072		9,707		9,580

				3,110		6,621		8,252		9,072		9,697		9,580

				3,115		6,611		8,252		9,072		9,697		9,580

				3,120		6,611		8,252		9,072		9,697		9,580

				3,125		6,611		8,252		9,063		9,697		9,580

				3,130		6,611		8,262		9,072		9,697		9,590

				3,135		6,611		8,252		9,063		9,688		9,590

				3,140		6,611		8,252		9,063		9,697		9,590

				3,145		6,611		8,252		9,063		9,688		9,590

				3,150		6,602		8,252		9,063		9,688		9,590

				3,155		6,602		8,252		9,072		9,688		9,590

				3,160		6,602		8,252		9,063		9,688		9,590

				3,165		6,602		8,262		9,053		9,678		9,600

				3,170		6,602		8,252		9,063		9,678		9,600

				3,175		6,602		8,252		9,063		9,678		9,590

				3,180		6,602		8,262		9,053		9,678		9,600

				3,185		6,602		8,262		9,053		9,678		9,600

				3,190		6,602		8,262		9,053		9,678		9,600

				3,195		6,592		8,262		9,053		9,678		9,600

				3,200		6,602		8,262		9,053		9,678		9,600

				3,205		6,592		8,262		9,053		9,678		9,609

				3,210		6,602		8,262		9,043		9,668		9,609

				3,215		6,592		8,262		9,053		9,668		9,609

				3,220		6,592		8,262		9,043		9,668		9,609

				3,225		6,592		8,271		9,053		9,668		9,609

				3,230		6,592		8,262		9,053		9,668		9,609

				3,235		6,592		8,262		9,043		9,668		9,609

				3,240		6,592		8,271		9,043		9,668		9,609

				3,245		6,592		8,271		9,033		9,668		9,619

				3,250		6,592		8,281		9,043		9,658		9,619

				3,255		6,592		8,271		9,043		9,658		9,609

				3,260		6,582		8,281		9,043		9,658		9,619

				3,265		6,582		8,281		9,033		9,658		9,629

				3,270		6,582		8,281		9,033		9,658		9,619

				3,275		6,582		8,271		9,043		9,658		9,619

				3,280		6,582		8,281		9,033		9,658		9,619

				3,285		6,582		8,281		9,033		9,658		9,629

				3,290		6,582		8,281		9,033		9,658		9,619

				3,295		6,582		8,281		9,043		9,658		9,629

				3,300		6,582		8,281		9,033		9,648		9,629

				3,305		6,582		8,291		9,023		9,658		9,629

				3,310		6,582		8,301		9,033		9,658		9,629

				3,315		6,572		8,291		9,033		9,648		9,629

				3,320		6,582		8,291		9,033		9,648		9,629

				3,325		6,572		8,291		9,023		9,648		9,629

				3,330		6,582		8,301		9,023		9,648		9,639

				3,335		6,572		8,301		9,033		9,648		9,639

				3,340		6,572		8,301		9,023		9,648		9,629

				3,345		6,572		8,301		9,033		9,639		9,639

				3,350		6,582		8,301		9,014		9,648		9,639

				3,355		6,572		8,301		9,023		9,648		9,639

				3,360		6,572		8,301		9,023		9,648		9,629

				3,365		6,572		8,311		9,014		9,639		9,639

				3,370		6,572		8,311		9,023		9,639		9,639

				3,375		6,572		8,311		9,014		9,639		9,639

				3,380		6,572		8,311		9,014		9,629		9,639

				3,385		6,572		8,320		9,014		9,639		9,639

				3,390		6,582		8,311		9,014		9,639		9,648

				3,395		6,572		8,311		9,014		9,639		9,648

				3,400		6,582		8,311		9,014		9,639		9,639

				3,405		6,572		8,320		9,014		9,629		9,648

				3,410		6,572		8,320		9,014		9,639		9,648

				3,415		6,572		8,320		9,014		9,629		9,648

				3,420		6,572		8,320		9,014		9,629		9,639

				3,425		6,572		8,330		9,004		9,629		9,658

				3,430		6,572		8,320		9,004		9,629		9,658

				3,435		6,563		8,330		9,014		9,629		9,648

				3,440		6,572		8,330		9,014		9,629		9,648

				3,445		6,582		8,320		9,004		9,629		9,658

				3,450		6,582		8,330		9,004		9,629		9,658

				3,455		6,572		8,330		9,014		9,619		9,658

				3,460		6,572		8,330		9,004		9,619		9,648

				3,465		6,572		8,330		9,004		9,619		9,658

				3,470		6,582		8,340		9,004		9,629		9,658

				3,475		6,572		8,330		9,004		9,629		9,658

				3,480		6,572		8,330		9,004		9,629		9,648

				3,485		6,572		8,340		8,994		9,619		9,658

				3,490		6,582		8,340		8,994		9,619		9,668

				3,495		6,582		8,340		9,004		9,619		9,658

				3,500		6,582		8,340		9,004		9,619		9,658

				3,505		6,582		8,340		8,994		9,619		9,668

				3,510		6,582		8,340		8,994		9,619		9,678

				3,515		6,582		8,340		8,994		9,619		9,658

				3,520		6,582		8,340		9,004		9,619		9,658

				3,525		6,592		8,350		8,994		9,619		9,668

				3,530		6,592		8,350		8,994		9,619		9,678

				3,535		6,592		8,340		8,994		9,609		9,668

				3,540		6,592		8,340		8,994		9,609		9,668

				3,545		6,592		8,350		9,004		9,609		9,668

				3,550		6,592		8,350		8,984		9,609		9,668

				3,555		6,592		8,350		8,994		9,609		9,678

				3,560		6,592		8,350		8,994		9,619		9,668

				3,565		6,602		8,359		8,994		9,609		9,678

				3,570		6,602		8,359		8,994		9,609		9,678

				3,575		6,602		8,350		8,994		9,609		9,678

				3,580		6,602		8,350		8,994		9,609		9,678

				3,585		6,611		8,350		8,994		9,609		9,678

				3,590		6,611		8,359		8,994		9,609		9,678

				3,595		6,611		8,350		8,994		9,619		9,678

				3,600		6,611		8,359		8,994		9,609		9,678

				3,605		6,611		8,359		8,994		9,609		9,678

				3,610		6,621		8,359		8,994		9,600		9,688

				3,615		6,611		8,359		8,994		9,609		9,678

				3,620		6,611		8,359		8,994		9,609		9,678

				3,625		6,621		8,359		9,004		9,609		9,678

				3,630		6,621		8,359		8,994		9,609		9,678

				3,635		6,621		8,359		9,004		9,609		9,678

				3,640		6,611		8,369		8,994		9,609		9,678

				3,645		6,621		8,369		8,994		9,609		9,678

				3,650		6,621		8,369		9,004		9,609		9,688

				3,655		6,631		8,359		9,004		9,609		9,678

				3,660		6,631		8,369		9,004		9,609		9,678

				3,665		6,631		8,369		9,004		9,609		9,678

				3,670		6,631		8,369		9,004		9,609		9,688

				3,675		6,631		8,369		9,004		9,619		9,678

				3,680		6,631		8,369		9,004		9,609		9,678

				3,685		6,641		8,379		9,004		9,609		9,678

				3,690		6,641		8,369		9,004		9,619		9,678

				3,695		6,641		8,369		9,004		9,619		9,678

				3,700		6,641		8,379		9,004		9,619		9,678

				3,705		6,641		8,379		9,014		9,619		9,668

				3,710		6,641		8,379		9,014		9,619		9,678

				3,715		6,650		8,369		9,014		9,629		9,678

				3,720		6,650		8,379		9,014		9,619		9,678

				3,725		6,650		8,379		9,004		9,629		9,668

				3,730		6,650		8,379		9,014		9,629		9,678

				3,735		6,650		8,379		9,014		9,629		9,668

				3,740		6,650		8,379		9,023		9,629		9,668

				3,745		6,660		8,379		9,023		9,629		9,668

				3,750		6,660		8,389		9,023		9,629		9,668

				3,755		6,660		8,379		9,023		9,639		9,668

				3,760		6,660		8,379		9,023		9,639		9,668

				3,765		6,660		8,389		9,023		9,639		9,658

				3,770		6,660		8,389		9,033		9,639		9,668

				3,775		6,670		8,398		9,033		9,639		9,668

				3,780		6,660		8,389		9,023		9,648		9,668

				3,785		6,660		8,389		9,033		9,648		9,658

				3,790		6,670		8,389		9,033		9,648		9,658

				3,795		6,670		8,398		9,033		9,648		9,648

				3,800		6,660		8,389		9,043		9,648		9,658

				3,805		6,670		8,389		9,033		9,658		9,658

				3,810		6,670		8,389		9,043		9,648		9,658

				3,815		6,670		8,398		9,043		9,658		9,648

				3,820		6,670		8,389		9,043		9,658		9,648

				3,825		6,670		8,398		9,043		9,658		9,639

				3,830		6,670		8,398		9,043		9,658		9,648

				3,835		6,670		8,398		9,043		9,668		9,639

				3,840		6,670		8,389		9,053		9,668		9,639

				3,845		6,680		8,389		9,053		9,658		9,629

				3,850		6,680		8,389		9,053		9,668		9,648

				3,855		6,680		8,389		9,053		9,668		9,639

				3,860		6,680		8,389		9,063		9,668		9,639

				3,865		6,680		8,398		9,053		9,668		9,629

				3,870		6,680		8,389		9,063		9,678		9,639

				3,875		6,680		8,398		9,053		9,678		9,629

				3,880		6,680		8,389		9,063		9,678		9,619

				3,885		6,680		8,389		9,063		9,678		9,629

				3,890		6,689		8,389		9,063		9,678		9,619

				3,895		6,680		8,389		9,063		9,688		9,629

				3,900		6,680		8,389		9,063		9,678		9,619

				3,905		6,689		8,389		9,063		9,678		9,619

				3,910		6,680		8,389		9,063		9,678		9,629

				3,915		6,689		8,389		9,063		9,678		9,619

				3,920		6,689		8,389		9,072		9,688		9,619

				3,925		6,689		8,389		9,072		9,688		9,609

				3,930		6,689		8,389		9,072		9,688		9,619

				3,935		6,699		8,379		9,072		9,688		9,609

				3,940		6,699		8,379		9,072		9,688		9,619

				3,945		6,699		8,389		9,072		9,688		9,609

				3,950		6,699		8,379		9,082		9,688		9,609

				3,955		6,699		8,379		9,082		9,697		9,600

				3,960		6,689		8,389		9,082		9,688		9,600

				3,965		6,699		8,379		9,072		9,697		9,609

				3,970		6,689		8,379		9,082		9,697		9,600

				3,975		6,699		8,369		9,072		9,697		9,600

				3,980		6,699		8,379		9,082		9,697		9,600

				3,985		6,699		8,369		9,082		9,697		9,600

				3,990		6,699		8,369		9,082		9,707		9,600

				3,995		6,699		8,359		9,082		9,697		9,590

				4,000		6,699		8,369		9,092		9,697		9,590

				4,005		6,699		8,369		9,092		9,707		9,590

				4,010		6,699		8,369		9,092		9,697		9,590

				4,015		6,699		8,359		9,092		9,707		9,590

				4,020		6,709		8,359		9,092		9,697		9,590

				4,025		6,709		8,359		9,092		9,707		9,590

				4,030		6,709		8,359		9,092		9,707		9,590

				4,035		6,709		8,359		9,092		9,707		9,590

				4,040		6,709		8,350		9,092		9,707		9,590

				4,045		6,709		8,350		9,092		9,707		9,580

				4,050		6,709		8,350		9,092		9,707		9,580

				4,055		6,719		8,350		9,092		9,707		9,580

				4,060		6,709		8,350		9,102		9,707		9,580

				4,065		6,719		8,340		9,102		9,707		9,580

				4,070		6,719		8,350		9,102		9,717		9,580

				4,075		6,719		8,340		9,102		9,717		9,580

				4,080		6,709		8,340		9,102		9,717		9,580

				4,085		6,709		8,340		9,102		9,707		9,580

				4,090		6,719		8,340		9,111		9,717		9,570

				4,095		6,709		8,340		9,102		9,717		9,580

				4,100		6,719		8,340		9,102		9,717		9,580

				4,105		6,719		8,330		9,102		9,727		9,570

				4,110		6,729		8,330		9,102		9,717		9,570

				4,115		6,719		8,330		9,102		9,717		9,570

				4,120		6,719		8,330		9,111		9,717		9,570

				4,125		6,719		8,330		9,102		9,717		9,570

				4,130		6,719		8,330		9,111		9,727		9,570

				4,135		6,719		8,330		9,111		9,727		9,570

				4,140		6,719		8,320		9,111		9,727		9,570

				4,145		6,729		8,320		9,111		9,727		9,561

				4,150		6,719		8,330		9,111		9,727		9,561

				4,155		6,719		8,320		9,111		9,727		9,561

				4,160		6,719		8,320		9,111		9,736		9,570

				4,165		6,719		8,320		9,121		9,727		9,561

				4,170		6,729		8,320		9,111		9,727		9,551

				4,175		6,719		8,311		9,111		9,736		9,551

				4,180		6,719		8,311		9,121		9,736		9,561

				4,185		6,719		8,311		9,121		9,736		9,561

				4,190		6,719		8,311		9,111		9,736		9,561

				4,195		6,719		8,311		9,121		9,736		9,551

				4,200		6,719		8,311		9,121		9,736		9,561

				4,205		6,719		8,301		9,131		9,736		9,551

				4,210		6,719		8,301		9,131		9,736		9,551

				4,215		6,719		8,301		9,121		9,746		9,551

				4,220		6,719		8,301		9,131		9,746		9,541

				4,225		6,719		8,301		9,131		9,736		9,551

				4,230		6,719		8,301		9,131		9,736		9,551

				4,235		6,719		8,311		9,131		9,736		9,551

				4,240		6,719		8,301		9,131		9,736		9,551

				4,245		6,709		8,301		9,131		9,746		9,551

				4,250		6,709		8,301		9,141		9,746		9,551

				4,255		6,709		8,301		9,131		9,746		9,541

				4,260		6,709		8,301		9,131		9,746		9,541

				4,265		6,709		8,301		9,131		9,746		9,541

				4,270		6,709		8,301		9,141		9,746		9,541

				4,275		6,699		8,301		9,131		9,746		9,541

				4,280		6,709		8,291		9,131		9,746		9,541

				4,285		6,699		8,301		9,131		9,756		9,541

				4,290		6,699		8,291		9,131		9,756		9,541

				4,295		6,699		8,301		9,131		9,756		9,541

				4,300		6,699		8,291		9,131		9,746		9,541

				4,305		6,689		8,291		9,131		9,746		9,541

				4,310		6,689		8,291		9,141		9,746		9,531

				4,315		6,689		8,291		9,131		9,746		9,541

				4,320		6,699		8,291		9,131		9,756		9,541

				4,325		6,689		8,291		9,141		9,746		9,531

				4,330		6,689		8,281		9,131		9,756		9,531

				4,335		6,689		8,291		9,131		9,746		9,531

				4,340		6,689		8,291		9,131		9,756		9,531

				4,345		6,680		8,291		9,131		9,746		9,531

				4,350		6,689		8,291		9,131		9,746		9,521

				4,355		6,680		8,281		9,131		9,736		9,521

				4,360		6,680		8,281		9,131		9,746		9,531

				4,365		6,680		8,281		9,131		9,746		9,531

				4,370		6,680		8,281		9,131		9,746		9,521

				4,375		6,670		8,281		9,131		9,746		9,521

				4,380		6,670		8,281		9,131		9,746		9,531

				4,385		6,670		8,281		9,131		9,746		9,521

				4,390		6,660		8,271		9,131		9,746		9,531

				4,395		6,670		8,271		9,131		9,746		9,521

				4,400		6,660		8,271		9,121		9,746		9,531

				4,405		6,660		8,281		9,121		9,746		9,521

				4,410		6,660		8,271		9,131		9,736		9,531

				4,415		6,660		8,271		9,121		9,736		9,531

				4,420		6,660		8,271		9,121		9,727		9,531

				4,425		6,650		8,271		9,121		9,736		9,531

				4,430		6,650		8,271		9,121		9,736		9,531

				4,435		6,650		8,262		9,121		9,727		9,531

				4,440		6,650		8,271		9,121		9,727		9,531

				4,445		6,650		8,262		9,121		9,727		9,541

				4,450		6,650		8,262		9,121		9,727		9,541

				4,455		6,650		8,262		9,111		9,736		9,531

				4,460		6,641		8,262		9,111		9,727		9,541

				4,465		6,641		8,262		9,111		9,727		9,531

				4,470		6,641		8,252		9,111		9,727		9,541

				4,475		6,641		8,262		9,111		9,717		9,541

				4,480		6,641		8,262		9,111		9,727		9,541

				4,485		6,641		8,262		9,102		9,727		9,541

				4,490		6,650		8,252		9,102		9,717		9,541

				4,495		6,641		8,262		9,102		9,717		9,541

				4,500		6,641		8,252		9,102		9,717		9,541

				4,505		6,631		8,252		9,102		9,717		9,551

				4,510		6,631		8,252		9,092		9,707		9,551

				4,515		6,631		8,252		9,102		9,717		9,541

				4,520		6,631		8,252		9,102		9,707		9,551

				4,525		6,631		8,252		9,102		9,707		9,551

				4,530		6,621		8,252		9,092		9,707		9,551

				4,535		6,621		8,252		9,092		9,707		9,561

				4,540		6,631		8,252		9,092		9,707		9,561

				4,545		6,631		8,252		9,082		9,697		9,561

				4,550		6,621		8,252		9,082		9,697		9,551

				4,555		6,621		8,252		9,082		9,697		9,551

				4,560		6,631		8,262		9,082		9,688		9,561

				4,565		6,631		8,252		9,082		9,697		9,570

				4,570		6,621		8,252		9,082		9,688		9,561

				4,575		6,621		8,252		9,082		9,697		9,561

				4,580		6,621		8,242		9,082		9,688		9,570

				4,585		6,621		8,252		9,072		9,688		9,570

				4,590		6,621		8,252		9,072		9,678		9,570

				4,595		6,621		8,252		9,072		9,678		9,570

				4,600		6,621		8,242		9,072		9,678		9,570

				4,605		6,621		8,252		9,072		9,678		9,580

				4,610		6,621		8,252		9,072		9,678		9,580

				4,615		6,621		8,252		9,072		9,678		9,580

				4,620		6,621		8,262		9,072		9,678		9,580

				4,625		6,621		8,252		9,072		9,678		9,590

				4,630		6,621		8,252		9,063		9,668		9,580

				4,635		6,611		8,252		9,063		9,668		9,580

				4,640		6,611		8,262		9,063		9,668		9,590

				4,645		6,611		8,262		9,063		9,668		9,590

				4,650		6,611		8,262		9,053		9,668		9,590

				4,655		6,611		8,252		9,053		9,658		9,590

				4,660		6,611		8,252		9,063		9,668		9,590

				4,665		6,611		8,271		9,063		9,668		9,600

				4,670		6,602		8,262		9,053		9,658		9,600

				4,675		6,602		8,262		9,053		9,658		9,600

				4,680		6,611		8,271		9,053		9,668		9,600

				4,685		6,611		8,271		9,053		9,658		9,600

				4,690		6,602		8,271		9,053		9,658		9,609

				4,695		6,602		8,271		9,053		9,658		9,609

				4,700		6,611		8,271		9,053		9,658		9,600

				4,705		6,602		8,271		9,053		9,658		9,619

				4,710		6,602		8,271		9,053		9,648		9,619

				4,715		6,602		8,271		9,043		9,658		9,619

				4,720		6,602		8,271		9,043		9,658		9,619

				4,725		6,602		8,281		9,043		9,658		9,609

				4,730		6,602		8,281		9,043		9,658		9,609

				4,735		6,592		8,291		9,043		9,648		9,609

				4,740		6,602		8,281		9,043		9,648		9,619

				4,745		6,592		8,281		9,043		9,648		9,619

				4,750		6,602		8,291		9,043		9,648		9,609

				4,755		6,592		8,291		9,043		9,639		9,619

				4,760		6,592		8,291		9,043		9,648		9,619

				4,765		6,592		8,291		9,043		9,648		9,619

				4,770		6,592		8,291		9,033		9,639		9,619

				4,775		6,592		8,291		9,043		9,648		9,619

				4,780		6,592		8,291		9,033		9,648		9,619

				4,785		6,582		8,301		9,033		9,639		9,629

				4,790		6,582		8,301		9,033		9,639		9,619

				4,795		6,582		8,301		9,033		9,639		9,629

				4,800		6,582		8,301		9,033		9,639		9,629

				4,805		6,582		8,301		9,033		9,639		9,629

				4,810		6,582		8,301		9,033		9,639		9,619

				4,815		6,582		8,311		9,023		9,639		9,629

				4,820		6,582		8,311		9,033		9,639		9,629

				4,825		6,592		8,311		9,033		9,629		9,629

				4,830		6,582		8,311		9,023		9,639		9,629

				4,835		6,582		8,311		9,023		9,629		9,629

				4,840		6,582		8,311		9,023		9,639		9,629

				4,845		6,582		8,311		9,033		9,639		9,639

				4,850		6,582		8,311		9,014		9,629		9,639

				4,855		6,572		8,311		9,023		9,629		9,639

				4,860		6,582		8,311		9,023		9,629		9,639

				4,865		6,582		8,320		9,023		9,619		9,639

				4,870		6,572		8,320		9,014		9,629		9,639

				4,875		6,582		8,320		9,014		9,629		9,639

				4,880		6,582		8,320		9,014		9,619		9,639

				4,885		6,582		8,320		9,023		9,619		9,648

				4,890		6,582		8,330		9,014		9,619		9,639

				4,895		6,582		8,320		9,014		9,619		9,648

				4,900		6,582		8,330		9,014		9,619		9,639

				4,905		6,582		8,330		9,014		9,619		9,648

				4,910		6,582		8,330		9,004		9,619		9,648

				4,915		6,572		8,330		9,014		9,619		9,648

				4,920		6,582		8,330		9,014		9,619		9,648

				4,925		6,582		8,330		9,014		9,619		9,648

				4,930		6,582		8,330		9,004		9,619		9,648

				4,935		6,582		8,330		9,004		9,609		9,648

				4,940		6,582		8,330		9,004		9,619		9,648

				4,945		6,582		8,340		9,014		9,609		9,658

				4,950		6,582		8,340		9,004		9,619		9,639

				4,955		6,582		8,340		9,004		9,609		9,648

				4,960		6,582		8,340		9,004		9,609		9,648

				4,965		6,592		8,340		9,004		9,609		9,658

				4,970		6,592		8,340		9,004		9,600		9,658

				4,975		6,592		8,340		9,004		9,609		9,658

				4,980		6,592		8,340		9,004		9,600		9,658

				4,985		6,592		8,340		9,004		9,600		9,658

				4,990		6,592		8,340		8,994		9,600		9,658

				4,995		6,592		8,340		8,994		9,600		9,668
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