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1. Zusammenfassung

Seit etwa 2 Jahrzehnten ist es moglich, durch Messungen des Schwingungszustandes am
Verdichtungswerkzeug bereits wéhrend des Verdichtungsvorganges MessgréRen zur Beurteilung des
Verdichtungszustandes anzugeben. Dabei handelt es sich um indirekte Messgrofien, die durch eine
Kalibrierung auf die Klassischen Messgrofen zuriickgefiihrt werden missen.

Zur Uberpriifung der Verdichtung werden bei den klassischen Verfahren physikalisch verifizierbare
MessgroRRen, wie Dichte und Verformungsmodul, zur Beurteilung herangezogen. Die Ermittlung
erfolgt im Anschluss an den Verdichtungsvorgang.

Durch systematische Weiterentwicklung des Messverfahrens ist es nun moglich bei jeder
Vibrationsbewegung aus dem Zusammenhang zwischen Kraft und Einsenkung des
Verdichtungsgerates unmittelbar eine MessgrofRe zu ermitteln, die in direktem Zusammenhang zum
Verformungsmodul Ev des Bodens steht. Dieser Messwert wird mit Vibrationsmodul Evi, bezeichnet.
Da es sich um eine direkte, physikalisch verifizierbare Messgrofie handelt, kann eine Kalibrierung mit
dem Verformungsmodul zukinftig entfallen.

Durch Messungen mit unterschiedlichen Vibrationsgeraten und unterschiedlichen Bdden wird gezeigt,
dass der ermittelte Vibrationsmodul unabhangig von den Maschinenparametern ermittelt werden kann.

2. Physikalische Grundlagen des Messprinzips

Zur Messung  des Bewegungsverhaltens  der  schwingenden Bandage  werden
Beschleunigungsaufnehmer  eingesetzt. Nach dem  Newton’schen Axiom messen die
Beschleunigungsaufnenmer die Absolutbeschleunigungen der schwingenden Masse in Abhéngigkeit
von der Zeit. Durch die Anordnung der Beschleunigungsaufnehmer lassen sich alle in der
Schwingebene auftretenden Bewegungsablaufe analysieren (siehe z.B. /4/).

Fir Vibrationsmodul Evi, wird die vertikale Komponente der Beschleunigung numerisch ausgewertet.
Die Ermittlung des Vibrationsmoduls Evi, stiitzt sich deshalb auf die rein vertikale Betrachtung, weil
fur diesen Fall in der Literatur /2/ eine geschlossene Losung existiert, mit der aus dem Kraft/\Weg-
Zusammenhang auf den Modul des Bodens bzw. des Untergrundes geschlossen werden kann.

In vertikaler Schwingrichtung wirken neben der gemessenen Massenkraft des Walzenkérpers folgende
Kréfte:

- die Fliehkraft des Erregersystems ,

- die Gewichtskraft der schwingenden Masse zuziiglich der durch die verwendeten
Gummifederelemente im Wesentlichen statisch wirkende Gewichtskraft der Obermasse;
die Summe ist gleich der gesamten statischen Achslast,

- die gesuchte Bodenkontaktkraft.
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Die Auswertung geht zundchst aus von dem gemessenen zeitlichen Verlauf der Beschleunigung bzw.

der proportionalen Massenkraft. Diese Massenkraft lasst sich in zwei Teile aufteilen:
- einen um die statische Achslast Fsw: nach unten verschobenen reinen sinusférmigen

Fliehkraftverlauf Frien
- den Differenzanteil, die gesuchte Bodenkontaktkraft Fg
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Bild 2: Zeitlicher Verlauf der Krafte und Bodenkontakt

Aus der Beschleunigung wird parallel zur Berechnung der Bodenkontaktkraft durch zweimalige
Integration der Schwingweg des schwingenden Walzenkdrpers ermittelt, Bild 3. Zur Auswertung wird
nun die zwischen dem Boden und Bandage wirkende Bodenkontaktkraft (iber dem Schwingweg des
Walzenkorpers bzw. der dem Boden aufgeprdgten Verformung aufgetragen. Dadurch entsteht das
sogenannte Indikatordiagramm. Indikatordiagramme werden in der Technik auch verwendet bei



Verdichtern und Kompressoren sowie bei Verbrennungskraftmaschinen. Die indizierte Flache
entspricht der pro Exzenterumdrehung in den Boden abgegebenen Verdichtungsarbeit bzw. der
abgegebenen Energie. Nach Multiplikation mit der Erregerfrequenz erhdlt man die abgegebene
Verdichtungsleistung.
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Bild 3: Indikatordiagramm, Darstellung von Kompressions- und Expansionsphase, effektiv
abgegebene Verdichtungsenergie

Die weitere Betrachtung geht jedoch nicht von der indizierten Fl&che aus, sondern von der Steigung
der Kraft-Weg-Kennlinie wéhrend der Kompressionsphase des Bodens. Es ist plausibel, dass bei einer
geringen Steifigkeit des Bodens die Kompessionskurve flach verlauft und bei zunehmender Steifigkeit
des Boden wéhrend der Kompressionsphase der in den Boden eindringenden Bandage mehr
Widerstand entgegensetzt wird.
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Bild 4: Zunehmende Steifigkeiten des Bodens bzw. des Untergrundes filhren zu einer hoéheren
Steigung der Kraft-Weg-Kennlinie
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Diese KenngroRe ist mit verschiedenen grundsatzlichen Nachteilen behaftet. Die Steifigkeit k steigt
mit der Bandagenbreite und dem Bandagendurchmesser an. Ferner besteht eine Abhangigkeit von der
schwingenden Masse, der Obermasse und der installierten Unwucht. Insgesamt lasst sich
zusammenfassen, dass die Steifigkeit k im Gegensatz zu den in der Vergangenheit tblichen indirekten
Kenngrolien (z.B. Omega-Anzeige beim Terrameter) zwar eine physikalisch verifizierbare KenngroRRe
handelt, die Messwerte jedoch nicht direkt von einem Walzentyp auf den anderen tbertragbar sind.



Die hier neu vorgestellte Methode zur Beurteilung der Steifigkeit verwendet nicht die Steifigkeit k des
Untergrundes, sondern geht von der Definition des E-Moduls aus. Als Bezeichnung wird spéter der
Begriff Vibrationsmodul Evi, eingefiihrt.

Zum besseren Verstdndnis seien zundchst die Zusammenhdnge zur Bestimmung des
Verformungsmoduls Ev erldutert. Beim Plattendruckversuch handelt es sich um ein Priifverfahren, bei
dem eine kreisformige Lastplatte stufenweise be- und entlastet wird. Der Verformungsmodul selbst
wird aus dem Belastungszyklus bzw. den Belastungszyklen gewonnen. Ausgangspunkt ist hier die
Gleichung fir die Setzung der Oberflache des Halbraumes einer kreisrunden Platte:

G Schubmodul
r  Radius Platte
v Poissonzahl

I(_£_4-G-r
AS 1-v

Diese Gleichung basiert auf einer geschlossenen Ldsung fiir den linear, elastisch, isotropen Halbraum
und kann wie folgt interpretiert werden: Aufgrund eines gemessenen Kraft-Weg-Zusammenhanges
(AF, As) kann bei einer bestimmten Geometrie ( r ) auf die Eigenschaften des Bodens geschlossen
werden (G, v).

In dieser Gleichung sind folgende GréRen zu ersetzen:

G= E
2(1+v)

AF =Ac-7-r?

Mit (1—-v)-(1+v)=1-v?* erhdlt man nach Auflésen nach E folgende Gleichung:
7-(1-v?) .r.AG

E=
2 AS
Daraus lasst sich die Formel fur das Auswerteverfahren des Plattendruckversuches ablesen:
E -15.r.29 (sieche DIN 18134, /5/)
! As

Fur die genaue historische Herleitung der Formel und weitergehende Erlauterungen wird auf /3/
verwiesen.

Gewiss lasst sich der Boden in Wirklichkeit nicht als linear, elastisch und isotrop ansehen. Wiirde er
diese Bedingung jedoch erfiillen, dann konvergiert der Verformungsmodul gegen den E-Modul.

Gegenlber der kreisrunden Lastplatte andert sich bei der Vibrationswalze die Form des
Belastungskorpers von einer kreisrunden Platte in einen liegenden Zylinder. Die Berechnung der
Kontaktbreite des Zylinders geht auf Hertz (1895, /1/) zuriick. Die Kontaktbreite l&sst sich in
Abhangigkeit von Kraft, Geometrie und Materialeigenschaften bestimmen. Vielfach wird darauf
hingewiesen, dass die Abplattung mit Hilfe der Hertz’schen Formeln nicht zu berechnen ist. Die
Fragestellung der Abplattung bzw. der Einsenkung wurde 1939 von Lundberg /2/ verdffentlicht.
Damit ist es moglich, &hnlich wie fir die kreisrunde Platte auch fur den liegenden Zylinder einen
Kraft-Weg-Zusammenhang zu berechnen.

Die Formeln nach Lundberg kdnnen bei gegebener Kraft, Geometrie und Materialeigenschaften nach
dem Weg der Einsenkung 6 explizit aufgelGst werden. Im ersten Schritt erfolgt die Bestimmung der
Kontaktbreite, danach erfolgt die Berechnung der Einsenkung.

5 b Kontaktbreite
b= \/EME R Radius Bandage
V4 E I v Querzahl
E E-Modul
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Zur Vollstandigkeit sei bemerkt, dass bei den Formeln eine parabelférmige Flachenlast Uber die
Kontaktbreite zugrunde liegt, die Kontaktbreite stets klein gegeniiber der Breite der Bandage sein
muss und dass der zylindrische Walzenkorper eine leicht ballige Form besitzen muss. Diese ballige
Form erhdlt der Walzenkdrper im Laufe der Zeit bei Verschleill in den Randbereichen bzw. ist bei
verschiedenen Walzentypen schon durch einen gezielten Herstellungsprozess so vorgegeben. Diese
Idealisierungen sind fur praktische Félle unbedeutend.

Bei bekannter Geometrie (R, 1) liefern die Formeln den Zusammenhang & = f (Fs, E). Dabei kann die
Poissonzahl v konstant mit 0,25 angesetzt werden. In den Termen (1-v?) konnen geringfiigige
Anderungen der Querzahl v vernachlassigt werden. Im Prinzip liefert die Gleichung & = f (Fe, E) das
in Bild 5 abgebildete Ergebnis. Im Hinblick auf die gewohnte Darstellung im Indikatordiagramm wird
die abhéngige GroRe & auf der Abszisse und Fg auf der Ordinate aufgetragen. Parameter ist der
gesuchte E-Modul.
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Bild 5: Abhéangigkeit der Bodenkontaktkraft in Abhédngigkeit der Einsenkung (Parameter E-Modul)
nach Lundberg

Der leicht progressive Kurvenverlauf kann so gedeutet werden, dass ab einer bestimmten Einsenkung
die erforderliche Kraft bei weiterer Einsenkung Uberproportional anwachst, da mit wachsender
Kontaktbreite ein groReres Bodenvolumen angekoppelt wird.

Beim Plattendruchversuch wird zur Auswertung die Belastungskurve herangezogen. In Analogie dazu
geht auch hier der Verlauf der Kompressionskurve aus dem Indikatordiagramm in die weitere
Rechnung ein. Aus der Kurvenschar aus Bild 5 gibt es nur einen Kraft-Einsenkungs-Verlauf, der mit
dem Verlauf der Kompressionskurve aus dem Indikatordiagramm am besten (bereinstimmt (Summe
der Fehlerquadrate wird zum Minimum). Das Ergebnis dieser Rechnung liefert den gesuchten E-
Modul.

Da der Untergrund sich nicht linear, elastisch und isotrop verhélt, wird zur Unterscheidung &hnlich
wie beim Plattendruckversuch flr die praktische Auswertung nicht der Begriff des E-Moduls
verwendet, sondern im Hinblick auf die verwendete Schwingungsanregung der Modul als
Vibrationsmodul “Evi,** bezeichnet.

Da im Ansatz die Geometrie der Walze (Breite, Durchmesser) und bereits bei der Bestimmung der
Bodenkontaktkraft die statische Achslast, die Maschinenmasse und die Unwucht beriicksichtigt sind,
kann der ermittelte Vibrationsmodul Evi, als unabhéngig von der Maschine angesehen werden. Es
handelt sich nicht mehr um eine dimensionslose KenngroRe, deren Ubertragbarkeit auf verschiedene
Maschinentypen nur durch gesonderte Kalibrierung mdglich wird. Hier kann mit verschiedenen
Maschinen und Maschinentypen der Vibrationsmodul des Untergrundes bestimmt werden.



Die zugrunde gelegten Zusammenhange fur die Kraft-Einsenkung basieren auf der Losung fur vertikal
wirkende Krafte. Deshalb wird bei gerichteten Schwingern nur die Vertikalkomponente zur
Berechnung verwendet. Messungen zeigen, dass dies moglich ist, wenn die Schwingrichtung um mehr
als 12-15 Grad von der Horizontalen abweicht.

3. Messungen
3.1. Abhéngigkeit bzw. Unabhangigkeit der Messergebnisse von der Amplitude

Die folgenden Messungen sind so geordnet, damit anhand einer systematischen Betrachtungsweise das
Funktionsprinzip auch im Hinblick auf Vergleich mit anderen Messverfahren schliissig nachvollzogen
werden kann.

Um die Abhangigkeit bzw. die Unabhé&ngigkeit von der Amplitude zu untersuchen, muss im Hinblick
auf den Einsatz bei gerichteten Schwingungserregern zunéchst deren Tiefenwirkung untersucht
werden. Bild 6 zeigt den grundsatzlich unterschiedlichen Verlauf der Dichte Uber der Messtiefe fir
Kreisschwinger und gerichtete Schwinger am Beispiel einer BW 213 Versuchswalze auf Grubenkies.
Um den Einfluss deutlich herauszustellen, wurde eine Schiitthéhe von 1m gewahlt. Als MaR fir die
Verdichtung werden hier die Ergebnisse einer Rammsondierung sowie die Setzung der
Schittoberflache herangezogen.

BW 213 Kreisschwinger --> Rammsondierungen BW 213 Richtschwinger --> Rammsondierungen
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Bild 6: Tiefenprofil und Setzung der Oberflache (Schlagzahl pro 10 cm) im Bodenquerschnitt nach
Verdichtungstuibergéngen

Schon beim ersten Ubergang zeigt sich beim Richtschwinger bei hoherer Messtiefe ein wesentlich
hoherer Dichteanstieg als bei einem Kreisschwinger mit gleicher Frequenz, Linienlast und Amplitude.
Dieser Trend wird bei weiteren Uberfahrten bestitigt. Neben den hoheren Schlagzahlen bei der
Rammsondierung wird die héhere Dichte auch durch die hohere Setzung zum Ausdruck gebracht.
Bodendruckmessungen bestétigen ebenfalls diesen Sachverhalt.

Bei einem so ausgebildetem Tiefenprofil zeigt der Vibrationsmodul Evi, bei kleiner Vertikalamplitude
eine hohe Steifigkeit an, weil im Wesentlichen nur die oberen Schichten von der Vibration erfasst
werden. Bei einer grofReren Vertikalamplitude geht die Steifigkeitsanzeige zuriick. Hier werden durch
die groliere Vertikalamplitude die tiefer liegenden weichen Schichten mit erfasst.



Im Folgenden sollte jedoch ein Nachweis erbracht werden, dass das Messergebnis des
Vibrationsmoduls Evi, auch wegen der gewinschten Vergleichbarkeit verschiedener Walzentypen
unabhéngig von der Amplitude bzw. Vertikalamplitude und damit des Schwingwinkels des
Richtschwingers ist. Zu diesem Zweck wurden auf verschiedenen Baustellen Probeschttfelder mit
einer Schutthdhe von 40 cm angelegt. Diese wurden lagenweise verdichtet, um eine homogene
Schittung Uber der Tiefe sicherzustellen. Im Anschluss an die Verdichtung wurde das Probefeld dann
mit verschiedenen Richtschwingerstellungen tberfahren.

In Bild 7 ist die Steifigkeit k [MN/m] bei unterschiedlichen Schwingwinkeln (Schwingwinkel stets
gemessen gegenuber der Horizontalen) des Schwingungserregers uber der untersuchten Fahrstrecke
dargestellt. Die Abbildung zeigt eine gleichmaRige Steifigkeit Uber die hier abgebildete Messbahn von
25 m. Das Ergebnis der Steifigkeitsanzeige ist praktisch unabhdngig vom Schwingwinkel. Die
Unabhéngigkeit vom Schwingwinkel und damit von der Amplitude wird auch beim geregelten Vario-
Control-Regelsystem bestatigt. Fur jeden Messpunkt, der in Bild 7 dargestellt ist, wird im Rechner ein
Indikatordiagramm ermittelt. Stellvertretend sind 3 Indikatordiagramme (Bodenkontaktkraft [KN]
uber Vertikalschwingweg [mm]) abgebildet.

Bei der hier durchgefiihrten Messung wurde noch die Steifigkeit k anstatt des Vibrationsmoduls Evip
ausgewertet. Bei der Steifigkeit k handelt es sich um die Steigung der Kompressionskurve im
Indikatordiagramm.
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Fahrstrecke [m]

Bild 7: Steifigkeit k [MN/m] (ber einer Fahrstrecke, aufgenommen auf der NBS Koln-Rhein/Main,
Los A, Bodenart: Tonstein, schluffig, sandig



Auf einer weiteren Baustelle (Bild 8) wurden wie zuvor beschrieben auf einer schichtenweise
verdichteten Uber der Tiefe weitgehend homogenen Schiittung nach Abschluss der eigentlichen
Verdichtung Versuchsmessfahrten durchgefiihrt. Diese erfolgten wieder bei festeingestellten
Schwingwinkel, als auch im Vario-Regelbetrieb. Am Beispiel einer entdeckten Weichstelle, die sich
tiber eine Fahrstrecke von etwa 10m erstreckte, wurde ebenfalls eine Unabhéngigkeit der Messwerte
vom momentanen Schwingwinkel festgestellt.

Als Untergrenze des Schwingwinkels wurde ein Wert von etwa 12-15 Grad ermittelt. Bei flacheren
Schwingwinkeln stort der hohe horizontale Oszillationsanteil bei gleichzeitig verschwindendem
Vertikalanteil eine Ermittlung des Vibrationsmoduls Evi, aus dem vertikalem Schwingungsanteil.
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Fahrstrecke [m]

Bild 8: Vibrationsmodul Evib [MN/m?] Uber einer Fahrstrecke, aufgenommen auf der NBS Kéln-
Rhein/Main, PFA 52, EU Wehll, Boden: giel3ig, sandig



3.2. Verdichtungsversuche und Vergleich mit dem Plattendruckversuch

Neben der Untersuchung der Richtungsunabhéngigkeit wurden auch Versuche zum Vergleich mit dem
Kies verwendet. Der
Verdichtungsfortschritt in Abhingigkeit der Ubergénge lasst sich anhand des permanent angezeigten
Vibrationsmoduls sofort erkennen und beurteilen (Bild 9). An den exemplarisch abgebildeten

Plattendruckversuch durchgefuhrt. Als Material wurde ein schluffiger

Indikatordiagrammen kann die steigende Steifigkeit ebenfalls abgelesen werden.
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Verdichtungsbahn [m]

Bild 9: Darstellung des Verdichtungszuwachses anhand des dynamischen Vibrationsmoduls Evi, beim

Verdichten von schluffigem Kies bei verschiedenen Ubergangen




Zum Vergleich des Vibrationsmoduls Evi, mit dem klassischen Verformungsmodul Eyi, Ey, sind beide
Messergebnisse in Abhéangigkeit der Ubergange in Bild 10 aufgetragen. Insbesondere beim ersten
Ubergang ist der Wert E,, im Verhaltnis zum Evi, relativ hoch, da die Lastplatte bei der Erstbelastung
eine Ortliche Nachverdichtung bewirkt. Da bei der Vibration durch die Fahrgeschwindigkeit stets
neuer unverdichteter Boden Uberfahren wird, konvergiert der Vibrationsmodul Evi, zundchst gegen
den Wert des E.. Bei zunehmender Ubergangszahl verschwindet dieser Effekt und der
Vibrationsmodul Evi, konvergiert gegen den Wert Ey, . Die steilere Kennlinie des Vibrationsmoduls
Evib ist aus messtechnischer Sicht zu begriiRen, da dieser Sachverhalt dem Verfahren eine hohere
Empfindlichkeit verleiht. Im Gegensatz dazu besitzt die Dichte (Trockendichte im Erdbau oder
Marshalldichte bei Asphalt) zur Beurteilung des Verdichtungszustandes eine geringe Empfindlichkeit,
da vor dem ersten Ubergang bereits ca. 80% der Enddichte erreicht sind.

Der daraus abgeleitete Zusammenhang (Kalibrierkurven) zwischen dem Vibrationsmodul Evi, und
dem Verformungsmoduls Ei, Ey; ist in Bild 11 dargestellt.
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Bild 10: Vibrationsmodul Evip, Verformungsmodul Eui , Ev2 beim Verdichten von schluffigem Kies in
Abhangigkeit der Ubergénge
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beim Verdichten von schluffigem Kies



3.3. Messungen auf Asphalt

Neben den bisher beschriebenen Versuchen im Erdbau wurden auf einer Baustelle an der A3
(Erneuerung der Autobahn A3 von Nirnberg Richtung Regensburg) Messungen auf Splittmastix
durchgefuhrt. Die Splittmasix-Schicht wird auf eine vorhandene Betonfahrbahn mit Tragschicht und
Binderschicht eingebaut. Die Verdichtungsanforderung lag bei 97% Marshalldichte. Die Messungen
des Vibrationsmoduls wurden mit einer BW 174 VARIOMATIC-2 durchgefihrt.

Die Ergebnisse (Bild 12 und Bild 13) zeigen, dass der Verdichtungsfortschritt im Vergleich zur
ermittelten Marschalldichte auch mit dem Vibrationsmodul beurteilt werden kann.
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Bild 12: Verlauf der Marshalldichte bei Verdichtung einer Splittmastix-Schicht in Abhangigkeit der
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Bild 13: Verlauf des Vibrationsmodul Evi» bei Verdichtung einer Splittmastix-Schicht in Abhdngigkeit
der Ubergéange



3.4. Ausblick

Zur Einfihrung des Vibrationsmoduls Evi, werden in naher Zukunft noch viele Untersuchungen
durchgefuhrt werden missen. Die hier vorgestellten Messergebnisse sind jedoch vielversprechend und
zeigen, dass der Vibrationsmodul bereits zum gegenwadrtigen Zeitpunkt als gute Alternative zum
Verformungsmodul angesehen werden kann.

Durchgefiihrte Vergleiche mit der dynamischen Lastplatte zeigen ebenfalls auch in der quantitativen
Hohe vergleichbare Messergebnisse.

In neuen VARIOCONTROL-Erdbauwalzen wird die Vorwahl fester Evin-Werte méglich sein, die den
typischen Verdichtungsanforderungen im Erdbau entsprechen. Durch den geregelten Vibrationsmodul

werden somit geforderte Endwerte effizient in minimaler Ubergangszahl erreicht und eine
gleichmaRig gute Verdichtung erzeugt.

Vorteile des neuen Messwertes Evin

o  Direkte Ermittlung der Steifigkeit als Vibrationsmoduls Evi, mit physikalischer Einheit [MN/m?]
wahrend des Verdichtungsvorganges

e  Evip steht in direkter Beziehung zu Ev1 bzw. E.. (statischer Plattendruckversuch)

o  Evip ist weitgehend unabhéngig von Amplitude, Frequenz und Arbeitsgeschwindigkeit der Walze

o  Flachendeckende Kontrolle und arbeitsintegriertes Lokalisieren von Schwachstellen

e Bei VARIOCONTROL- und VARIOMATIC2- Walzen kann auch im Automatikmodus
gemessen werden
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Messergebnisse
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 Messungen auf Asphalt
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		11.81		22.1		13.55		17.08		19.01		22.91		26.47		26.98		28.61

		11.78		21.47		13.83		17.05		18.95		23.09		26.77		27.62		28.67

		12.12		21.68		14		17.31		18.97		23.36		27.21		27.85		28.09

		12.38		21.6		13.32		17.14		19.16		23.33		27.19		26.87		28.97

		11.34		21.24		13.48		17.31		19.48		22.81		27.53		26.33		29.21

		11.91		22.32		13.56		17.49		19.55		23		27.89		28.12		29.9

		11.2		21.82		13.49		17.14		19.47		23.27		28.12		28.02		29.94

		11.79		22.39		13.42		17.41		19.35		22.44		28.04		28.09		30.22

		12		22.08		14.23		17.59		19.08		22.56		27.84		27.91		30.11

		12.4		25.01		13.79		17.55		18.63		22.8		27.85		27.98		28.68

		12.44		25.13		13.52		17.13		18.83		22.62		27.82		28.08		29.5

		12.26		24.97		13.29		17.36		19.3		22.53		27.87		28.07		28.19

		12.88		23.56		13.72		17.54		19.47		22.79		28.04		28.13		29.44

		12.56		24.01		13.48		17.85		19.51		22.97		27.69		27.62		27.72

		12.61		24.27		12.86		17.06		19.14		23.66		27.24		27.86		27.66

		12.02		24.25		12.98		17.52		19.35		22.58		27.01		27.33		27.77

		12.71		26.54		13.57		17.85		19.11		22.5		26.59		26.66		27.84

		12.9		26.22		13.52		17.16		18.91		23.45		26.55		27.25		26.89

		12.39		23.6		13.57		17.24		19.42		22.65		26.38		26.58		27.82

		12.27		23.36		14.01		17.26		18.93		22.42		26.17		26.43		26.41

		12.05		23.3		13.26		17.1		18.85		22.9		26.27		26.44		27.03

		11.88		25.99		13.67		17.06		19.18		23.32		26.11		25.7		27.99

		12.04		24.73		13.66		17.57		19.25		22.72		26.39		26.49		28.23

		11.95		21.07		13.43		17.26		18.89		23.31		27.09		26.85		28.12

		12.43		21.72		13.53		16.77		19.06		23.27		26.67		26.86		28

		12.35		24.92		13.62		17.62		19.12		23.37		27.06		26.94		28.39

		12.47		27.64		13.51		17.69		19.39		23.61		27.29		27.18		29.11

		12.09		21.32		13.59		16.7		19.35		22.97		27.06		26.77		27.39

		12.32		22.51		13.56		17.74		19.08		22.79		26.72		27.41		27.2

		11.94		22.47		14.01		17.69		19.27		22.89		26.26		27.21		27.6

		12.3		22.45		13.36		17.58		19.23		23.2		27.14		26.73		28.64

		12.61		22.63		13.59		17.58		19.4		22.67		27.32		26.87		28.79

		12.21		22.68		13.47		17.32		18.78		22.39		27.74		27.64		28.64

		12.51		22.8		13.19		17.79		18.89		23.22		27.54		27.34		28.76
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HABau9 (4V)

phi [grd]

CBoden [MN/m]

CBoden über phi   ,aufgenommen auf NBS Köln-Rhein/Main,Los A, 
                      Bodenart: 4m Tonstein,schluffig,sandig
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58.49

0
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62.016
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59.538

63.879
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59.212

57.938

0
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58.673
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66.852
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58.636

60.66

0

57.497

72.425

58.359

70.024
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58.663

62.447

0

55.873
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58.024
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61.589

62.588
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61.924

70.37
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		10.8		10.8		10.8		11.8

		11		11		11		12

		11.2		11.2		11.2		12.2

		11.4		11.4		11.4		12.4

		11.6		11.6		11.6		12.6

		11.8		11.8		11.8		12.8

		12		12		12		13

		12.2		12.2		12.2		13.2

		12.4		12.4		12.4		13.4

		12.6		12.6		12.6		13.6
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		13		13		13		14
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		13.4		13.4		13.4		14.4

		13.6		13.6		13.6		14.6

		13.8		13.8		13.8		14.8

		14		14		14		15

		14.2		14.2		14.2		15.2

		14.4		14.4		14.4		15.4

		14.6		14.6		14.6		15.6

		14.8		14.8		14.8		15.8

		15		15		15		16

		15.2		15.2		15.2		16.2

		15.4		15.4		15.4		16.4

		15.6		15.6		15.6		16.6

		15.8		15.8		15.8		16.8

		16		16		16		17

		16.2		16.2		16.2		17.2

		16.4		16.4		16.4		17.4

		16.6		16.6		16.6		17.6

		16.8		16.8		16.8		17.8

		17		17		17		18

		17.2		17.2		17.2		18.2

		17.4		17.4		17.4		18.4

		17.6		17.6		17.6		18.6

		17.8		17.8		17.8		18.8

		18		18		18		19

		18.2		18.2		18.2		19.2

		18.4		18.4		18.4		19.4

		18.6		18.6		18.6		19.6

		18.8		18.8		18.8		19.8

		19		19		19		20

		19.2		19.2		19.2		20.2

		19.4		19.4		19.4		20.4

		19.6		19.6		19.6		20.6

		19.8		19.8		19.8		20.8

		20		20		20		21

		20.2		20.2		20.2		21.2

		20.4		20.4		20.4

		20.6		20.6		20.6

		20.8		20.8		20.8

		21		21		21

		21.2		21.2		21.2

		21.4		21.4		21.4

		21.6		21.6		21.6

		21.8		21.8		21.8

		22		22		22

		22.2		22.2		22.2

		22.4		22.4		22.4

		22.6		22.6		22.6

		22.8		22.8		22.8

		23		23		23



HABau2 (geregelt)

HABau16 (cbod geregelt)

HABau17 (cbod geregelt)

HABau18 (cbod geregelt)

Fahrstrecke [m]

CBoden [MN/m]

CBoden über der Fahrstrecke    ,aufgenommen auf NBS Köln-Rhein/Main,Los A,
                                        Bodenart: Tonstein,schluffig,sandig

62.312

56.947

71.222

57.691

61.445

67.654

70.881

58.823

64.08

66.01

73.387

61.712

58.71

65.365

76.598

56.553

56.139

65.41

67.457

58.728

56.936

69.758

65.778

63.311

56.033

70.942

71.845

60.271

57.556

63.285

71.482

51.858

54.702

64.514

75.655

52.915

58.605

66.757

71.527

61.134

61.744

67.894

72.342

61.772

59.206

68.245

73.557

65.825

57.634

66.959

75.932

64.949

55.189

67.584

73.003

63.637

58.729

66.307

69.084

60.131

60.097

67.668

67.625

66.19

61.867

63.75

74.101

60.375

66.113

61.987

66.87

56.815

65.904

62.953

73.005

60.791

60.356

63.36

66.703

61.567

69.371

67.278

66.043

71.636

59.411

64.829

72.137

64.147

59.075

65.782

73.841

63.562

56.792

68.824

76.154

66.902

59.559

71.571

75.525

71.996

58.974

70.598

75.447

67.94

61.569

68.105

73.57

64.598

61.42

66.13

74.19

69.848

61.705

63.171

75.529

68.274

64.101

65.653

68.049

69.588

66.77

59.563

65.963

67.929

63.457

58.241

68.184

72.572

67.671

60.588

61.224

73.342

64.629

61.151

68.69

68.359

67.944

60.103

61.954

68.52

67.459

59.241

62.843

70.582

67.14

61.754

64.036

68.985

66.242

58.233

63.313

66.666

66.997

56.957

63.006

69.654

68.369

61.172

60.604

68.607

67.681

60.635

64.641

66.632

67.227

61.922

67.838

66.101

69.623

61.808

61.97

66.332

67.625

64.21

68.487

72.114

65.511

61.267

67.146

72.135

63.583

63.583

65.421

73.148

63.987

61.813

66.892

71.405

65.471

61.253

67.482

62.938

64.75

63.715

66.115

67.869

67.258

62.05

65.641

64.097

61.681

63.014

68.224

61.756

65.654

65.634

69.594

61.986

70.009

63.986

71.716

62.648

65.301

70.56

66.733

61.949

65.259

64.743

65.008

64.689

66.012

66.562

69.911

61.325

69.908

62.524

73.813

64.652

63.519

68.239

77.355

62.315

72.128

68.461

80.555

63.325

70.184

60.751

72.514

65.342

72.425

60.786

74.003

65.479

64.883

62.14

72.491

69.055

67.392

60.71

78.293

63.186

70.37

64.715

75.068

66.31

72.162

65.164

68.245

67.03

68.542

66.345

71.814

64.849

71.15

62.539

73.659

68.834

69.101

65.949

69.162

65.655

73.223

69.877

72.288

66.638

71.932

68.656

69.097

64.585

69.502

71.844

73.674

64.623

69.862

67.968

71.134

67.428

66.616

70.917

73.739

71.65

71.408

70.371

78.379

66.501

69.521

69.982

71.117

69.872

66.12

70.979

76.643

73.366

65.942

67.579

79.62

75.872

72.54

73.146

74.726

68.242

70.973

64.046

75.454

64.882

68.655

62.06

78.879

66.267

72.878

70.89

78.578

65.052

72.483

63.811

75.63

66.392

70.375

62.958

76.944

65.287

72.606

64.146

77.181

65.972

69.73

65.877

77.719

65.942

72.31

60.329

74.115

65.568

71.059

59.16

79.925

73.906

69.47

56.461

76.938

72.778

66.653

60.496

72.948

74.331

66.521

62.411

68.651

74.711

62.879

58.134

67.752

73.162

64.255

55.511

71.061

69.13

63.039

58.755

72.104

64.771

61.082

63.61

68.586

71.801

63.463

58.206

68.299

73.928

59.747

56.55

67.293

64.955

60.251

57.848

67.751

65.624

58.498

57.781

60.889

58.827

59.876

53.015

66.09

62.485

61.395

52.938

64.404

55.724

59.559

51.881

67.956

56.144

59.515

52.07

66.007

58.498

62.002

55.275

64.466

68.007

53.753

62.221

66.552

58.73

64.112

69.795

61.542

64.68

66.461

60.477

63.005

67.61

62.101

60.479

65.921

61.898

57.021

68.49

68.534

53.19

68.656

66.626

59.121

62.629

67.596

59.471

68.102

66.117

55.891

69.127

68.535

56.761

68.182

73.881

57.968

68.772

67.155

58.784
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		17.4		17.4		17.4		17.4		17.4		17.4		17.4
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		23		23		23		23		23		23		23
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HABau2 (geregelt)

HABau3 (13°)

HABau4 (17°)

HABau5 (19°)

HABau6 (23°)

HABau7 (27)

HABau8 (30°)

Fahrstrecke [m]

CBoden [MN/m]

CBoden über der Fahrstrecke    ,aufgenommen auf NBS Köln-Rhein/Main,Los A,
                                        Bodenart: Tonstein,schluffig,sandig

62.312

62.358

60.091

58.785

62.878

55.161

64.49

61.445

59.425

59.137

64.551

64.651

57.588

58.202

64.08

57.692

62.077

65.786

64.461

60.581

65.773

58.71

60.073

62.905

63.104

66.962

57.758

60.94

56.139

62.596

56.597

66.8

67.789

53.335

58.299

56.936

63.811

63.878

67.777

68.721

53.617

51.298

56.033

60.763

62.063

66.621

66.072

53.148

59.349

57.556

57.977

61.438

61.679

66.307

56.766

60.794

54.702

58.837

57.505

55.503

64.32

58.02

61.295

58.605

57.669

58.603

59.559

60.111

57.212

62.734

61.744

57.567

57.042

62.421

64.342

56.209

61.362

59.206

59.834

58.407

70.508

64.677

57.45

62.469

57.634

57.271

61.091

63.822

65.075

57.68

58.555

55.189

58.086

58.791

65.249

65.7

58.612

58.003

58.729

60.984

61.611

66.321

60.445

54.582

59.071

60.097

57.194

57.447

62.978

63.522

55.262

56.637

61.867

61.325

62.195

69.195

64.761

57.343

59.115

66.113

59.591

62.034

61.205

62.483

59.152

59.956

65.904

59.058

61.8

60.502

62.483

58.559

59.627

60.356

53.93

61.954

67.127

64.506

55.316

58.063

69.371

51.533

62.163

61.098

64.666

54.171

58.573

59.411

51.614

60.199

61.249

66.364

54.495

56.73

59.075

52.917

60.063

62.877

61.194

54.281

56.432

56.792

52.763

56.513

59.954

63.241

56.525

54.634

59.559

53.398

56.81

66.995

69.726

55.679

54.693

58.974

54.444

55.354

61.277

60.626

57.756

56.23

61.569

56.283

54.587

58.603

60.713

54.65

57.456

61.42

53.907

55.639

60.094

60.272

57.37

57.184

61.705

53.069

56.693

59.804

58.281

53.413

56.076

64.101

54.034

53.809

58.031

62.151

55.229

59.078

66.77

57.369

52.915

61.894

64.207

54.479

58.685

63.457

57.367

56.977

62.108

62.585

58.293

59.903

67.671

56.819

60.24

65.246

63.563

57.216

62.475

64.629

57.279

55.626

61.446

62.251

57.231

59.485

67.944

48.622

61.215

58.97

61.959

53.34

59.607

67.459

50.356

62.878

61.401

62.08

58.584

57.926

67.14

49.823

62.036

61.332

62.3

58.506

56.968

66.242

46.186

61.14

60.593

62.179

60.663

61.196

66.997

47.575

61.139

62.426

60.658

57.719

60.482

68.369

49.479

59.869

61.25

62.177

58.014

60.58

67.681

47

64.798

62.564

62.082

58.837

57.33

67.227

50.497

60.969

61.659

59.069

57.366

58.572

69.623

54.044

61.774

59.502

60.206

58.97

57.674

67.625

52.16

59.64

58.398

59.884

62.953

62.139

65.511

54.83

61.234

66.014

60.798

58.478

58.735

63.583

55.384

59.837

65.714

62.003

55.861

61.34

63.987

53.841

65.609

62.4

59.23

59.069

62.955

65.471

55.516

61.883

60.278

58.76

59.111

60.11

64.75

55.201

57.216

63.218

61.18

59.404

60.553

67.258

60.924

62.268

60.567

62.287

60.179

59.066

61.681

64.276

59.373

66.066

61.338

58.187

57.764

65.654

57.32

57.702

61.996

65.79

59.024

58.169

70.009

58.957

59.65

63.683

63.671

57.926

59.645

65.301

58.523

59.107

63.853

66.256

56.845

56.78

65.259

56.952

62.096

68.908

60.763

56.58

60.105

66.012

58.281

64.182

65.999

63.306

57.008

59.2

69.908

57.541

64.859

67.328

66.465

57.521

58.49

63.519

54.099

67.036

66.174

62.016

58.02

59.577

72.128

59.538

63.879

67.57

65.192

59.212

57.938

70.184

58.673

65.868

66.852

63.915

58.636

60.66

72.425

58.359

70.024

67.391

61.175

58.663

62.447

64.883

58.024

69.565

65.016

63.251

61.589

62.588

67.392

59.796

69.835

65.512

61.944

60.46

62.172

70.37

55.056

72.178

65.858

58.445

58.673

62.332

72.162

63.624

71.971

62.933

60.626

57.722

64.298

68.542

66.04

64.972

66.243

63.784

60.805

64.487

71.15

61.219

64.313

68.883

67.369

60.234

61.698

69.101

60.973

66.585

68.464

66.386

59.54

67.135

73.223

64.478

67.909

65.761

62.499

60.554

64.801

71.932

66.337

59.078

67.297

63.571

60.628

60.678

69.502

66.709

63.075

70.115

69.887

61.277

60.733

69.862

67.705

61.892

65.896

66.529

61.341

59.167

66.616

65.011

60.587

73.048

65.032

61.821

59.166

71.408

60.653

59.304

71.376

69.453

60.929

61.367

69.521

63.729

63.122

73.858

70.406

59.309

61.377

66.12

60.566

65.208

74.076

68.139

59.543

61.17

65.942

60.092

67.298

70.178

66.831

64.143

61.389

72.54

61.693

63.918

71.642

69.626

62.414

63.305

70.973

63.207

61.019

71.63

67.859

60.626

58.927

68.655

59.734

64.047

72.746

71.014

58.98

60.931

72.878

59.096

61.79

73.23

71.206

61.438

60.989

72.483

61.597

59.292

72.792

70.914

58.137

57.333

70.375

58.442

61.506

66.387

69.609

56.607

56.498

72.606

62.767

60.925

65.362

65.378

58.413

56.207

69.73

62.938

58.607

67.39

66.871

55.09

54.192

72.31

57.946

57.64

66.584

67.258

54.794

53.479

71.059

58.987

59.228

62.824

66.577

52.841

52.95

69.47

59.292

60.087

68.138

67.006

55.676

53.539

66.653

57.064

59.768

63.455

67.978

57.484

54.022

66.521

58.374

58.436

64.761

67.017

56.706

58.238

62.879

52.867

57.123

65.345

65.639

57.792

56.841

64.255

60.551

57.394

70.532

62.891

58.397

59.171

63.039

54.318

59.377

69.79

68.041

62.115

58.58

61.082

52.124

63.945

67.901

71.312

64.63

61.958

63.463

54.547

59.115

64.965

64.457

64.51

59.222

59.747

54.086

62.09

61.761

65.54

62.851

58.832

60.251

56.935

59.227

63.278

64.314

60.876

60.338

58.498

55.204

59.937

62.646

67.118

61.098

62.025

59.876

57.796

60.451

61.528

62.21

61.652

61.877

61.395

55.573

55.617

66.057

61.087

62.769

61.826

59.559

57.413

54.064

63.305

61.533

64.19

65.308

59.515

60.712

59.968

57.362

60.397

62.899

64.56

62.002

55.444

61.285

59.432

58.626

62.645

64.14

68.007

63.255

60.589

63.137

55.69

64.865

63.394

66.552

60.946

55.883

56.159

56.874

60.674

60.93

69.795

59.319

56.643

56.187

57.351

62.715

64.421

66.461

62.804

57.587

61.77

59.503

63.966

65.499

67.61

58.743

56.921

61.625

57.902

64.962

64.721

65.921

63.984

50.987

66.383

58.645

60.89

65.852

68.49

64.601

52.521

64.95

57.744

61.794

68.423

68.656

62.495

52.757

63.018

63.07

61.933

61.261

62.629

56.113

56.216

67.646

66.487

61.846

63.263

68.102

56.617

56.277

67.2

64.229

60.909

64.088

69.127

60.481

61.222

66.793

69.745

60.765

64.117

68.182

59.521

62.207

67.184

66.857

60.133

62.602

68.772

57.519

56.891

65.117

69.702

60.192

63.952
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Diagramm4

		0		0		0		0		0		0		0

		0.2		0.2		0.2		0.2		0.2		0.2		0.2

		0.4		0.4		0.4		0.4		0.4		0.4		0.4

		0.6		0.6		0.6		0.6		0.6		0.6		0.6

		0.8		0.8		0.8		0.8		0.8		0.8		0.8

		1		1		1		1		1		1		1

		1.2		1.2		1.2		1.2		1.2		1.2		1.2

		1.4		1.4		1.4		1.4		1.4		1.4		1.4

		1.6		1.6		1.6		1.6		1.6		1.6		1.6

		1.8		1.8		1.8		1.8		1.8		1.8		1.8

		2		2		2		2		2		2		2

		2.2		2.2		2.2		2.2		2.2		2.2		2.2

		2.4		2.4		2.4		2.4		2.4		2.4		2.4

		2.6		2.6		2.6		2.6		2.6		2.6		2.6

		2.8		2.8		2.8		2.8		2.8		2.8		2.8

		3		3		3		3		3		3		3

		3.2		3.2		3.2		3.2		3.2		3.2		3.2

		3.4		3.4		3.4		3.4		3.4		3.4		3.4

		3.6		3.6		3.6		3.6		3.6		3.6		3.6

		3.8		3.8		3.8		3.8		3.8		3.8		3.8

		4		4		4		4		4		4		4

		4.2		4.2		4.2		4.2		4.2		4.2		4.2

		4.4		4.4		4.4		4.4		4.4		4.4		4.4

		4.6		4.6		4.6		4.6		4.6		4.6		4.6

		4.8		4.8		4.8		4.8		4.8		4.8		4.8

		5		5		5		5		5		5		5

		5.2		5.2		5.2		5.2		5.2		5.2		5.2

		5.4		5.4		5.4		5.4		5.4		5.4		5.4

		5.6		5.6		5.6		5.6		5.6		5.6		5.6

		5.8		5.8		5.8		5.8		5.8		5.8		5.8

		6		6		6		6		6		6		6

		6.2		6.2		6.2		6.2		6.2		6.2		6.2

		6.4		6.4		6.4		6.4		6.4		6.4		6.4

		6.6		6.6		6.6		6.6		6.6		6.6		6.6

		6.8		6.8		6.8		6.8		6.8		6.8		6.8

		7		7		7		7		7		7		7

		7.2		7.2		7.2		7.2		7.2		7.2		7.2

		7.4		7.4		7.4		7.4		7.4		7.4		7.4

		7.6		7.6		7.6		7.6		7.6		7.6		7.6

		7.8		7.8		7.8		7.8		7.8		7.8		7.8

		8		8		8		8		8		8		8

		8.2		8.2		8.2		8.2		8.2		8.2		8.2

		8.4		8.4		8.4		8.4		8.4		8.4		8.4

		8.6		8.6		8.6		8.6		8.6		8.6		8.6

		8.8		8.8		8.8		8.8		8.8		8.8		8.8

		9		9		9		9		9		9		9

		9.2		9.2		9.2		9.2		9.2		9.2		9.2

		9.4		9.4		9.4		9.4		9.4		9.4		9.4

		9.6		9.6		9.6		9.6		9.6		9.6		9.6

		9.8		9.8		9.8		9.8		9.8		9.8		9.8

		10		10		10		10		10		10		10

		10.2		10.2		10.2		10.2		10.2		10.2		10.2

		10.4		10.4		10.4		10.4		10.4		10.4		10.4

		10.6		10.6		10.6		10.6		10.6		10.6		10.6

		10.8		10.8		10.8		10.8		10.8		10.8		10.8

		11		11		11		11		11		11		11

		11.2		11.2		11.2		11.2		11.2		11.2		11.2

		11.4		11.4		11.4		11.4		11.4		11.4		11.4

		11.6		11.6		11.6		11.6		11.6		11.6		11.6

		11.8		11.8		11.8		11.8		11.8		11.8		11.8

		12		12		12		12		12		12		12

		12.2		12.2		12.2		12.2		12.2		12.2		12.2

		12.4		12.4		12.4		12.4		12.4		12.4		12.4

		12.6		12.6		12.6		12.6		12.6		12.6		12.6

		12.8		12.8		12.8		12.8		12.8		12.8		12.8

		13		13		13		13		13		13		13

		13.2		13.2		13.2		13.2		13.2		13.2		13.2

		13.4		13.4		13.4		13.4		13.4		13.4		13.4

		13.6		13.6		13.6		13.6		13.6		13.6		13.6

		13.8		13.8		13.8		13.8		13.8		13.8		13.8

		14		14		14		14		14		14		14

		14.2		14.2		14.2		14.2		14.2		14.2		14.2

		14.4		14.4		14.4		14.4		14.4		14.4		14.4

		14.6		14.6		14.6		14.6		14.6		14.6		14.6

		14.8		14.8		14.8		14.8		14.8		14.8		14.8

		15		15		15		15		15		15		15

		15.2		15.2		15.2		15.2		15.2		15.2		15.2

		15.4		15.4		15.4		15.4		15.4		15.4		15.4

		15.6		15.6		15.6		15.6		15.6		15.6		15.6

		15.8		15.8		15.8		15.8		15.8		15.8		15.8

		16		16		16		16		16		16		16

		16.2		16.2		16.2		16.2		16.2		16.2		16.2

		16.4		16.4		16.4		16.4		16.4		16.4		16.4

		16.6		16.6		16.6		16.6		16.6		16.6		16.6

		16.8		16.8		16.8		16.8		16.8		16.8		16.8

		17		17		17		17		17		17		17

		17.2		17.2		17.2		17.2		17.2		17.2		17.2

		17.4		17.4		17.4		17.4		17.4		17.4		17.4

		17.6		17.6		17.6		17.6		17.6		17.6		17.6

		17.8		17.8		17.8		17.8		17.8		17.8		17.8

		18		18		18		18		18		18		18

		18.2		18.2		18.2		18.2		18.2		18.2		18.2

		18.4		18.4		18.4		18.4		18.4		18.4		18.4

		18.6		18.6		18.6		18.6		18.6		18.6		18.6

		18.8		18.8		18.8		18.8		18.8		18.8		18.8

		19		19		19		19		19		19		19

		19.2		19.2		19.2		19.2		19.2		19.2		19.2

		19.4		19.4		19.4		19.4		19.4		19.4		19.4

		19.6		19.6		19.6		19.6		19.6		19.6		19.6

		19.8		19.8		19.8		19.8		19.8		19.8		19.8

		20		20		20		20		20		20		20

		20.2		20.2		20.2		20.2		20.2		20.2		20.2

		20.4		20.4		20.4		20.4		20.4		20.4		20.4

		20.6		20.6		20.6		20.6		20.6		20.6		20.6

		20.8		20.8		20.8		20.8		20.8		20.8		20.8

		21		21		21		21		21		21		21

		21.2		21.2		21.2		21.2		21.2		21.2		21.2

		21.4		21.4		21.4		21.4		21.4		21.4		21.4

		21.6		21.6		21.6		21.6		21.6		21.6		21.6

		21.8		21.8		21.8		21.8		21.8		21.8		21.8

		22		22		22		22		22		22		22

		22.2		22.2		22.2		22.2		22.2		22.2		22.2

		22.4		22.4		22.4		22.4		22.4		22.4		22.4

		22.6		22.6		22.6		22.6		22.6		22.6		22.6

		22.8		22.8		22.8		22.8		22.8		22.8		22.8

		23		23		23		23		23		23		23



HABau2 (geregelt)

HABau3 (13°)

HABau4 (17°)

HABau5 (19°)

HABau6 (23°)

HABau7 (27)

HABau8 (30°)

Fahrstrecke [m]

k [MN/m]

62.312

62.358

60.091

58.785

62.878

55.161

64.49

61.445

59.425

59.137

64.551

64.651

57.588

58.202

64.08

57.692

62.077

65.786

64.461

60.581

65.773

58.71

60.073

62.905

63.104

66.962

57.758

60.94

56.139

62.596

56.597

66.8

67.789

53.335

58.299

56.936

63.811

63.878

67.777

68.721

53.617

51.298

56.033

60.763

62.063

66.621

66.072

53.148

59.349

57.556

57.977

61.438

61.679

66.307

56.766

60.794

54.702

58.837

57.505

55.503

64.32

58.02

61.295

58.605

57.669

58.603

59.559

60.111

57.212

62.734

61.744

57.567

57.042

62.421

64.342

56.209

61.362

59.206

59.834

58.407

70.508

64.677

57.45

62.469

57.634

57.271

61.091

63.822

65.075

57.68

58.555

55.189

58.086

58.791

65.249

65.7

58.612

58.003

58.729

60.984

61.611

66.321

60.445

54.582

59.071

60.097

57.194

57.447

62.978

63.522

55.262

56.637

61.867

61.325

62.195

69.195

64.761

57.343

59.115

66.113

59.591

62.034

61.205

62.483

59.152

59.956

65.904

59.058

61.8

60.502

62.483

58.559

59.627

60.356

53.93

61.954

67.127

64.506

55.316

58.063

69.371

51.533

62.163

61.098

64.666

54.171

58.573

59.411

51.614

60.199

61.249

66.364

54.495

56.73

59.075

52.917

60.063

62.877

61.194

54.281

56.432

56.792

52.763

56.513

59.954

63.241

56.525

54.634

59.559

53.398

56.81

66.995

69.726

55.679

54.693

58.974

54.444

55.354

61.277

60.626

57.756

56.23

61.569

56.283

54.587

58.603

60.713

54.65

57.456

61.42

53.907

55.639

60.094

60.272

57.37

57.184

61.705

53.069

56.693

59.804

58.281

53.413

56.076

64.101

54.034

53.809

58.031

62.151

55.229

59.078

66.77

57.369

52.915

61.894

64.207

54.479

58.685

63.457

57.367

56.977

62.108

62.585

58.293

59.903

67.671

56.819

60.24

65.246

63.563

57.216

62.475

64.629

57.279

55.626

61.446

62.251

57.231

59.485

67.944

48.622

61.215

58.97

61.959

53.34

59.607

67.459

50.356

62.878

61.401

62.08

58.584

57.926

67.14

49.823

62.036

61.332

62.3

58.506

56.968

66.242

46.186

61.14

60.593

62.179

60.663

61.196

66.997

47.575

61.139

62.426

60.658

57.719

60.482

68.369

49.479

59.869

61.25

62.177

58.014

60.58

67.681

47

64.798

62.564

62.082

58.837

57.33

67.227

50.497

60.969

61.659

59.069

57.366

58.572

69.623

54.044

61.774

59.502

60.206

58.97

57.674

67.625

52.16

59.64

58.398

59.884

62.953

62.139

65.511

54.83

61.234

66.014

60.798

58.478

58.735

63.583

55.384

59.837

65.714

62.003

55.861

61.34

63.987

53.841

65.609

62.4

59.23

59.069

62.955

65.471

55.516

61.883

60.278

58.76

59.111

60.11

64.75

55.201

57.216

63.218

61.18

59.404

60.553

67.258

60.924

62.268

60.567

62.287

60.179

59.066

61.681

64.276

59.373

66.066

61.338

58.187

57.764

65.654

57.32

57.702

61.996

65.79

59.024

58.169

70.009

58.957

59.65

63.683

63.671

57.926

59.645

65.301

58.523

59.107

63.853

66.256

56.845

56.78

65.259

56.952

62.096

68.908

60.763

56.58

60.105

66.012

58.281

64.182

65.999

63.306

57.008

59.2

69.908

57.541

64.859

67.328

66.465

57.521

58.49

63.519

54.099

67.036

66.174

62.016

58.02

59.577

72.128

59.538

63.879

67.57

65.192

59.212

57.938

70.184

58.673

65.868

66.852

63.915

58.636

60.66

72.425

58.359

70.024

67.391

61.175

58.663

62.447

64.883

58.024

69.565

65.016

63.251

61.589

62.588

67.392

59.796

69.835

65.512

61.944

60.46

62.172

70.37

55.056

72.178

65.858

58.445

58.673

62.332

72.162

63.624

71.971

62.933

60.626

57.722

64.298

68.542

66.04

64.972

66.243

63.784

60.805

64.487

71.15

61.219

64.313

68.883

67.369

60.234

61.698

69.101

60.973

66.585

68.464

66.386

59.54

67.135

73.223

64.478

67.909

65.761

62.499

60.554

64.801

71.932

66.337

59.078

67.297

63.571

60.628

60.678

69.502

66.709

63.075

70.115

69.887

61.277

60.733

69.862

67.705

61.892

65.896

66.529

61.341

59.167

66.616

65.011

60.587

73.048

65.032

61.821

59.166

71.408

60.653

59.304

71.376

69.453

60.929

61.367

69.521

63.729

63.122

73.858

70.406

59.309

61.377

66.12

60.566

65.208

74.076

68.139

59.543

61.17

65.942

60.092

67.298

70.178

66.831

64.143

61.389

72.54

61.693

63.918

71.642

69.626

62.414

63.305

70.973

63.207

61.019

71.63

67.859

60.626

58.927

68.655

59.734

64.047

72.746

71.014

58.98

60.931

72.878

59.096

61.79

73.23

71.206

61.438

60.989

72.483

61.597

59.292

72.792

70.914

58.137

57.333

70.375

58.442

61.506

66.387

69.609

56.607

56.498

72.606

62.767

60.925

65.362

65.378

58.413

56.207

69.73

62.938

58.607

67.39

66.871

55.09

54.192

72.31

57.946

57.64

66.584

67.258

54.794

53.479

71.059

58.987

59.228

62.824

66.577

52.841

52.95

69.47

59.292

60.087

68.138

67.006

55.676

53.539

66.653

57.064

59.768

63.455

67.978

57.484

54.022

66.521

58.374

58.436

64.761

67.017

56.706

58.238

62.879

52.867

57.123

65.345

65.639

57.792

56.841

64.255

60.551

57.394

70.532

62.891

58.397

59.171

63.039

54.318

59.377

69.79

68.041

62.115

58.58

61.082

52.124

63.945

67.901

71.312

64.63

61.958

63.463

54.547

59.115

64.965

64.457

64.51

59.222

59.747

54.086

62.09

61.761

65.54

62.851

58.832

60.251

56.935

59.227

63.278

64.314

60.876

60.338

58.498

55.204

59.937

62.646

67.118

61.098

62.025

59.876

57.796

60.451

61.528

62.21

61.652

61.877

61.395

55.573

55.617

66.057

61.087

62.769

61.826

59.559

57.413

54.064

63.305

61.533

64.19

65.308

59.515

60.712

59.968

57.362

60.397

62.899

64.56

62.002

55.444

61.285

59.432

58.626

62.645

64.14

68.007

63.255

60.589

63.137

55.69

64.865

63.394

66.552

60.946

55.883

56.159

56.874

60.674

60.93

69.795

59.319

56.643

56.187

57.351

62.715

64.421

66.461

62.804

57.587

61.77

59.503

63.966

65.499

67.61

58.743

56.921

61.625

57.902

64.962

64.721

65.921

63.984

50.987

66.383

58.645

60.89

65.852

68.49

64.601

52.521

64.95

57.744

61.794

68.423

68.656

62.495

52.757

63.018

63.07

61.933

61.261

62.629

56.113

56.216

67.646

66.487

61.846

63.263

68.102

56.617

56.277

67.2

64.229

60.909

64.088

69.127

60.481

61.222

66.793

69.745

60.765

64.117

68.182

59.521

62.207

67.184

66.857

60.133

62.602

68.772

57.519

56.891

65.117

69.702

60.192

63.952



BAU1_15a

		0.45

		0.893

		1.307

		1.675

		1.985

		2.225

		2.386

		2.462

		2.45

		2.353

		2.177

		1.933

		1.632

		1.289

		0.919

		0.532

		0.141

		-0.246

		-0.622

		-0.979

		-1.309

		-1.605

		-1.857

		-2.059

		-2.202

		-2.283

		-2.297

		-2.243

		-2.121

		-1.934

		-1.684

		-1.376

		-1.017

		-0.616

		-0.185

		0.263

		0.714

		1.151

		1.56

		1.924

		2.229

		2.463

		2.615

		2.679

		2.654

		2.54

		2.345

		2.08

		1.757

		1.392

		0.997

		0.585

		0.166

		-0.251

		-0.658

		-1.046

		-1.408

		-1.734

		-2.016

		-2.244

		-2.412

		-2.514

		-2.547

		-2.509

		-2.4

		-2.221

		-1.976

		-1.669

		-1.308

		-0.902

		-0.464

		-0.008



117.894

143.006

165.535

184.674

199.717

209.56

212.505

206.576

190.29

163.592

128.492

89.062

50.651

18.547

-3.474

-14.146

-14.918

-9.256

-1.357

5.251

8.684

8.952

7.456

6.056

6.127

8.033

11.179

14.547

17.409

19.856

22.89

28.072

36.911

50.292

68.195

89.783

113.744

138.66

163.171

185.872

205.043

218.467

223.573

218.002

200.478

171.616

134.315

93.423

54.694

23.32

2.547

-7.121

-7.829

-3.436

1.913

5.15

5.08

2.374

-1.162

-3.648

-4.037

-2.471

0.012

2.227

3.665

4.958

7.785

14.237

25.969

43.503

65.997

91.556



		0.775

		1.191

		1.573

		1.908

		2.18

		2.378

		2.494

		2.523

		2.466

		2.327

		2.114

		1.839

		1.517

		1.162

		0.787

		0.403

		0.02

		-0.355

		-0.715

		-1.053

		-1.363

		-1.636

		-1.865

		-2.044

		-2.167

		-2.229

		-2.231

		-2.17

		-2.048

		-1.866

		-1.627

		-1.336

		-0.999

		-0.625

		-0.224

		0.19

		0.603

		0.997

		1.36

		1.675

		1.931

		2.117

		2.226

		2.254

		2.201

		2.071

		1.873

		1.617

		1.317

		0.986

		0.636

		0.277

		-0.081

		-0.431

		-0.768

		-1.085

		-1.375

		-1.63

		-1.844

		-2.009

		-2.12

		-2.173

		-2.165

		-2.097

		-1.969

		-1.781

		-1.535

		-1.236

		-0.889

		-0.503

		-0.087

		0.344



111.06

144.528

176.386

204.259

225.887

239.006

241.452

231.621

209.156

175.582

134.515

91.215

51.495

20.292

0.397

-8.199

-8.065

-3.284

2.001

4.917

4.562

1.885

-1.151

-2.681

-1.841

0.917

4.201

6.528

7.214

6.9

7.472

11.415

20.907

37.026

59.399

86.378

115.592

144.574

171.175

193.623

210.314

219.57

219.656

209.158

187.669

156.444

118.687

79.197

43.356

15.772

-0.971

-6.963

-4.763

1.609

8.092

11.879

12.112

9.752

6.756

4.965

5.204

6.979

8.861

9.349

7.787

4.924

2.844

4.33

11.927

27.098

49.802

78.582



		0.517

		0.974

		1.4

		1.779

		2.095

		2.338

		2.497

		2.568

		2.548

		2.441

		2.255

		2

		1.691

		1.341

		0.962

		0.568

		0.167

		-0.231

		-0.619

		-0.987

		-1.328

		-1.632

		-1.89

		-2.096

		-2.243

		-2.325

		-2.341

		-2.288

		-2.166

		-1.976

		-1.721

		-1.404

		-1.033

		-0.618

		-0.171

		0.291

		0.753

		1.197

		1.608

		1.969

		2.266

		2.488

		2.625

		2.672

		2.629

		2.499

		2.29

		2.013

		1.681

		1.309

		0.911

		0.496

		0.076

		-0.341

		-0.747

		-1.133

		-1.491

		-1.811

		-2.084

		-2.303

		-2.461

		-2.553

		-2.576

		-2.53

		-2.413

		-2.228

		-1.975

		-1.66

		-1.289

		-0.873

		-0.423

		0.046



112.398

142.144

169.96

194.379

213.787

226.159

229.194

220.914

200.557

169.346

130.737

89.899

52.526

23.338

4.836

-3.231

-3.482

0.231

4.255

6.296

5.889

4.067

2.449

2.238

3.569

5.514

6.685

6.128

4.042

1.988

2.458

8.008

20.338

39.7

64.881

93.689

123.682

152.76

179.358

202.212

219.914

230.594

232.038

222.304

200.641

168.293

128.763

87.292

49.628

20.497

2.327

-5.291

-5.188

-1.425

2.209

3.403

1.821

-1.262

-3.932

-4.737

-3.409

-0.915

1.152

1.519

0.044

-1.978

-2.164

2.12

12.817

30.522

54.368

82.431



		phi(habau1a)		cbod(habau1a)		phi(habau2a)		cbod(habau2a)		phi(habau3a)		cbod(habau3a)		phi(habau4a)		cbod(habau4a)		phi(habau5a)		cbod(habau5a)		phi(habau6a)		cbod(habau6a)		phi(habau7a)		cbod(habau7a)		phi(habau8a)		cbod(habau8a)		phi(habau9a)		cbod(habau9a)		phi(habau10a)		cbod(habau10a)		phI(habau11a)		cbod(habau11a)		phi(habau12a)cbod(habau12a)				phi(habau13a)		cbod(habau13a)		phi(habau14a)		cbod(habau14a)		phi(habau15a)		cbod(habau15a)		phi(habau16a)		cbod(habau16a)		phi(habau17a)		cbod(habau17a)		phi(habau18a)		cbod(habau18a)		Strecke[m]				In_Bau2.4								In_Bau2.29								In_Bau2.47

		11.35		53.20		23.98		62.31		13.65		62.36		16.87		60.09		19.21		58.79		22.86		62.88		26.50		55.16		25.50		64.49		27.60		0.00		32.55		0.00		34.92		60.60		40.36		0.00		25.57		63.37		23.54		66.24		23.11		71.92		15.67		56.95		16.00		71.22		12.79		113.94		0				Frequenz		cBod		Steig		b		Frequenz		cBod		Steig		b		Frequenz		cBod		Steig		b

		11.60		52.26		24.54		61.45		13.25		59.43		17.47		59.14		18.77		64.55		23.15		64.65		25.40		57.59		25.59		58.20		27.75		0.00		32.78		46.52		30.89		0.00		39.39		0.00		24.45		59.56		22.98		64.31		23.07		69.25		16.26		67.65		16.91		70.88		13.95		106.39		0.2				26.30		54.70		874.70		1.26		26.51		75.13		1201.31		0.89		26.53		59.75		955.35		1.25

		10.92		43.25		24.28		64.08		13.74		57.69		17.29		62.08		19.28		65.79		23.40		64.46		24.95		60.58		25.96		65.77		28.42		47.61		31.93		44.20		35.06		0.00		41.45		0.00		23.32		60.19		22.59		66.46		23.94		70.76		15.94		66.01		16.57		73.39		13.84		92.07		0.4				Weg		Fboden						Weg		Fboden						Weg		Fboden

		11.30		44.76		24.60		58.71		13.86		60.07		17.41		62.91		18.96		63.10		23.20		66.96		25.87		57.76		26.33		60.94		28.00		51.44		32.55		42.81		35.08		0.00		40.60		0.00		24.62		65.40		22.99		62.36		24.28		69.41		15.97		65.37		16.49		76.60		13.65		83.39		0.6				0.45		117.89		0.87		-1.02		0.78		111.06		1.00		-0.78		0.52		112.40		0.90		-0.90

		12.11		43.67		25.25		56.14		14.17		62.60		17.49		56.60		19.14		66.80		22.96		67.79		25.92		53.34		25.23		58.30		28.62		51.47		32.95		44.03		34.17		0.00		40.28		0.00		26.11		64.01		23.14		66.05		24.20		64.35		16.48		65.41		16.44		67.46		13.05		73.76		0.8				0.89		143.01		1.84		-0.45		1.19		144.53		2.02		-0.29		0.97		142.14		1.94		-0.33

		12.18		40.59		24.37		56.94		13.19		63.81		16.96		63.88		19.01		67.78		23.23		68.72		26.45		53.62		26.45		51.30		28.10		0.00		32.40		43.76		34.56		0.00		40.28		0.00		25.25		67.07		22.94		60.80		23.79		70.83		15.99		69.76		15.96		65.78		15.17		57.69		1				1.31		165.54		2.75		0.10		1.57		176.39		2.99		0.17		1.40		169.96		2.94		0.22

		11.68		53.98		24.76		56.03		13.56		60.76		17.37		62.06		19.33		66.62		22.94		66.07		26.96		53.15		26.16		59.35		27.71		0.00		32.07		0.00		33.56		0.00		40.49		0.00		25.67		62.07		26.31		58.80		24.42		63.45		15.86		70.94		16.04		71.85		17.68		58.82		1.2				1.68		184.67		3.57		0.62		1.91		204.26		3.87		0.60		1.78		194.38		3.84		0.73

		11.61		54.74		26.91		57.56		13.63		57.98		17.71		61.44		18.62		61.68		23.17		66.31		24.76		56.77		26.10		60.79		25.79		0.00		31.55		0.00		33.91		0.00		40.75		0.00		25.52		68.73		25.06		62.62		24.26		68.67		16.29		63.29		16.04		71.48		15.24		61.71		1.4				1.99		199.72		4.28		1.08		2.18		225.89		4.59		0.97		2.10		213.79		4.60		1.18

		11.67		55.61		23.83		54.70		13.83		58.84		17.05		57.51		19.43		55.50		23.03		64.32		25.92		58.02		27.09		61.30		26.01		0.00		29.91		0.00		33.56		0.00		39.25		0.00		24.51		69.37		22.12		61.68		24.24		71.24		15.68		64.51		16.05		75.66		15.16		56.55		1.6				2.23		209.56		4.83		1.48		2.38		239.01		5.11		1.29		2.34		226.16		5.19		1.57

		11.64		52.67		23.97		58.61		13.72		57.67		17.37		58.60		19.15		59.56		23.19		60.11		25.65		57.21		27.26		62.73		29.07		0.00		31.06		0.00		32.96		0.00		38.55		0.00		20.94		67.83		22.22		61.27		24.79		69.17		15.57		66.76		16.21		71.53		16.86		58.73		1.8				2.39		212.51		5.20		1.80		2.49		241.45		5.39		1.53		2.50		229.19		5.54		1.88

		11.13		52.49		23.68		61.74		13.72		57.57		17.28		57.04		19.80		62.42		23.59		64.34		26.78		56.21		27.41		61.36		28.93		0.00		31.37		0.00		33.47		0.00		40.39		0.00		20.88		66.40		22.84		70.46		22.61		64.65		15.67		67.89		15.98		72.34		17.65		63.31		2				2.46		206.58		5.34		2.04		2.52		231.62		5.39		1.69		2.57		220.91		5.63		2.09

		11.74		50.28		26.69		59.21		13.78		59.83		17.24		58.41		19.62		70.51		23.59		64.68		26.04		57.45		27.21		62.47		28.67		50.22		31.05		0.00		32.01		0.00		40.55		0.00		22.06		65.29		26.76		61.81		22.37		64.86		15.89		68.25		16.05		73.56		12.30		60.27		2.2				2.45		190.29		5.22		2.17		2.47		209.16		5.11		1.77		2.55		200.56		5.42		2.21

		11.09		58.41		26.86		57.63		13.59		57.27		17.36		61.09		19.36		63.82		22.82		65.08		26.21		57.68		26.77		58.56		27.61		0.00		31.80		0.00		34.46		0.00		40.82		0.00		26.19		66.80		25.85		62.79		22.51		69.94		16.05		66.96		15.92		75.93		13.33		51.86		2.4				2.35		163.59		4.83		2.21		2.33		175.58		4.57		1.76		2.44		169.35		4.94		2.23

		11.76		54.05		25.28		55.19		13.34		58.09		17.31		58.79		19.52		65.25		22.99		65.70		26.50		58.61		27.56		58.00		28.94		0.00		31.47		0.00		36.70		45.53		39.84		0.00		25.07		67.83		24.95		66.76		22.01		70.80		15.76		67.58		16.10		73.00		15.25		52.92		2.6				2.18		128.49		4.21		2.15		2.11		134.52		3.81		1.66		2.26		130.74		4.24		2.15

		11.69		54.28		23.99		58.73		13.74		60.98		17.55		61.61		19.56		66.32		23.04		60.45		26.15		54.58		27.53		59.07		29.05		0.00		31.51		0.00		34.90		0.00		39.61		0.00		24.19		73.36		24.00		61.83		21.78		63.43		15.88		66.31		16.32		69.08		17.88		61.13		2.8				1.93		89.06		3.42		2.00		1.84		91.22		2.94		1.49		2.00		89.90		3.41		1.97

		12.01		47.82		24.69		60.10		13.40		57.19		17.47		57.45		19.47		62.98		23.39		63.52		26.31		55.26		27.97		56.64		28.10		0.00		31.33		0.00		34.67		0.00		40.23		0.00		24.56		71.73		23.87		61.22		22.13		62.65		15.84		67.67		16.06		67.63		16.14		61.77		3				1.63		50.65		2.55		1.74		1.52		51.50		2.05		1.23		1.69		52.53		2.54		1.70

		11.30		52.12		28.27		61.87		13.31		61.33		17.39		62.20		18.88		69.20		23.17		64.76		26.33		57.34		27.68		59.12		27.30		0.00		29.43		0.00		33.49		0.00		40.80		0.00		23.83		66.86		23.36		59.24		23.81		56.88		16.35		63.75		16.41		74.10		16.79		65.83		3.2				1.29		18.55		1.70		1.41		1.16		20.29		1.23		0.90		1.34		23.34		1.72		1.35

		11.86		51.48		25.01		66.11		13.84		59.59		17.92		62.03		19.38		61.21		23.64		62.48		26.64		59.15		27.52		59.96		28.55		0.00		31.13		0.00		35.95		0.00		40.11		0.00		24.00		67.91		23.83		58.70		25.22		60.76		16.10		61.99		16.52		66.87		17.44		64.95		3.4				0.92		-3.47		0.94		1.00		0.79		0.40		0.52		0.52		0.96		4.84		1.00		0.92

		11.76		42.27		24.21		65.90		13.59		59.06		17.10		61.80		19.19		60.50		22.92		62.48		26.85		58.56		26.81		59.63		27.79		0.00		32.50		0.00		35.07		0.00		40.20		0.00		23.89		66.84		23.77		62.13		22.60		69.43		15.93		62.95		16.13		73.01		17.38		63.64		3.6				0.53		-14.15		0.29		0.52		0.40		-8.20		-0.05		0.08		0.57		-3.23		0.38		0.43

		11.90		46.11		26.51		60.36		13.81		53.93		17.42		61.95		19.36		67.13		23.28		64.51		27.12		55.32		27.05		58.06		28.71		51.94		30.13		0.00		33.60		0.00		39.79		0.00		24.27		64.22		26.75		57.95		24.19		64.50		15.84		63.36		15.85		66.70		17.21		60.13		3.8				0.14		-14.92		-0.24		-0.00		0.02		-8.07		-0.52		-0.39		0.17		-3.48		-0.16		-0.11

		11.65		21.97		21.55		69.37		13.22		51.53		17.15		62.16		19.49		61.10		22.92		64.67		26.65		54.17		27.08		58.57		29.03		49.84		32.89		0.00		35.15		0.00		39.99		0.00		24.91		62.87		26.02		58.64		23.68		59.43		15.81		67.28		16.22		66.04		17.62		66.19		4				-0.25		-9.26		-0.71		-0.56		-0.36		-3.28		-0.93		-0.88		-0.23		0.23		-0.67		-0.67

		11.38		22.37		23.67		59.41		13.34		51.61		17.03		60.20		19.56		61.25		22.50		66.36		27.52		54.50		27.41		56.73		28.64		49.59		32.27		0.00		33.30		0.00		40.29		0.00		24.87		62.20		25.01		58.79		28.19		54.56		15.83		64.83		16.56		72.14		17.42		60.38		4.2				-0.62		-1.36		-1.15		-1.13		-0.72		2.00		-1.34		-1.37		-0.62		4.26		-1.18		-1.25

		12.00		21.22		26.44		59.08		13.60		52.92		16.67		60.06		19.42		62.88		23.02		61.19		27.58		54.28		27.43		56.43		28.98		50.70		31.17		0.00		33.48		0.00		40.24		0.00		24.44		66.06		23.67		58.09		26.06		62.98		15.89		65.78		16.67		73.84		17.07		56.82		4.4				-0.98		5.25		-1.62		-1.70		-1.05		4.92		-1.78		-1.86		-0.99		6.30		-1.72		-1.82

		11.03		33.07		26.72		56.79		13.56		52.76		16.92		56.51		19.13		59.95		22.41		63.24		28.53		56.53		26.81		54.63		28.15		54.00		32.24		0.00		34.20		0.00		40.54		0.00		24.64		66.62		22.33		59.08		23.61		60.23		15.91		68.82		16.37		76.15		17.62		60.79		4.6				-1.31		8.68		-2.11		-2.25		-1.36		4.56		-2.25		-2.32		-1.33		5.89		-2.27		-2.37

		11.34		36.80		26.36		59.56		13.60		53.40		16.61		56.81		19.32		67.00		23.00		69.73		27.85		55.68		26.43		54.69		29.48		0.00		31.84		0.00		35.40		0.00		40.36		0.00		24.29		64.12		23.12		59.74		22.27		63.67		16.24		71.57		16.61		75.53		17.54		61.57		4.8				-1.61		8.95		-2.63		-2.77		-1.64		1.89		-2.72		-2.75		-1.63		4.07		-2.81		-2.88

		11.66		38.33		26.13		58.97		13.31		54.44		17.52		55.35		19.57		61.28		23.25		60.63		27.57		57.76		27.95		56.23		27.98		47.68		32.20		0.00		33.96		0.00		40.18		0.00		24.51		64.34		23.56		62.46		23.25		63.69		15.90		70.60		16.49		75.45		17.38		71.64		5				-1.86		7.46		-3.11		-3.23		-1.87		-1.15		-3.14		-3.12		-1.89		2.45		-3.29		-3.33

		11.91		36.37		26.04		61.57		14.06		56.28		17.29		54.59		19.29		58.60		23.12		60.71		27.51		54.65		27.48		57.46		27.97		49.63		32.72		0.00		34.09		0.00		39.78		0.00		24.20		67.54		27.16		63.31		24.98		59.77		16.22		68.11		16.65		73.57		17.69		64.15		5.2				-2.06		6.06		-3.53		-3.63		-2.04		-2.68		-3.48		-3.44		-2.10		2.24		-3.68		-3.72

		11.83		35.15		26.26		61.42		13.99		53.91		17.30		55.64		18.71		60.09		23.07		60.27		26.96		57.37		27.22		57.18		28.92		43.73		31.98		0.00		35.22		0.00		38.14		0.00		24.79		62.98		25.97		66.95		26.56		62.00		15.83		66.13		16.19		74.19		18.09		63.56		5.4				-2.20		6.13		-3.85		-3.95		-2.17		-1.84		-3.71		-3.68		-2.24		3.57		-3.97		-4.03

		11.36		42.90		26.12		61.71		13.80		53.07		17.10		56.69		18.99		59.80		23.15		58.28		27.40		53.41		28.08		56.08		28.70		45.69		32.35		0.00		35.11		0.00		38.78		0.00		24.03		63.24		22.53		62.77		26.46		65.28		15.85		63.17		16.23		75.53		17.80		66.90		5.6				-2.28		8.03		-4.06		-4.18		-2.23		0.92		-3.82		-3.84		-2.33		5.51		-4.15		-4.24

		12.14		38.42		26.20		64.10		13.08		54.03		17.36		53.81		19.20		58.03		23.31		62.15		27.14		55.23		28.51		59.08		27.34		48.84		31.08		0.00		33.78		0.00		38.07		0.00		24.45		64.16		21.10		59.96		25.79		66.19		15.77		65.65		16.03		68.05		17.93		72.00		5.8				-2.30		11.18		-4.14		-4.32		-2.23		4.20		-3.85		-3.92		-2.34		6.69		-4.25		-4.36

		11.68		32.22		26.41		66.77		13.43		57.37		17.35		52.92		19.34		61.89		23.01		64.21		26.62		54.48		28.32		58.69		26.73		40.25		32.05		0.00		34.23		0.00		37.80		0.00		23.92		65.30		22.44		61.12		25.01		65.57		16.14		59.56		16.00		65.96		17.95		67.94		6				-2.24		14.55		-4.13		-4.36		-2.17		6.53		-3.80		-3.91		-2.29		6.13		-4.28		-4.38

		10.83		49.14		23.70		63.46		13.18		57.37		16.70		56.98		19.05		62.11		23.14		62.59		27.15		58.29		28.29		59.90		28.84		39.58		31.02		0.00		34.27		0.00		39.97		0.00		22.25		66.47		25.58		64.63		24.55		67.34		15.92		58.24		16.07		68.18		17.65		64.60		6.2				-2.12		17.41		-4.02		-4.30		-2.05		7.21		-3.70		-3.81		-2.17		4.04		-4.24		-4.30

		11.46		59.96		22.78		67.67		13.36		56.82		17.44		60.24		19.74		65.25		23.49		63.56		27.93		57.22		27.93		62.48		28.53		40.76		30.58		0.00		35.33		0.00		39.45		0.00		20.28		70.48		25.14		59.28		23.80		66.11		15.73		60.59		15.93		61.22		18.12		69.85		6.4				-1.93		19.86		-3.83		-4.14		-1.87		6.90		-3.52		-3.63		-1.98		1.99		-4.09		-4.12

		11.37		55.42		25.34		64.63		13.79		57.28		17.27		55.63		19.71		61.45		22.98		62.25		27.67		57.23		27.81		59.49		27.86		38.12		32.31		35.98		34.95		0.00		38.88		0.00		19.60		66.19		23.60		69.89		24.20		67.92		16.65		61.15		16.30		68.69		17.32		68.27		6.6				-1.68		22.89		-3.53		-3.89		-1.63		7.47		-3.26		-3.38		-1.72		2.46		-3.81		-3.85

		11.87		58.99		25.57		67.94		13.65		48.62		17.21		61.22		19.42		58.97		22.80		61.96		27.73		53.34		27.18		59.61		27.90		39.93		32.77		36.17		36.01		0.00		39.44		0.00		18.82		58.19		23.59		62.81		23.63		69.26		16.32		60.10		16.26		61.95		17.35		69.59		6.8				-1.38		28.07		-3.11		-3.56		-1.34		11.42		-2.87		-3.05		-1.40		8.01		-3.37		-3.50

		11.40		52.91		25.23		67.46		13.86		50.36		17.26		62.88		19.49		61.40		22.88		62.08		27.82		58.58		27.69		57.93		28.79		38.98		30.99		0.00		33.89		0.00		39.60		0.00		22.12		63.50		23.29		58.29		24.20		72.50		15.44		59.24		16.63		62.84		17.56		67.93		7				-1.02		36.91		-2.55		-3.14		-1.00		20.91		-2.33		-2.67		-1.03		20.34		-2.74		-3.07

		11.72		49.49		25.88		67.14		14.24		49.82		17.35		62.04		18.91		61.33		23.38		62.30		27.70		58.51		27.38		56.97		28.82		40.51		29.05		26.88		33.35		0.00		39.54		0.00		21.05		63.87		23.73		56.61		24.55		72.88		15.60		61.75		16.22		64.04		17.65		72.57		7.2				-0.62		50.29		-1.87		-2.67		-0.63		37.03		-1.64		-2.23		-0.62		39.70		-1.94		-2.58

		11.80		50.25		23.11		66.24		13.82		46.19		16.96		61.14		19.16		60.59		22.95		62.18		28.08		60.66		27.21		61.20		28.29		40.20		31.14		0.00		34.21		0.00		39.27		0.00		20.52		64.84		26.36		63.44		23.86		72.37		15.75		58.23		15.93		63.31		17.22		73.34		7.4				-0.19		68.20		-1.06		-2.15		-0.22		59.40		-0.81		-1.76		-0.17		64.88		-1.01		-2.04

		12.02		52.04		23.05		67.00		14.25		47.58		16.64		61.14		19.33		62.43		22.75		60.66		27.73		57.72		28.12		60.48		28.96		42.15		31.30		0.00		34.60		0.00		38.50		0.00		21.38		63.02		25.38		55.29		24.11		71.54		15.47		56.96		16.24		63.01		17.18		68.36		7.6				0.26		89.78		-0.15		-1.59		0.19		86.38		0.11		-1.27		0.29		93.69		0.02		-1.48

		11.37		55.28		22.90		68.37		14.08		49.48		16.48		59.87		18.97		61.25		23.25		62.18		27.68		58.01		27.88		60.58		27.48		42.43		31.17		0.00		35.45		0.00		39.85		0.00		21.86		58.00		23.67		53.99		23.95		74.86		15.36		61.17		16.36		60.60		17.88		68.52		7.8				0.71		113.74		0.80		-1.02		0.60		115.59		1.07		-0.78		0.75		123.68		1.08		-0.90

		11.85		55.83		23.53		67.68		14.14		47.00		17.13		64.80		19.60		62.56		23.37		62.08		27.59		58.84		27.15		57.33		28.12		43.10		30.75		0.00		35.43		0.00		39.04		0.00		21.64		61.90		24.49		51.76		24.29		72.10		15.64		60.64		16.03		64.64		17.17		70.58		8				1.15		138.66		1.77		-0.45		1.00		144.57		2.02		-0.29		1.20		152.76		2.11		-0.33

		11.47		51.80		22.78		67.23		13.71		50.50		17.03		60.97		19.19		61.66		22.68		59.07		27.86		57.37		27.01		58.57		29.18		0.00		30.99		0.00		34.75		0.00		39.50		0.00		26.43		61.36		24.84		52.98		23.84		67.32		15.87		61.92		16.01		67.84		17.09		68.99		8.2				1.56		163.17		2.71		0.10		1.36		171.18		2.91		0.17		1.61		179.36		3.09		0.22

		11.86		56.19		23.16		69.62		13.66		54.04		16.91		61.77		19.34		59.50		22.95		60.21		28.03		58.97		26.53		57.67		28.97		43.60		31.39		50.38		33.78		0.00		40.50		0.00		22.22		63.13		25.12		55.68		24.13		66.53		15.61		61.81		16.19		61.97		17.56		66.67		8.4				1.92		185.87		3.59		0.62		1.68		193.62		3.70		0.60		1.97		202.21		3.96		0.73

		11.70		59.67		22.69		67.63		14.01		52.16		16.81		59.64		19.21		58.40		22.49		59.88		28.31		62.95		27.36		62.14		28.35		45.69		30.13		0.00		33.09		0.00		37.39		0.00		20.84		62.87		26.30		52.45		24.63		66.00		15.62		64.21		16.00		68.49		17.40		69.65		8.6				2.23		205.04		4.36		1.08		1.93		210.31		4.34		0.97		2.27		219.91		4.70		1.18

		11.59		51.78		22.71		65.51		13.44		54.83		16.77		61.23		19.01		66.01		22.78		60.80		27.90		58.48		27.78		58.74		28.89		42.21		31.07		0.00		34.17		0.00		39.67		0.00		20.60		61.58		26.00		54.24		21.60		68.66		15.51		61.27		16.07		67.15		17.61		68.61		8.8				2.46		218.47		4.97		1.48		2.12		219.57		4.80		1.29		2.49		230.59		5.26		1.57

		11.28		55.47		23.14		63.58		13.80		55.38		16.71		59.84		19.21		65.71		22.43		62.00		27.51		55.86		26.56		61.34		27.79		44.13		31.64		0.00		33.36		0.00		40.04		0.00		25.15		64.03		26.24		56.55		20.29		67.72		16.05		63.58		15.68		65.42		16.84		66.63		9				2.62		223.57		5.38		1.80		2.23		219.66		5.04		1.53		2.63		232.04		5.59		1.88

		11.26		56.60		22.88		63.99		14.14		53.84		16.79		65.61		18.50		62.40		22.40		59.23		27.63		59.07		26.53		62.96		27.84		46.97		31.44		0.00		33.79		0.00		38.78		0.00		27.73		62.75		26.11		58.35		22.75		70.52		16.48		61.81		16.19		66.89		17.61		66.10		9.2				2.68		218.00		5.52		2.04		2.25		209.16		5.03		1.69		2.67		222.30		5.65		2.09

		11.44		56.62		23.58		65.47		13.48		55.52		16.81		61.88		18.87		60.28		22.85		58.76		27.65		59.11		26.91		60.11		28.15		59.81		31.11		41.44		33.47		0.00		38.03		0.00		22.22		62.87		26.45		58.83		21.98		73.41		15.86		61.25		16.20		67.48		17.59		66.33		9.4				2.65		200.48		5.38		2.17		2.20		187.67		4.77		1.77		2.63		200.64		5.42		2.21

		11.73		56.37		23.54		64.75		13.74		55.20		16.94		57.22		18.63		63.22		22.53		61.18		27.84		59.40		27.78		60.55		28.32		0.00		30.54		0.00		34.59		0.00		40.15		0.00		24.15		65.59		25.75		58.39		22.04		72.42		15.40		63.72		16.28		66.12		17.80		72.11		9.6				2.54		171.62		4.96		2.21		2.07		156.44		4.26		1.76		2.50		168.29		4.92		2.23

		11.79		55.53		23.21		67.26		13.01		60.92		17.17		62.27		18.83		60.57		22.32		62.29		27.24		60.18		26.74		59.07		28.85		42.54		31.32		0.00		34.16		0.00		40.23		0.00		22.57		70.15		26.06		62.50		22.83		74.67		15.41		62.05		16.63		65.64		17.40		72.14		9.8				2.35		134.32		4.30		2.15		1.87		118.69		3.56		1.66		2.29		128.76		4.21		2.15

		11.58		48.09		24.74		61.68		13.01		64.28		17.07		59.37		19.16		66.07		22.90		61.34		26.74		58.19		27.00		57.76		27.82		58.59		31.68		0.00		32.96		0.00		39.45		0.00		22.20		65.87		25.65		64.15		22.47		68.43		15.29		63.01		15.84		68.22		17.93		73.15		10				2.08		93.42		3.49		2.00		1.62		79.20		2.75		1.49		2.01		87.29		3.37		1.97

		11.49		48.68		25.44		65.65		13.11		57.32		17.06		57.70		18.79		62.00		23.05		65.79		27.13		59.02		27.54		58.17		26.93		61.45		31.08		42.55		30.95		0.00		40.87		0.00		22.44		66.43		23.42		64.08		23.57		75.69		15.76		65.63		16.26		69.59		17.79		71.41		10.2				1.76		54.69		2.62		1.74		1.32		43.36		1.92		1.23		1.68		49.63		2.50		1.70

		11.67		49.38		22.19		70.01		13.72		58.96		17.63		59.65		18.64		63.68		23.19		63.67		27.56		57.93		28.05		59.65		28.97		44.12		31.39		35.25		34.86		0.00		40.49		0.00		25.37		67.72		22.13		67.27		25.03		74.76		15.85		63.99		16.39		71.72		17.54		62.94		10.4				1.39		23.32		1.78		1.41		0.99		15.77		1.16		0.90		1.31		20.50		1.68		1.35

		11.58		53.71		20.60		65.30		13.26		58.52		17.47		59.11		18.93		63.85		23.25		66.26		27.78		56.85		27.58		56.78		28.16		59.46		30.62		0.00		33.50		0.00		40.11		0.00		23.74		71.13		20.83		66.25		25.21		75.61		15.43		70.56		16.40		66.73		17.96		67.87		10.6				1.00		2.55		1.04		1.00		0.64		-0.97		0.50		0.52		0.91		2.33		0.96		0.92

		12.06		49.74		21.08		65.26		13.60		56.95		17.16		62.10		18.93		68.91		23.05		60.76		27.40		56.58		27.06		60.11		27.84		62.22		31.22		0.00		34.88		0.00		39.51		0.00		23.64		71.63		21.32		62.30		23.30		75.45		15.67		64.74		15.86		65.01		17.41		64.10		10.8				0.59		-7.12		0.41		0.52		0.28		-6.96		-0.03		0.08		0.50		-5.29		0.34		0.43

		11.59		50.72		21.10		66.01		12.91		58.28		17.09		64.18		19.37		66.00		22.77		63.31		27.53		57.01		26.95		59.20		26.81		0.00		32.55		0.00		35.04		0.00		40.68		0.00		23.70		70.43		20.86		61.10		19.67		73.27		15.94		66.56		15.93		69.91		17.86		61.76		11				0.17		-7.83		-0.13		-0.00		-0.08		-4.76		-0.46		-0.39		0.08		-5.19		-0.19		-0.11

		11.51		57.78		20.94		69.91		13.24		57.54		16.86		64.86		19.03		67.33		22.91		66.47		26.77		57.52		27.09		58.49		28.45		0.00		31.40		0.00		35.50		0.00		39.32		0.00		23.89		65.77		21.56		58.04		17.04		71.82		15.47		62.52		15.70		73.81		17.75		61.99		11.2				-0.25		-3.44		-0.62		-0.56		-0.43		1.61		-0.85		-0.88		-0.34		-1.43		-0.69		-0.67

		10.64		56.15		24.96		63.52		13.06		54.10		16.85		67.04		18.93		66.17		22.79		62.02		26.70		58.02		27.12		59.58		28.11		42.73		31.23		46.86		35.41		0.00		38.72		0.00		22.00		65.84		20.80		56.13		17.63		64.10		15.05		68.24		15.74		77.36		17.85		62.65		11.4				-0.66		1.91		-1.10		-1.13		-0.77		8.09		-1.24		-1.37		-0.75		2.21		-1.21		-1.25

		12.01		54.35		19.61		72.13		13.24		59.54		17.01		63.88		18.75		67.57		23.09		65.19		27.06		59.21		26.52		57.94		27.07		0.00		31.62		42.52		35.32		0.00		38.80		0.00		22.65		62.39		21.83		56.88		21.52		70.47		15.74		68.46		15.54		80.56		17.64		61.95		11.6				-1.05		5.15		-1.62		-1.70		-1.09		11.88		-1.67		-1.86		-1.13		3.40		-1.77		-1.82

		11.48		56.79		20.80		70.18		13.47		58.67		17.09		65.87		18.63		66.85		22.95		63.92		27.09		58.64		26.28		60.66		28.13		0.00		30.53		42.22		33.64		0.00		37.86		0.00		24.46		70.55		25.48		60.18		23.76		67.41		15.45		60.75		16.01		72.51		18.03		64.69		11.8				-1.41		5.08		-2.17		-2.25		-1.38		12.11		-2.13		-2.32		-1.49		1.82		-2.34		-2.37

		11.36		57.50		21.62		72.43		13.45		58.36		16.80		70.02		18.89		67.39		23.22		61.18		27.45		58.66		25.93		62.45		27.21		0.00		31.91		36.94		34.67		0.00		39.86		0.00		24.14		59.57		23.86		61.15		19.68		71.19		15.69		60.79		16.14		74.00		17.21		61.33		12				-1.73		2.37		-2.73		-2.77		-1.63		9.75		-2.59		-2.75		-1.81		-1.26		-2.90		-2.88

		11.62		55.87		21.45		64.88		13.17		58.02		17.02		69.57		18.74		65.02		22.11		63.25		26.53		61.59		26.46		62.59		27.76		0.00		33.04		34.76		34.34		38.94		37.20		0.00		24.16		63.56		24.01		65.48		21.43		68.96		15.51		62.14		15.82		72.49		17.53		64.65		12.2				-2.02		-1.16		-3.25		-3.23		-1.84		6.76		-3.02		-3.12		-2.08		-3.93		-3.40		-3.33

		11.40		58.10		21.04		67.39		12.73		59.80		17.15		69.84		19.21		65.51		22.98		61.94		26.51		60.46		26.66		62.17		27.92		0.00		32.15		33.79		34.74		0.00		39.24		0.00		24.47		61.81		24.15		59.46		21.84		68.90		16.51		60.71		15.94		78.29		17.36		62.32		12.4				-2.24		-3.65		-3.69		-3.63		-2.01		4.97		-3.36		-3.44		-2.30		-4.74		-3.80		-3.72

		10.96		61.92		26.12		70.37		13.42		55.06		16.89		72.18		19.06		65.86		23.25		58.45		26.54		58.67		26.15		62.33		26.33		0.00		31.51		35.32		33.36		38.20		37.68		0.00		24.09		59.04		24.55		62.08		21.84		68.54		15.79		64.72		15.77		75.07		16.95		63.33		12.6				-2.41		-4.04		-4.02		-3.95		-2.12		5.20		-3.59		-3.68		-2.46		-3.41		-4.08		-4.03

		10.94		58.88		24.09		72.16		13.62		63.62		16.80		71.97		19.06		62.93		23.11		60.63		26.50		57.72		25.94		64.30		27.81		0.00		32.24		35.87		35.00		41.50		37.63		0.00		24.34		61.29		24.22		70.70		21.63		68.53		15.87		65.16		15.87		68.25		17.57		65.34		12.8				-2.51		-2.47		-4.22		-4.18		-2.17		6.98		-3.73		-3.84		-2.55		-0.92		-4.26		-4.24

		11.44		54.04		21.91		68.54		13.76		66.04		16.74		64.97		18.85		66.24		22.90		63.78		26.30		60.81		25.91		64.49		27.74		0.00		32.41		34.95		34.45		0.00		38.23		0.00		24.46		62.11		24.70		69.71		22.95		70.68		15.97		66.35		15.40		71.81		17.24		65.48		13				-2.55		0.01		-4.32		-4.32		-2.17		8.86		-3.77		-3.92		-2.58		1.15		-4.34		-4.36

		11.17		57.85		17.88		71.15		13.01		61.22		17.01		64.31		19.43		68.88		22.81		67.37		26.73		60.23		26.28		61.70		28.46		49.47		33.02		33.17		35.11		0.00		37.61		0.00		24.54		62.11		25.03		66.44		24.38		69.17		15.87		62.54		16.18		73.66		17.57		69.06		13.2				-2.51		2.23		-4.33		-4.36		-2.10		9.35		-3.76		-3.91		-2.53		1.52		-4.36		-4.38

		11.29		57.62		18.63		69.10		13.85		60.97		17.27		66.59		18.91		68.46		23.14		66.39		26.69		59.54		25.18		67.14		26.57		0.00		31.44		33.71		35.26		0.00		37.94		0.00		24.44		63.37		25.17		61.64		22.27		62.92		15.44		65.95		15.85		69.16		17.63		63.19		13.4				-2.40		3.67		-4.24		-4.30		-1.97		7.79		-3.69		-3.81		-2.41		0.04		-4.30		-4.30

		11.38		59.12		18.63		73.22		14.06		64.48		17.48		67.91		18.73		65.76		22.69		62.50		26.49		60.55		25.75		64.80		27.83		64.13		32.02		36.84		33.91		0.00		38.52		0.00		24.22		65.06		25.08		61.61		21.25		69.01		16.29		69.88		15.82		72.29		17.80		66.31		13.6				-2.22		4.96		-4.07		-4.14		-1.78		4.92		-3.56		-3.63		-2.23		-1.98		-4.15		-4.12

		11.36		63.73		21.90		71.93		13.41		66.34		16.60		59.08		18.78		67.30		22.31		63.57		26.74		60.63		27.86		60.68		28.50		61.69		31.31		30.44		32.92		0.00		38.62		0.00		23.55		66.26		24.97		60.77		21.80		69.80		15.83		68.66		15.96		69.10		17.65		67.03		13.8				-1.98		7.79		-3.77		-3.89		-1.54		2.84		-3.33		-3.38		-1.98		-2.16		-3.89		-3.85

		11.51		63.34		23.99		69.50		14.12		66.71		17.44		63.08		19.10		70.12		22.88		69.89		27.17		61.28		27.75		60.73		28.77		44.99		32.84		34.40		35.02		0.00		39.16		0.00		23.98		66.85		24.95		58.82		22.04		69.96		15.32		71.84		16.03		73.67		17.60		64.85		14				-1.67		14.24		-3.33		-3.56		-1.24		4.33		-2.98		-3.05		-1.66		2.12		-3.46		-3.50

		11.46		57.91		22.78		69.86		13.85		67.71		17.01		61.89		18.68		65.90		22.66		66.53		26.80		61.34		27.21		59.17		27.47		60.70		31.76		34.26		32.42		0.00		39.58		0.00		24.34		67.32		28.38		56.37		21.81		65.62		15.44		67.97		16.18		71.13		17.47		68.83		14.2				-1.31		25.97		-2.73		-3.14		-0.89		11.93		-2.48		-2.67		-1.29		12.82		-2.86		-3.07

		11.62		60.68		23.16		66.62		14.06		65.01		16.77		60.59		19.10		73.05		23.32		65.03		26.91		61.82		27.09		59.17		28.34		58.39		32.14		32.08		31.67		0.00		37.53		0.00		23.55		66.37		25.83		56.12		21.47		66.72		15.84		70.92		15.98		73.74		17.22		65.66		14.4				-0.90		43.50		-1.97		-2.67		-0.50		27.10		-1.80		-2.23		-0.87		30.52		-2.09		-2.58

		10.58		60.72		21.37		71.41		13.21		60.65		17.27		59.30		18.54		71.38		22.89		69.45		27.61		60.93		27.75		61.37		28.44		57.89		31.15		32.23		32.60		0.00		38.90		0.00		19.10		65.57		24.65		64.78		21.85		63.50		15.47		70.37		16.42		78.38		17.18		66.64		14.6				-0.46		66.00		-1.09		-2.15		-0.09		49.80		-0.97		-1.76		-0.42		54.37		-1.17		-2.04

		10.58		57.11		22.28		69.52		13.62		63.73		17.00		63.12		19.03		73.86		22.73		70.41		27.40		59.31		27.18		61.38		29.65		55.40		31.81		32.46		33.39		0.00		39.45		0.00		19.17		62.74		25.76		56.78		23.86		61.57		15.85		69.98		16.46		71.12		17.16		64.59		14.8				-0.01		91.56		-0.13		-1.59		0.34		78.58		-0.02		-1.27		0.05		82.43		-0.16		-1.48

		10.52		63.10		22.07		66.12		13.77		60.57		17.13		65.21		18.93		74.08		23.09		68.14		26.79		59.54		27.60		61.17		28.49		56.75		32.45		32.19		33.28		0.00		40.19		0.00		20.12		63.74		25.44		53.59		25.76		62.63		15.96		70.98		16.50		76.64		17.29		64.62		15

		10.95		60.00		21.78		65.94		13.40		60.09		17.09		67.30		19.50		70.18		23.20		66.83		27.32		64.14		27.88		61.39		29.48		57.78		32.07		32.68		34.26		0.00		39.48		0.00		20.97		60.72		24.92		55.01		21.22		60.32		16.06		67.58		16.40		79.62		17.43		67.43		15.2

		10.71		58.49		21.74		72.54		13.43		61.69		17.06		63.92		19.29		71.64		22.85		69.63		27.34		62.41		27.33		63.31		28.47		0.00		32.66		33.06		31.57		0.00		38.12		0.00		22.36		67.90		25.31		56.78		21.54		54.89		15.70		73.15		16.39		74.73		17.20		71.65		15.4

		10.87		61.04		21.70		70.97		13.77		63.21		17.08		61.02		19.03		71.63		22.96		67.86		26.91		60.63		26.38		58.93		28.95		41.33		32.77		30.73		33.27		0.00		39.11		0.00		21.08		67.41		25.23		54.54		25.06		52.02		15.88		64.05		16.00		75.45		17.05		66.50		15.6

		11.22		60.86		21.86		68.66		13.79		59.73		16.96		64.05		19.52		72.75		23.12		71.01		26.54		58.98		27.15		60.93		27.68		58.29		33.07		31.57		32.26		0.00		39.27		0.00		24.05		64.58		28.87		52.29		26.85		52.55		16.03		62.06		16.24		78.88		17.45		69.87		15.8

		10.87		60.90		21.52		72.88		13.60		59.10		17.37		61.79		19.01		73.23		22.55		71.21		26.66		61.44		27.18		60.99		28.26		57.00		32.45		29.11		35.85		0.00		39.03		0.00		23.53		67.54		28.31		59.75		25.23		54.70		16.01		70.89		16.02		78.58		17.19		73.37		16

		10.85		59.64		21.32		72.48		13.33		61.60		17.11		59.29		19.17		72.79		23.44		70.91		27.15		58.14		26.42		57.33		28.43		40.89		33.11		30.59		33.49		0.00		37.41		0.00		23.10		62.95		26.88		62.19		25.27		55.27		15.66		63.81		15.96		75.63		16.43		75.87		16.2

		11.81		59.43		22.10		70.38		13.55		58.44		17.08		61.51		19.01		66.39		22.91		69.61		26.47		56.61		26.98		56.50		28.61		51.61		33.23		29.02		34.63		0.00		39.81		0.00		22.90		60.30		23.76		68.67		24.03		54.56		15.34		62.96		15.93		76.94		16.80		68.24		16.4

		11.78		57.80		21.47		72.61		13.83		62.77		17.05		60.93		18.95		65.36		23.09		65.38		26.77		58.41		27.62		56.21		28.67		50.94		33.92		28.61		34.80		0.00		39.48		0.00		23.81		57.62		26.04		69.64		24.13		59.39		15.78		64.15		16.37		77.18		17.45		64.88		16.6

		12.12		58.17		21.68		69.73		14.00		62.94		17.31		58.61		18.97		67.39		23.36		66.87		27.21		55.09		27.85		54.19		28.09		55.29		32.38		31.99		34.44		0.00		39.16		0.00		25.12		61.86		24.47		65.37		24.47		60.25		15.78		65.88		15.93		77.72		17.14		66.27		16.8

		12.38		56.48		21.60		72.31		13.32		57.95		17.14		57.64		19.16		66.58		23.33		67.26		27.19		54.79		26.87		53.48		28.97		48.92		31.49		28.69		34.77		0.00		39.66		0.00		23.90		60.91		22.85		69.85		26.44		63.96		15.95		60.33		16.45		74.12		17.24		65.05		17

		11.34		54.08		21.24		71.06		13.48		58.99		17.31		59.23		19.48		62.82		22.81		66.58		27.53		52.84		26.33		52.95		29.21		47.40		31.99		31.34		36.75		59.74		39.75		0.00		24.76		59.21		25.60		68.37		25.89		62.06		15.97		59.16		15.89		79.93		17.37		66.39		17.2

		11.91		49.08		22.32		69.47		13.56		59.29		17.49		60.09		19.55		68.14		23.00		67.01		27.89		55.68		28.12		53.54		29.90		46.97		32.45		31.28		36.27		56.17		39.49		0.00		25.27		53.86		26.39		71.81		24.45		67.56		15.68		56.46		16.01		76.94		17.39		65.29		17.4

		11.20		47.07		21.82		66.65		13.49		57.06		17.14		59.77		19.47		63.46		23.27		67.98		28.12		57.48		28.02		54.02		29.94		47.52		31.75		31.86		35.59		46.15		39.77		0.00		24.97		56.41		24.89		68.93		24.68		71.11		15.41		60.50		16.18		72.95		17.10		65.97		17.6

		11.79		54.66		22.39		66.52		13.42		58.37		17.41		58.44		19.35		64.76		22.44		67.02		28.04		56.71		28.09		58.24		30.22		48.37		31.30		32.90		36.85		34.69		39.19		0.00		25.44		58.17		23.66		71.14		25.87		66.89		15.98		62.41		16.38		68.65		16.96		65.94		17.8

		12.00		54.95		22.08		62.88		14.23		52.87		17.59		57.12		19.08		65.35		22.56		65.64		27.84		57.79		27.91		56.84		30.11		50.93		31.79		31.31		36.38		31.63		39.30		0.00		25.33		61.71		21.59		74.37		23.69		67.24		15.83		58.13		16.62		67.75		17.24		65.57		18

		12.40		51.49		25.01		64.26		13.79		60.55		17.55		57.39		18.63		70.53		22.80		62.89		27.85		58.40		27.98		59.17		28.68		51.77		31.31		31.11		37.47		26.36		41.07		0.00		25.67		56.69		20.62		74.30		22.70		65.81		15.86		55.51		16.70		71.06		17.62		73.91		18.2

		12.44		37.72		25.13		63.04		13.52		54.32		17.13		59.38		18.83		69.79		22.62		68.04		27.82		62.12		28.08		58.58		29.50		54.82		32.82		35.10						41.66		0.00		25.79		55.69		24.56		75.03		23.91		65.66		15.37		58.76		16.27		72.10		17.50		72.78		18.4

		12.26		40.41		24.97		61.08		13.29		52.12		17.36		63.95		19.30		67.90		22.53		71.31		27.87		64.63		28.07		61.96		28.19		60.58		32.36		33.37						38.50		0.00		25.31		56.46		22.45		73.56		21.11		72.58		15.80		63.61		16.33		68.59		17.27		74.33		18.6

		12.88		38.45		23.56		63.46		13.72		54.55		17.54		59.12		19.47		64.97		22.79		64.46		28.04		64.51		28.13		59.22		29.44		0.00		30.10		38.84						41.49		0.00		25.20		51.76		23.31		68.67		22.23		71.70		16.16		58.21		16.22		68.30		17.49		74.71		18.8

		12.56		32.16		24.01		59.75		13.48		54.09		17.85		62.09		19.51		61.76		22.97		65.54		27.69		62.85		27.62		58.83		27.72		0.00		31.07		0.00										25.68		49.90		23.44		70.07		22.05		71.53		15.89		56.55		15.93		67.29		17.49		73.16		19

		12.61		33.17		24.27		60.25		12.86		56.94		17.06		59.23		19.14		63.28		23.66		64.31		27.24		60.88		27.86		60.34		27.66		0.00		30.94		41.56										25.19		50.38		22.97		74.36		21.70		70.00		16.37		57.85		16.75		67.75		17.80		69.13		19.2

		12.02		33.65		24.25		58.50		12.98		55.20		17.52		59.94		19.35		62.65		22.58		67.12		27.01		61.10		27.33		62.03		27.77		48.81		30.96		41.23										26.64		47.24		22.77		69.00		22.18		70.41		16.47		57.78		16.33		60.89		17.54		64.77		19.4

		12.71		29.35		26.54		59.88		13.57		57.80		17.85		60.45		19.11		61.53		22.50		62.21		26.59		61.65		26.66		61.88		27.84		0.00		30.82		0.00										28.70		48.49		22.54		75.11		21.52		67.08		15.98		53.02		16.57		66.09		17.76		71.80		19.6

		12.90		43.43		26.22		61.40		13.52		55.57		17.16		55.62		18.91		66.06		23.45		61.09		26.55		62.77		27.25		61.83		26.89		0.00		30.93		42.98										27.28		50.87		22.29		74.54		21.59		69.25		16.11		52.94		17.03		64.40		17.59		73.93		19.8

		12.39		53.01		23.60		59.56		13.57		57.41		17.24		54.06		19.42		63.31		22.65		61.53		26.38		64.19		26.58		65.31		27.82		54.81		30.64		44.44										28.07		49.67		22.68		77.47		21.13		70.45		15.63		51.88		16.67		67.96		17.39		64.96		20

		12.27		55.55		23.36		59.52		14.01		60.71		17.26		59.97		18.93		57.36		22.42		60.40		26.17		62.90		26.43		64.56		26.41		46.02		31.16		45.56										28.25		49.62		22.75		77.69		21.57		70.68		16.20		52.07		16.89		66.01		17.72		65.62		20.2

		12.05		54.38		23.30		62.00		13.26		55.44		17.10		61.29		18.85		59.43		22.90		58.63		26.27		62.65		26.44		64.14		27.03		45.34		31.64		39.73										28.55		50.51		23.35		76.90		21.24		72.75		16.13		55.28		16.21		64.47		17.75		58.83		20.4

		11.88		57.54		25.99		68.01		13.67		63.26		17.06		60.59		19.18		63.14		23.32		55.69		26.11		64.87		25.70		63.39		27.99		44.46		31.29		43.06										29.16		53.01		22.59		76.60		21.31		73.63		15.73		53.75		16.30		62.22		18.05		62.49		20.6

		12.04		54.93		24.73		66.55		13.66		60.95		17.57		55.88		19.25		56.16		22.72		56.87		26.39		60.67		26.49		60.93		28.23		67.42		31.58		60.16										29.08		52.11		22.96		76.57		21.58		77.23		15.65		58.73		16.74		64.11		17.76		55.72		20.8

		11.95		53.92		21.07		69.80		13.43		59.32		17.26		56.64		18.89		56.19		23.31		57.35		27.09		62.72		26.85		64.42		28.12		43.99		31.25		59.85										29.84		53.39		22.69		71.57		21.36		77.23		15.93		61.54		16.63		64.68		17.52		56.14		21

		12.43		49.59		21.72		66.46		13.53		62.80		16.77		57.59		19.06		61.77		23.27		59.50		26.67		63.97		26.86		65.50		28.00		46.71														30.48		55.53		22.62		70.15		21.85		77.73		15.75		60.48		16.22		63.01		17.36		58.50		21.2

		12.35		52.06		24.92		67.61		13.62		58.74		17.62		56.92		19.12		61.63		23.37		57.90		27.06		64.96		26.94		64.72		28.39		45.36														31.06		47.92		22.71		71.04		21.93		80.46		16.14		62.10		15.96		60.48		17.52		52.65		21.4

		12.47		50.34		27.64		65.92		13.51		63.98		17.69		50.99		19.39		66.38		23.61		58.65		27.29		60.89		27.18		65.85		29.11		66.08														31.00		54.14		22.74		66.36		21.68		73.48		15.94		61.90		16.25		57.02		17.52		52.23		21.6

		12.09		48.77		21.32		68.49		13.59		64.60		16.70		52.52		19.35		64.95		22.97		57.74		27.06		61.79		26.77		68.42		27.39		0.00														30.12		54.62		23.24		67.77		21.63		71.93		15.88		68.53		16.32		53.19		18.05		49.23		21.8

		12.32		46.31		22.51		68.66		13.56		62.50		17.74		52.76		19.08		63.02		22.79		63.07		26.72		61.93		27.41		61.26		27.20		44.62														30.88		54.23		23.07		67.06		22.97		75.15		15.68		66.63		16.21		59.12		18.45		48.19		22

		11.94		50.78		22.47		62.63		14.01		56.11		17.69		56.22		19.27		67.65		22.89		66.49		26.26		61.85		27.21		63.26		27.60		47.78														30.43		54.55		23.07		63.55		22.48		70.57		15.50		67.60		16.41		59.47		18.71		45.76		22.2

		12.30		41.56		22.45		68.10		13.36		56.62		17.58		56.28		19.23		67.20		23.20		64.23		27.14		60.91		26.73		64.09		28.64		64.28														30.53		52.58		23.06		63.54		22.67		74.45		15.86		66.12		16.13		55.89		18.58		40.08		22.4
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		12.61		22.63		13.59		17.58		19.4		22.67		27.32		26.87		28.79

		12.21		22.68		13.47		17.32		18.78		22.39		27.74		27.64		28.64

		12.51		22.8		13.19		17.79		18.89		23.22		27.54		27.34		28.76



&LBAU1_15a.XLS&R2.12.99 Wallrath

HABau1 (0V)

HABau2 (geregelt)

HABau3 (1V)

HABau4 (1,5V)

HABau5 (2V)

HABau6 (2,5V)

HABau7 (3V)

HABau8 (3,5V)

HABau9 (4V)

phi [grd]

CBoden [MN/m]

CBoden über phi   ,aufgenommen auf NBS Köln-Rhein/Main,Los A, 
                      Bodenart: 4m Tonstein,schluffig,sandig

53.199

62.312

62.358

60.091

58.785

62.878

55.161

64.49

0

52.256

61.445

59.425

59.137

64.551

64.651

57.588

58.202

0

43.245

64.08

57.692

62.077

65.786

64.461

60.581

65.773

47.611

44.764

58.71

60.073

62.905

63.104

66.962

57.758

60.94

51.444

43.668

56.139

62.596

56.597

66.8

67.789

53.335

58.299

51.466

40.59

56.936

63.811

63.878

67.777

68.721

53.617

51.298

0

53.98

56.033

60.763

62.063

66.621

66.072

53.148

59.349

0

54.738

57.556

57.977

61.438

61.679

66.307

56.766

60.794

0

55.61

54.702

58.837

57.505

55.503

64.32

58.02

61.295

0

52.666

58.605

57.669

58.603

59.559

60.111

57.212

62.734

0

52.49

61.744

57.567

57.042

62.421

64.342

56.209

61.362

0

50.284

59.206

59.834

58.407

70.508

64.677

57.45

62.469

50.215

58.407

57.634

57.271

61.091

63.822

65.075

57.68

58.555

0

54.053

55.189

58.086

58.791

65.249

65.7

58.612

58.003

0

54.284

58.729

60.984

61.611

66.321

60.445

54.582

59.071

0

47.824

60.097

57.194

57.447

62.978

63.522

55.262

56.637

0

52.121

61.867

61.325

62.195

69.195

64.761

57.343

59.115

0

51.481

66.113

59.591

62.034

61.205

62.483

59.152

59.956

0

42.274

65.904

59.058

61.8

60.502

62.483

58.559

59.627

0

46.114

60.356

53.93

61.954

67.127

64.506

55.316

58.063

51.937

21.968

69.371

51.533

62.163

61.098

64.666

54.171

58.573

49.836

22.371

59.411

51.614

60.199

61.249

66.364

54.495

56.73

49.588

21.22

59.075

52.917

60.063

62.877

61.194

54.281

56.432

50.7

33.068

56.792

52.763

56.513

59.954

63.241

56.525

54.634

53.999

36.799

59.559

53.398

56.81

66.995

69.726

55.679

54.693

0

38.333

58.974

54.444

55.354

61.277

60.626

57.756

56.23

47.683

36.374

61.569

56.283

54.587

58.603

60.713

54.65

57.456

49.628

35.145

61.42

53.907

55.639

60.094

60.272

57.37

57.184

43.731

42.895

61.705

53.069

56.693

59.804

58.281

53.413

56.076

45.688

38.416

64.101

54.034

53.809

58.031

62.151

55.229

59.078

48.839

32.222

66.77

57.369

52.915

61.894

64.207

54.479

58.685

40.247

49.144

63.457

57.367

56.977

62.108

62.585

58.293

59.903

39.58

59.958

67.671

56.819

60.24

65.246

63.563

57.216

62.475

40.764

55.423

64.629

57.279

55.626

61.446

62.251

57.231

59.485

38.12

58.991

67.944

48.622

61.215

58.97

61.959

53.34

59.607

39.929

52.912

67.459

50.356

62.878

61.401

62.08

58.584

57.926

38.984

49.488

67.14

49.823

62.036

61.332

62.3

58.506

56.968

40.507

50.252

66.242

46.186

61.14

60.593

62.179

60.663

61.196

40.202

52.039

66.997

47.575

61.139

62.426

60.658

57.719

60.482

42.151

55.276

68.369

49.479

59.869

61.25

62.177

58.014

60.58

42.429

55.829

67.681

47

64.798

62.564

62.082

58.837

57.33

43.104

51.796

67.227

50.497

60.969

61.659

59.069

57.366

58.572

0

56.188

69.623

54.044

61.774

59.502

60.206

58.97

57.674

43.598

59.673

67.625

52.16

59.64

58.398

59.884

62.953

62.139

45.691

51.784

65.511

54.83

61.234

66.014

60.798

58.478

58.735

42.205

55.471

63.583

55.384

59.837

65.714

62.003

55.861

61.34

44.132

56.598

63.987

53.841

65.609

62.4

59.23

59.069

62.955

46.974

56.616

65.471

55.516

61.883

60.278

58.76

59.111

60.11

59.814

56.37

64.75

55.201

57.216

63.218

61.18

59.404

60.553

0

55.527

67.258

60.924

62.268

60.567

62.287

60.179

59.066

42.535

48.092

61.681

64.276

59.373

66.066

61.338

58.187

57.764

58.592

48.684

65.654

57.32

57.702

61.996

65.79

59.024

58.169

61.454

49.381

70.009

58.957

59.65

63.683

63.671

57.926

59.645

44.122

53.705

65.301

58.523

59.107

63.853

66.256

56.845

56.78

59.46

49.74

65.259

56.952

62.096

68.908

60.763

56.58

60.105

62.223

50.717

66.012

58.281

64.182

65.999

63.306

57.008

59.2

0

57.776

69.908

57.541

64.859

67.328

66.465

57.521

58.49

0

56.146

63.519

54.099

67.036

66.174

62.016

58.02

59.577

42.732

54.348

72.128

59.538

63.879

67.57

65.192

59.212

57.938

0

56.788

70.184

58.673

65.868

66.852

63.915

58.636

60.66

0

57.497

72.425

58.359

70.024

67.391

61.175

58.663

62.447

0

55.873

64.883

58.024

69.565

65.016

63.251

61.589

62.588

0

58.101

67.392

59.796

69.835

65.512

61.944

60.46

62.172

0

61.924

70.37

55.056

72.178

65.858

58.445

58.673

62.332

0

58.879

72.162

63.624

71.971

62.933

60.626

57.722

64.298

0

54.043

68.542

66.04

64.972

66.243

63.784

60.805

64.487

0

57.845

71.15

61.219

64.313

68.883

67.369

60.234

61.698

49.474

57.615

69.101

60.973

66.585

68.464

66.386

59.54

67.135

0

59.119

73.223

64.478

67.909

65.761

62.499

60.554

64.801

64.127

63.731

71.932

66.337

59.078

67.297

63.571

60.628

60.678

61.688

63.342

69.502

66.709

63.075

70.115

69.887

61.277

60.733

44.993

57.913

69.862

67.705

61.892

65.896

66.529

61.341

59.167

60.698

60.683

66.616

65.011

60.587

73.048

65.032

61.821

59.166

58.394

60.72

71.408

60.653

59.304

71.376

69.453

60.929

61.367

57.893

57.113

69.521

63.729

63.122

73.858

70.406

59.309

61.377

55.403

63.095

66.12

60.566

65.208

74.076

68.139

59.543

61.17

56.754

59.995

65.942

60.092

67.298

70.178

66.831

64.143

61.389

57.775

58.492

72.54

61.693

63.918

71.642

69.626

62.414

63.305

0

61.04

70.973

63.207

61.019

71.63

67.859

60.626

58.927

41.329

60.858

68.655

59.734

64.047

72.746

71.014

58.98

60.931

58.29

60.895

72.878

59.096

61.79

73.23

71.206

61.438

60.989

56.997

59.637

72.483

61.597

59.292

72.792

70.914

58.137

57.333

40.889

59.432

70.375

58.442

61.506

66.387

69.609

56.607

56.498

51.609

57.802

72.606

62.767

60.925

65.362

65.378

58.413

56.207

50.944

58.173

69.73

62.938

58.607

67.39

66.871

55.09

54.192

55.291

56.478

72.31

57.946

57.64

66.584

67.258

54.794

53.479

48.924

54.08

71.059

58.987

59.228

62.824

66.577

52.841

52.95

47.395

49.084

69.47

59.292

60.087

68.138

67.006

55.676

53.539

46.972

47.065

66.653

57.064

59.768

63.455

67.978

57.484

54.022

47.518

54.655

66.521

58.374

58.436

64.761

67.017

56.706

58.238

48.37

54.948

62.879

52.867

57.123

65.345

65.639

57.792

56.841

50.927

51.492

64.255

60.551

57.394

70.532

62.891

58.397

59.171

51.767

37.717

63.039

54.318

59.377

69.79

68.041

62.115

58.58

54.816

40.405

61.082

52.124

63.945

67.901

71.312

64.63

61.958

60.583

38.451

63.463

54.547

59.115

64.965

64.457

64.51

59.222

0

32.16

59.747

54.086

62.09

61.761

65.54

62.851

58.832

0

33.171

60.251

56.935

59.227

63.278

64.314

60.876

60.338

0

33.653

58.498

55.204

59.937

62.646

67.118

61.098

62.025

48.813

29.349

59.876

57.796

60.451

61.528

62.21

61.652

61.877

0

43.425

61.395

55.573

55.617

66.057

61.087

62.769

61.826

0

53.006

59.559

57.413

54.064

63.305

61.533

64.19

65.308

54.811

55.548

59.515

60.712

59.968

57.362

60.397

62.899

64.56

46.022

54.382

62.002

55.444

61.285

59.432

58.626

62.645

64.14

45.337

57.54

68.007

63.255

60.589

63.137

55.69

64.865

63.394

44.458

54.925

66.552

60.946

55.883

56.159

56.874

60.674

60.93

67.421

53.922

69.795

59.319

56.643

56.187

57.351

62.715

64.421

43.99

49.59

66.461

62.804

57.587

61.77

59.503

63.966

65.499

46.705

52.061

67.61

58.743

56.921

61.625

57.902

64.962

64.721

45.355

50.34

65.921

63.984

50.987

66.383

58.645

60.89

65.852

66.076

48.77

68.49

64.601

52.521

64.95

57.744

61.794

68.423

0

46.308

68.656

62.495

52.757

63.018

63.07

61.933

61.261

44.616

50.777

62.629

56.113

56.216

67.646

66.487

61.846

63.263

47.775

41.557

68.102

56.617

56.277

67.2

64.229

60.909

64.088

64.276

35.351

69.127

60.481

61.222

66.793

69.745

60.765

64.117

61.586

55.464

68.182

59.521

62.207

67.184

66.857

60.133

62.602

64.197

50.705

68.772

57.519

56.891

65.117

69.702

60.192

63.952

65.261
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HABau2 (geregelt)

HABau16 (cbod geregelt)

HABau17 (cbod geregelt)

HABau18 (cbod geregelt)

Fahrstrecke [m]

CBoden [MN/m]

CBoden über der Fahrstrecke    ,aufgenommen auf NBS Köln-Rhein/Main,Los A,
                                        Bodenart: Tonstein,schluffig,sandig
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56.947

71.222

57.691

61.445

67.654

70.881

58.823

64.08

66.01

73.387

61.712

58.71

65.365

76.598

56.553

56.139

65.41

67.457

58.728

56.936

69.758

65.778

63.311

56.033

70.942

71.845

60.271

57.556

63.285

71.482

51.858

54.702

64.514

75.655

52.915

58.605

66.757

71.527

61.134

61.744

67.894

72.342

61.772

59.206

68.245

73.557

65.825

57.634

66.959

75.932

64.949

55.189

67.584

73.003

63.637

58.729

66.307

69.084

60.131

60.097

67.668

67.625

66.19

61.867

63.75

74.101

60.375

66.113

61.987

66.87

56.815

65.904

62.953

73.005

60.791

60.356

63.36

66.703

61.567

69.371

67.278

66.043

71.636

59.411

64.829

72.137

64.147

59.075

65.782

73.841

63.562

56.792

68.824

76.154

66.902

59.559

71.571

75.525

71.996

58.974

70.598

75.447

67.94

61.569

68.105

73.57

64.598

61.42

66.13

74.19

69.848

61.705

63.171

75.529

68.274

64.101

65.653

68.049

69.588

66.77

59.563

65.963

67.929

63.457

58.241

68.184

72.572

67.671

60.588

61.224

73.342

64.629

61.151

68.69

68.359

67.944

60.103

61.954

68.52

67.459

59.241

62.843

70.582

67.14

61.754

64.036

68.985

66.242

58.233

63.313

66.666

66.997

56.957

63.006

69.654

68.369

61.172

60.604

68.607

67.681

60.635

64.641

66.632

67.227

61.922

67.838

66.101

69.623

61.808

61.97

66.332

67.625

64.21

68.487

72.114

65.511

61.267

67.146

72.135

63.583

63.583

65.421

73.148

63.987

61.813

66.892

71.405

65.471

61.253

67.482

62.938

64.75

63.715

66.115

67.869

67.258

62.05

65.641

64.097

61.681

63.014

68.224

61.756

65.654

65.634

69.594

61.986

70.009

63.986

71.716

62.648

65.301

70.56

66.733

61.949

65.259

64.743

65.008

64.689

66.012

66.562

69.911

61.325

69.908

62.524

73.813

64.652

63.519

68.239

77.355

62.315

72.128

68.461

80.555

63.325

70.184

60.751

72.514

65.342

72.425

60.786

74.003

65.479

64.883

62.14

72.491

69.055

67.392

60.71

78.293

63.186

70.37

64.715

75.068

66.31

72.162

65.164

68.245

67.03

68.542

66.345

71.814

64.849

71.15

62.539

73.659

68.834

69.101

65.949

69.162

65.655

73.223

69.877

72.288

66.638

71.932

68.656

69.097

64.585

69.502

71.844

73.674

64.623

69.862

67.968

71.134

67.428

66.616

70.917

73.739

71.65

71.408

70.371

78.379

66.501

69.521

69.982

71.117

69.872

66.12

70.979

76.643

73.366

65.942

67.579

79.62

75.872

72.54

73.146

74.726

68.242

70.973
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75.454

64.882

68.655

62.06

78.879

66.267

72.878

70.89

78.578

65.052

72.483

63.811

75.63

66.392

70.375

62.958

76.944

65.287

72.606

64.146

77.181

65.972

69.73

65.877

77.719

65.942

72.31

60.329

74.115

65.568

71.059

59.16

79.925

73.906

69.47

56.461

76.938

72.778

66.653
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HABau2 (geregelt)

HABau3 (13°)

HABau4 (17°)

HABau5 (19°)
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HABau7 (27)

HABau8 (30°)

Fahrstrecke [m]

CBoden [MN/m]

CBoden über der Fahrstrecke    ,aufgenommen auf NBS Köln-Rhein/Main,Los A,
                                        Bodenart: Tonstein,schluffig,sandig
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55.573

55.617

66.057

61.087

62.769

61.826

59.559

57.413

54.064

63.305

61.533

64.19

65.308

59.515

60.712

59.968

57.362

60.397

62.899

64.56

62.002

55.444

61.285

59.432

58.626

62.645

64.14

68.007

63.255

60.589

63.137

55.69

64.865

63.394

66.552

60.946

55.883

56.159

56.874

60.674

60.93

69.795

59.319

56.643

56.187

57.351

62.715

64.421

66.461

62.804

57.587

61.77

59.503

63.966

65.499

67.61

58.743

56.921

61.625

57.902

64.962

64.721

65.921

63.984

50.987

66.383

58.645

60.89

65.852

68.49

64.601

52.521

64.95

57.744

61.794

68.423

68.656

62.495

52.757

63.018

63.07

61.933

61.261

62.629

56.113

56.216

67.646

66.487

61.846

63.263

68.102

56.617

56.277

67.2

64.229

60.909

64.088

69.127

60.481

61.222

66.793

69.745

60.765

64.117

68.182

59.521

62.207

67.184

66.857

60.133

62.602

68.772

57.519

56.891

65.117

69.702

60.192

63.952
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Diagramm4

		0		0		0		0		0		0		0

		0.2		0.2		0.2		0.2		0.2		0.2		0.2

		0.4		0.4		0.4		0.4		0.4		0.4		0.4

		0.6		0.6		0.6		0.6		0.6		0.6		0.6

		0.8		0.8		0.8		0.8		0.8		0.8		0.8

		1		1		1		1		1		1		1

		1.2		1.2		1.2		1.2		1.2		1.2		1.2

		1.4		1.4		1.4		1.4		1.4		1.4		1.4

		1.6		1.6		1.6		1.6		1.6		1.6		1.6

		1.8		1.8		1.8		1.8		1.8		1.8		1.8

		2		2		2		2		2		2		2

		2.2		2.2		2.2		2.2		2.2		2.2		2.2

		2.4		2.4		2.4		2.4		2.4		2.4		2.4

		2.6		2.6		2.6		2.6		2.6		2.6		2.6

		2.8		2.8		2.8		2.8		2.8		2.8		2.8

		3		3		3		3		3		3		3

		3.2		3.2		3.2		3.2		3.2		3.2		3.2

		3.4		3.4		3.4		3.4		3.4		3.4		3.4

		3.6		3.6		3.6		3.6		3.6		3.6		3.6

		3.8		3.8		3.8		3.8		3.8		3.8		3.8

		4		4		4		4		4		4		4

		4.2		4.2		4.2		4.2		4.2		4.2		4.2

		4.4		4.4		4.4		4.4		4.4		4.4		4.4

		4.6		4.6		4.6		4.6		4.6		4.6		4.6

		4.8		4.8		4.8		4.8		4.8		4.8		4.8

		5		5		5		5		5		5		5

		5.2		5.2		5.2		5.2		5.2		5.2		5.2

		5.4		5.4		5.4		5.4		5.4		5.4		5.4

		5.6		5.6		5.6		5.6		5.6		5.6		5.6

		5.8		5.8		5.8		5.8		5.8		5.8		5.8

		6		6		6		6		6		6		6

		6.2		6.2		6.2		6.2		6.2		6.2		6.2

		6.4		6.4		6.4		6.4		6.4		6.4		6.4

		6.6		6.6		6.6		6.6		6.6		6.6		6.6

		6.8		6.8		6.8		6.8		6.8		6.8		6.8

		7		7		7		7		7		7		7

		7.2		7.2		7.2		7.2		7.2		7.2		7.2

		7.4		7.4		7.4		7.4		7.4		7.4		7.4

		7.6		7.6		7.6		7.6		7.6		7.6		7.6

		7.8		7.8		7.8		7.8		7.8		7.8		7.8

		8		8		8		8		8		8		8

		8.2		8.2		8.2		8.2		8.2		8.2		8.2

		8.4		8.4		8.4		8.4		8.4		8.4		8.4

		8.6		8.6		8.6		8.6		8.6		8.6		8.6

		8.8		8.8		8.8		8.8		8.8		8.8		8.8

		9		9		9		9		9		9		9

		9.2		9.2		9.2		9.2		9.2		9.2		9.2

		9.4		9.4		9.4		9.4		9.4		9.4		9.4

		9.6		9.6		9.6		9.6		9.6		9.6		9.6

		9.8		9.8		9.8		9.8		9.8		9.8		9.8

		10		10		10		10		10		10		10

		10.2		10.2		10.2		10.2		10.2		10.2		10.2

		10.4		10.4		10.4		10.4		10.4		10.4		10.4

		10.6		10.6		10.6		10.6		10.6		10.6		10.6

		10.8		10.8		10.8		10.8		10.8		10.8		10.8

		11		11		11		11		11		11		11

		11.2		11.2		11.2		11.2		11.2		11.2		11.2

		11.4		11.4		11.4		11.4		11.4		11.4		11.4

		11.6		11.6		11.6		11.6		11.6		11.6		11.6

		11.8		11.8		11.8		11.8		11.8		11.8		11.8

		12		12		12		12		12		12		12

		12.2		12.2		12.2		12.2		12.2		12.2		12.2

		12.4		12.4		12.4		12.4		12.4		12.4		12.4

		12.6		12.6		12.6		12.6		12.6		12.6		12.6

		12.8		12.8		12.8		12.8		12.8		12.8		12.8

		13		13		13		13		13		13		13

		13.2		13.2		13.2		13.2		13.2		13.2		13.2

		13.4		13.4		13.4		13.4		13.4		13.4		13.4

		13.6		13.6		13.6		13.6		13.6		13.6		13.6

		13.8		13.8		13.8		13.8		13.8		13.8		13.8

		14		14		14		14		14		14		14

		14.2		14.2		14.2		14.2		14.2		14.2		14.2

		14.4		14.4		14.4		14.4		14.4		14.4		14.4

		14.6		14.6		14.6		14.6		14.6		14.6		14.6

		14.8		14.8		14.8		14.8		14.8		14.8		14.8

		15		15		15		15		15		15		15

		15.2		15.2		15.2		15.2		15.2		15.2		15.2

		15.4		15.4		15.4		15.4		15.4		15.4		15.4

		15.6		15.6		15.6		15.6		15.6		15.6		15.6

		15.8		15.8		15.8		15.8		15.8		15.8		15.8

		16		16		16		16		16		16		16

		16.2		16.2		16.2		16.2		16.2		16.2		16.2

		16.4		16.4		16.4		16.4		16.4		16.4		16.4

		16.6		16.6		16.6		16.6		16.6		16.6		16.6

		16.8		16.8		16.8		16.8		16.8		16.8		16.8

		17		17		17		17		17		17		17

		17.2		17.2		17.2		17.2		17.2		17.2		17.2

		17.4		17.4		17.4		17.4		17.4		17.4		17.4

		17.6		17.6		17.6		17.6		17.6		17.6		17.6

		17.8		17.8		17.8		17.8		17.8		17.8		17.8

		18		18		18		18		18		18		18

		18.2		18.2		18.2		18.2		18.2		18.2		18.2

		18.4		18.4		18.4		18.4		18.4		18.4		18.4

		18.6		18.6		18.6		18.6		18.6		18.6		18.6

		18.8		18.8		18.8		18.8		18.8		18.8		18.8

		19		19		19		19		19		19		19

		19.2		19.2		19.2		19.2		19.2		19.2		19.2

		19.4		19.4		19.4		19.4		19.4		19.4		19.4

		19.6		19.6		19.6		19.6		19.6		19.6		19.6

		19.8		19.8		19.8		19.8		19.8		19.8		19.8

		20		20		20		20		20		20		20

		20.2		20.2		20.2		20.2		20.2		20.2		20.2

		20.4		20.4		20.4		20.4		20.4		20.4		20.4

		20.6		20.6		20.6		20.6		20.6		20.6		20.6

		20.8		20.8		20.8		20.8		20.8		20.8		20.8

		21		21		21		21		21		21		21

		21.2		21.2		21.2		21.2		21.2		21.2		21.2

		21.4		21.4		21.4		21.4		21.4		21.4		21.4

		21.6		21.6		21.6		21.6		21.6		21.6		21.6

		21.8		21.8		21.8		21.8		21.8		21.8		21.8

		22		22		22		22		22		22		22

		22.2		22.2		22.2		22.2		22.2		22.2		22.2

		22.4		22.4		22.4		22.4		22.4		22.4		22.4

		22.6		22.6		22.6		22.6		22.6		22.6		22.6

		22.8		22.8		22.8		22.8		22.8		22.8		22.8

		23		23		23		23		23		23		23



HABau2 (geregelt)

HABau3 (13°)

HABau4 (17°)

HABau5 (19°)

HABau6 (23°)

HABau7 (27)

HABau8 (30°)

Fahrstrecke [m]

k [MN/m]

62.312

62.358

60.091

58.785

62.878

55.161

64.49

61.445

59.425

59.137

64.551

64.651

57.588

58.202

64.08

57.692

62.077

65.786

64.461

60.581

65.773

58.71

60.073

62.905

63.104

66.962

57.758

60.94

56.139

62.596

56.597

66.8

67.789

53.335

58.299

56.936

63.811

63.878

67.777

68.721

53.617

51.298

56.033

60.763

62.063

66.621

66.072

53.148

59.349

57.556

57.977

61.438

61.679

66.307

56.766

60.794

54.702

58.837

57.505

55.503

64.32

58.02

61.295

58.605

57.669

58.603

59.559

60.111

57.212

62.734

61.744

57.567

57.042

62.421

64.342

56.209

61.362

59.206

59.834

58.407

70.508

64.677

57.45

62.469

57.634

57.271

61.091

63.822

65.075

57.68

58.555

55.189

58.086

58.791

65.249

65.7

58.612

58.003

58.729

60.984

61.611

66.321

60.445

54.582

59.071

60.097

57.194

57.447

62.978

63.522

55.262

56.637

61.867

61.325

62.195

69.195

64.761

57.343

59.115

66.113

59.591

62.034

61.205

62.483

59.152

59.956

65.904

59.058

61.8

60.502

62.483

58.559

59.627

60.356

53.93

61.954

67.127

64.506

55.316

58.063

69.371

51.533

62.163

61.098

64.666

54.171

58.573

59.411

51.614

60.199

61.249

66.364

54.495

56.73

59.075

52.917

60.063

62.877

61.194

54.281

56.432

56.792

52.763

56.513

59.954

63.241

56.525

54.634

59.559

53.398

56.81

66.995

69.726

55.679

54.693

58.974

54.444

55.354

61.277

60.626

57.756

56.23

61.569

56.283

54.587

58.603

60.713

54.65

57.456

61.42

53.907

55.639

60.094

60.272

57.37

57.184

61.705

53.069

56.693

59.804

58.281

53.413

56.076

64.101

54.034

53.809

58.031

62.151

55.229

59.078

66.77

57.369

52.915

61.894

64.207

54.479

58.685

63.457

57.367

56.977

62.108

62.585

58.293

59.903

67.671

56.819

60.24

65.246

63.563

57.216

62.475

64.629

57.279

55.626

61.446

62.251

57.231

59.485

67.944

48.622

61.215

58.97

61.959

53.34

59.607

67.459

50.356

62.878

61.401

62.08

58.584

57.926

67.14

49.823

62.036

61.332

62.3

58.506

56.968

66.242

46.186

61.14

60.593

62.179

60.663

61.196

66.997

47.575

61.139

62.426

60.658

57.719

60.482

68.369

49.479

59.869

61.25

62.177

58.014

60.58

67.681

47

64.798

62.564

62.082

58.837

57.33

67.227

50.497

60.969

61.659

59.069

57.366

58.572

69.623

54.044

61.774

59.502

60.206

58.97

57.674

67.625

52.16

59.64

58.398

59.884

62.953

62.139

65.511

54.83

61.234

66.014

60.798

58.478

58.735

63.583

55.384

59.837

65.714

62.003

55.861

61.34

63.987

53.841

65.609

62.4

59.23

59.069

62.955

65.471

55.516

61.883

60.278

58.76

59.111

60.11

64.75

55.201

57.216

63.218

61.18

59.404

60.553

67.258

60.924

62.268

60.567

62.287

60.179

59.066

61.681

64.276

59.373

66.066

61.338

58.187

57.764

65.654

57.32

57.702

61.996

65.79

59.024

58.169

70.009

58.957

59.65

63.683

63.671

57.926

59.645

65.301

58.523

59.107

63.853

66.256

56.845

56.78

65.259

56.952

62.096

68.908

60.763

56.58

60.105

66.012

58.281

64.182

65.999

63.306

57.008

59.2

69.908

57.541

64.859

67.328

66.465

57.521

58.49

63.519

54.099

67.036

66.174

62.016

58.02

59.577

72.128

59.538

63.879

67.57

65.192

59.212

57.938

70.184

58.673

65.868

66.852

63.915

58.636

60.66

72.425

58.359

70.024

67.391

61.175

58.663

62.447

64.883

58.024

69.565

65.016

63.251

61.589

62.588

67.392

59.796

69.835

65.512

61.944

60.46

62.172

70.37

55.056

72.178

65.858

58.445

58.673

62.332

72.162

63.624

71.971

62.933

60.626

57.722

64.298

68.542

66.04

64.972

66.243

63.784

60.805

64.487

71.15

61.219

64.313

68.883

67.369

60.234

61.698

69.101

60.973

66.585

68.464

66.386

59.54

67.135

73.223

64.478

67.909

65.761

62.499

60.554

64.801

71.932

66.337

59.078

67.297

63.571

60.628

60.678

69.502

66.709

63.075

70.115

69.887

61.277

60.733

69.862

67.705

61.892

65.896

66.529

61.341

59.167

66.616

65.011

60.587

73.048

65.032

61.821

59.166

71.408

60.653

59.304

71.376

69.453

60.929

61.367

69.521

63.729

63.122

73.858

70.406

59.309

61.377

66.12

60.566

65.208

74.076

68.139

59.543

61.17

65.942

60.092

67.298

70.178

66.831

64.143

61.389

72.54

61.693

63.918

71.642

69.626

62.414

63.305

70.973

63.207

61.019

71.63

67.859

60.626

58.927

68.655

59.734

64.047

72.746

71.014

58.98

60.931

72.878

59.096

61.79

73.23

71.206

61.438

60.989

72.483

61.597

59.292

72.792

70.914

58.137

57.333

70.375

58.442

61.506

66.387

69.609

56.607

56.498

72.606

62.767

60.925

65.362

65.378

58.413

56.207

69.73

62.938

58.607

67.39

66.871

55.09

54.192

72.31

57.946

57.64

66.584

67.258

54.794

53.479

71.059

58.987

59.228

62.824

66.577

52.841

52.95

69.47

59.292

60.087

68.138

67.006

55.676

53.539

66.653

57.064

59.768

63.455

67.978

57.484

54.022

66.521

58.374

58.436

64.761

67.017

56.706

58.238

62.879

52.867

57.123

65.345

65.639

57.792

56.841

64.255

60.551

57.394

70.532

62.891

58.397

59.171

63.039

54.318

59.377

69.79

68.041

62.115

58.58

61.082

52.124

63.945

67.901

71.312

64.63

61.958

63.463

54.547

59.115

64.965

64.457

64.51

59.222

59.747

54.086

62.09

61.761

65.54

62.851

58.832

60.251

56.935

59.227

63.278

64.314

60.876

60.338

58.498

55.204

59.937

62.646

67.118

61.098

62.025

59.876

57.796

60.451

61.528

62.21

61.652

61.877

61.395

55.573

55.617

66.057

61.087

62.769

61.826

59.559

57.413

54.064

63.305

61.533

64.19

65.308

59.515

60.712

59.968

57.362

60.397

62.899

64.56

62.002

55.444

61.285

59.432

58.626

62.645

64.14

68.007

63.255

60.589

63.137

55.69

64.865

63.394

66.552

60.946

55.883

56.159

56.874

60.674

60.93

69.795

59.319

56.643

56.187

57.351

62.715

64.421

66.461

62.804

57.587

61.77

59.503

63.966

65.499

67.61

58.743

56.921

61.625

57.902

64.962

64.721

65.921

63.984

50.987

66.383

58.645

60.89

65.852

68.49

64.601

52.521

64.95

57.744

61.794

68.423

68.656

62.495

52.757

63.018

63.07

61.933

61.261

62.629

56.113

56.216

67.646

66.487

61.846

63.263

68.102

56.617

56.277

67.2

64.229

60.909

64.088

69.127

60.481

61.222

66.793

69.745

60.765

64.117

68.182

59.521

62.207

67.184

66.857

60.133

62.602

68.772

57.519

56.891

65.117

69.702

60.192

63.952



BAU1_15a

		0.45

		0.893

		1.307

		1.675

		1.985

		2.225

		2.386

		2.462

		2.45

		2.353

		2.177

		1.933

		1.632

		1.289

		0.919

		0.532

		0.141

		-0.246

		-0.622

		-0.979

		-1.309

		-1.605

		-1.857

		-2.059

		-2.202

		-2.283

		-2.297

		-2.243

		-2.121

		-1.934

		-1.684

		-1.376

		-1.017

		-0.616

		-0.185

		0.263

		0.714

		1.151

		1.56

		1.924

		2.229

		2.463

		2.615

		2.679

		2.654

		2.54

		2.345

		2.08

		1.757

		1.392

		0.997

		0.585

		0.166

		-0.251

		-0.658

		-1.046

		-1.408

		-1.734

		-2.016

		-2.244

		-2.412

		-2.514

		-2.547

		-2.509

		-2.4

		-2.221

		-1.976

		-1.669

		-1.308

		-0.902

		-0.464

		-0.008



117.894

143.006

165.535

184.674

199.717

209.56

212.505

206.576

190.29

163.592

128.492

89.062

50.651

18.547

-3.474

-14.146

-14.918

-9.256

-1.357

5.251

8.684

8.952

7.456

6.056

6.127

8.033

11.179

14.547

17.409

19.856

22.89

28.072

36.911

50.292

68.195

89.783

113.744

138.66

163.171

185.872

205.043

218.467

223.573

218.002

200.478

171.616

134.315

93.423

54.694

23.32

2.547

-7.121

-7.829

-3.436

1.913

5.15

5.08

2.374

-1.162

-3.648

-4.037

-2.471

0.012

2.227

3.665

4.958

7.785

14.237

25.969

43.503

65.997

91.556



		0.775

		1.191

		1.573

		1.908

		2.18

		2.378

		2.494

		2.523

		2.466

		2.327

		2.114

		1.839

		1.517

		1.162

		0.787

		0.403

		0.02

		-0.355

		-0.715

		-1.053

		-1.363

		-1.636

		-1.865

		-2.044

		-2.167

		-2.229

		-2.231

		-2.17

		-2.048

		-1.866

		-1.627

		-1.336

		-0.999

		-0.625

		-0.224

		0.19

		0.603

		0.997

		1.36

		1.675

		1.931

		2.117

		2.226

		2.254

		2.201

		2.071

		1.873

		1.617

		1.317

		0.986

		0.636

		0.277

		-0.081

		-0.431

		-0.768

		-1.085

		-1.375

		-1.63

		-1.844

		-2.009

		-2.12

		-2.173

		-2.165

		-2.097

		-1.969

		-1.781

		-1.535

		-1.236

		-0.889

		-0.503

		-0.087

		0.344



111.06

144.528

176.386

204.259

225.887

239.006

241.452

231.621

209.156

175.582

134.515

91.215

51.495

20.292

0.397

-8.199

-8.065

-3.284

2.001

4.917

4.562

1.885

-1.151

-2.681

-1.841

0.917

4.201

6.528

7.214

6.9

7.472

11.415

20.907

37.026

59.399

86.378

115.592

144.574

171.175

193.623

210.314

219.57

219.656

209.158

187.669

156.444

118.687

79.197

43.356

15.772

-0.971

-6.963

-4.763

1.609

8.092

11.879

12.112

9.752

6.756

4.965

5.204

6.979

8.861

9.349

7.787

4.924

2.844

4.33

11.927

27.098

49.802

78.582



		0.517

		0.974

		1.4

		1.779

		2.095

		2.338

		2.497

		2.568

		2.548

		2.441

		2.255

		2

		1.691

		1.341

		0.962

		0.568

		0.167

		-0.231

		-0.619

		-0.987

		-1.328

		-1.632

		-1.89

		-2.096

		-2.243

		-2.325

		-2.341

		-2.288

		-2.166

		-1.976

		-1.721

		-1.404

		-1.033

		-0.618

		-0.171

		0.291

		0.753

		1.197

		1.608

		1.969

		2.266

		2.488

		2.625

		2.672

		2.629

		2.499

		2.29

		2.013

		1.681

		1.309

		0.911

		0.496

		0.076

		-0.341

		-0.747

		-1.133

		-1.491

		-1.811

		-2.084

		-2.303

		-2.461

		-2.553

		-2.576

		-2.53

		-2.413

		-2.228

		-1.975

		-1.66

		-1.289

		-0.873

		-0.423

		0.046



112.398

142.144

169.96

194.379

213.787

226.159

229.194

220.914

200.557

169.346

130.737

89.899

52.526

23.338

4.836

-3.231

-3.482

0.231

4.255

6.296

5.889

4.067

2.449

2.238

3.569

5.514

6.685

6.128

4.042

1.988

2.458

8.008

20.338

39.7

64.881

93.689

123.682

152.76

179.358

202.212

219.914

230.594

232.038

222.304

200.641

168.293

128.763

87.292

49.628

20.497

2.327

-5.291

-5.188

-1.425

2.209

3.403

1.821

-1.262

-3.932

-4.737

-3.409

-0.915

1.152

1.519

0.044

-1.978

-2.164

2.12

12.817

30.522

54.368

82.431



		phi(habau1a)		cbod(habau1a)		phi(habau2a)		cbod(habau2a)		phi(habau3a)		cbod(habau3a)		phi(habau4a)		cbod(habau4a)		phi(habau5a)		cbod(habau5a)		phi(habau6a)		cbod(habau6a)		phi(habau7a)		cbod(habau7a)		phi(habau8a)		cbod(habau8a)		phi(habau9a)		cbod(habau9a)		phi(habau10a)		cbod(habau10a)		phI(habau11a)		cbod(habau11a)		phi(habau12a)cbod(habau12a)				phi(habau13a)		cbod(habau13a)		phi(habau14a)		cbod(habau14a)		phi(habau15a)		cbod(habau15a)		phi(habau16a)		cbod(habau16a)		phi(habau17a)		cbod(habau17a)		phi(habau18a)		cbod(habau18a)		Strecke[m]				In_Bau2.4								In_Bau2.29								In_Bau2.47

		11.35		53.20		23.98		62.31		13.65		62.36		16.87		60.09		19.21		58.79		22.86		62.88		26.50		55.16		25.50		64.49		27.60		0.00		32.55		0.00		34.92		60.60		40.36		0.00		25.57		63.37		23.54		66.24		23.11		71.92		15.67		56.95		16.00		71.22		12.79		113.94		0				Frequenz		cBod		Steig		b		Frequenz		cBod		Steig		b		Frequenz		cBod		Steig		b

		11.60		52.26		24.54		61.45		13.25		59.43		17.47		59.14		18.77		64.55		23.15		64.65		25.40		57.59		25.59		58.20		27.75		0.00		32.78		46.52		30.89		0.00		39.39		0.00		24.45		59.56		22.98		64.31		23.07		69.25		16.26		67.65		16.91		70.88		13.95		106.39		0.2				26.30		54.70		874.70		1.26		26.51		75.13		1201.31		0.89		26.53		59.75		955.35		1.25

		10.92		43.25		24.28		64.08		13.74		57.69		17.29		62.08		19.28		65.79		23.40		64.46		24.95		60.58		25.96		65.77		28.42		47.61		31.93		44.20		35.06		0.00		41.45		0.00		23.32		60.19		22.59		66.46		23.94		70.76		15.94		66.01		16.57		73.39		13.84		92.07		0.4				Weg		Fboden						Weg		Fboden						Weg		Fboden

		11.30		44.76		24.60		58.71		13.86		60.07		17.41		62.91		18.96		63.10		23.20		66.96		25.87		57.76		26.33		60.94		28.00		51.44		32.55		42.81		35.08		0.00		40.60		0.00		24.62		65.40		22.99		62.36		24.28		69.41		15.97		65.37		16.49		76.60		13.65		83.39		0.6				0.45		117.89		0.87		-1.02		0.78		111.06		1.00		-0.78		0.52		112.40		0.90		-0.90

		12.11		43.67		25.25		56.14		14.17		62.60		17.49		56.60		19.14		66.80		22.96		67.79		25.92		53.34		25.23		58.30		28.62		51.47		32.95		44.03		34.17		0.00		40.28		0.00		26.11		64.01		23.14		66.05		24.20		64.35		16.48		65.41		16.44		67.46		13.05		73.76		0.8				0.89		143.01		1.84		-0.45		1.19		144.53		2.02		-0.29		0.97		142.14		1.94		-0.33

		12.18		40.59		24.37		56.94		13.19		63.81		16.96		63.88		19.01		67.78		23.23		68.72		26.45		53.62		26.45		51.30		28.10		0.00		32.40		43.76		34.56		0.00		40.28		0.00		25.25		67.07		22.94		60.80		23.79		70.83		15.99		69.76		15.96		65.78		15.17		57.69		1				1.31		165.54		2.75		0.10		1.57		176.39		2.99		0.17		1.40		169.96		2.94		0.22

		11.68		53.98		24.76		56.03		13.56		60.76		17.37		62.06		19.33		66.62		22.94		66.07		26.96		53.15		26.16		59.35		27.71		0.00		32.07		0.00		33.56		0.00		40.49		0.00		25.67		62.07		26.31		58.80		24.42		63.45		15.86		70.94		16.04		71.85		17.68		58.82		1.2				1.68		184.67		3.57		0.62		1.91		204.26		3.87		0.60		1.78		194.38		3.84		0.73

		11.61		54.74		26.91		57.56		13.63		57.98		17.71		61.44		18.62		61.68		23.17		66.31		24.76		56.77		26.10		60.79		25.79		0.00		31.55		0.00		33.91		0.00		40.75		0.00		25.52		68.73		25.06		62.62		24.26		68.67		16.29		63.29		16.04		71.48		15.24		61.71		1.4				1.99		199.72		4.28		1.08		2.18		225.89		4.59		0.97		2.10		213.79		4.60		1.18

		11.67		55.61		23.83		54.70		13.83		58.84		17.05		57.51		19.43		55.50		23.03		64.32		25.92		58.02		27.09		61.30		26.01		0.00		29.91		0.00		33.56		0.00		39.25		0.00		24.51		69.37		22.12		61.68		24.24		71.24		15.68		64.51		16.05		75.66		15.16		56.55		1.6				2.23		209.56		4.83		1.48		2.38		239.01		5.11		1.29		2.34		226.16		5.19		1.57

		11.64		52.67		23.97		58.61		13.72		57.67		17.37		58.60		19.15		59.56		23.19		60.11		25.65		57.21		27.26		62.73		29.07		0.00		31.06		0.00		32.96		0.00		38.55		0.00		20.94		67.83		22.22		61.27		24.79		69.17		15.57		66.76		16.21		71.53		16.86		58.73		1.8				2.39		212.51		5.20		1.80		2.49		241.45		5.39		1.53		2.50		229.19		5.54		1.88

		11.13		52.49		23.68		61.74		13.72		57.57		17.28		57.04		19.80		62.42		23.59		64.34		26.78		56.21		27.41		61.36		28.93		0.00		31.37		0.00		33.47		0.00		40.39		0.00		20.88		66.40		22.84		70.46		22.61		64.65		15.67		67.89		15.98		72.34		17.65		63.31		2				2.46		206.58		5.34		2.04		2.52		231.62		5.39		1.69		2.57		220.91		5.63		2.09

		11.74		50.28		26.69		59.21		13.78		59.83		17.24		58.41		19.62		70.51		23.59		64.68		26.04		57.45		27.21		62.47		28.67		50.22		31.05		0.00		32.01		0.00		40.55		0.00		22.06		65.29		26.76		61.81		22.37		64.86		15.89		68.25		16.05		73.56		12.30		60.27		2.2				2.45		190.29		5.22		2.17		2.47		209.16		5.11		1.77		2.55		200.56		5.42		2.21

		11.09		58.41		26.86		57.63		13.59		57.27		17.36		61.09		19.36		63.82		22.82		65.08		26.21		57.68		26.77		58.56		27.61		0.00		31.80		0.00		34.46		0.00		40.82		0.00		26.19		66.80		25.85		62.79		22.51		69.94		16.05		66.96		15.92		75.93		13.33		51.86		2.4				2.35		163.59		4.83		2.21		2.33		175.58		4.57		1.76		2.44		169.35		4.94		2.23

		11.76		54.05		25.28		55.19		13.34		58.09		17.31		58.79		19.52		65.25		22.99		65.70		26.50		58.61		27.56		58.00		28.94		0.00		31.47		0.00		36.70		45.53		39.84		0.00		25.07		67.83		24.95		66.76		22.01		70.80		15.76		67.58		16.10		73.00		15.25		52.92		2.6				2.18		128.49		4.21		2.15		2.11		134.52		3.81		1.66		2.26		130.74		4.24		2.15

		11.69		54.28		23.99		58.73		13.74		60.98		17.55		61.61		19.56		66.32		23.04		60.45		26.15		54.58		27.53		59.07		29.05		0.00		31.51		0.00		34.90		0.00		39.61		0.00		24.19		73.36		24.00		61.83		21.78		63.43		15.88		66.31		16.32		69.08		17.88		61.13		2.8				1.93		89.06		3.42		2.00		1.84		91.22		2.94		1.49		2.00		89.90		3.41		1.97

		12.01		47.82		24.69		60.10		13.40		57.19		17.47		57.45		19.47		62.98		23.39		63.52		26.31		55.26		27.97		56.64		28.10		0.00		31.33		0.00		34.67		0.00		40.23		0.00		24.56		71.73		23.87		61.22		22.13		62.65		15.84		67.67		16.06		67.63		16.14		61.77		3				1.63		50.65		2.55		1.74		1.52		51.50		2.05		1.23		1.69		52.53		2.54		1.70

		11.30		52.12		28.27		61.87		13.31		61.33		17.39		62.20		18.88		69.20		23.17		64.76		26.33		57.34		27.68		59.12		27.30		0.00		29.43		0.00		33.49		0.00		40.80		0.00		23.83		66.86		23.36		59.24		23.81		56.88		16.35		63.75		16.41		74.10		16.79		65.83		3.2				1.29		18.55		1.70		1.41		1.16		20.29		1.23		0.90		1.34		23.34		1.72		1.35

		11.86		51.48		25.01		66.11		13.84		59.59		17.92		62.03		19.38		61.21		23.64		62.48		26.64		59.15		27.52		59.96		28.55		0.00		31.13		0.00		35.95		0.00		40.11		0.00		24.00		67.91		23.83		58.70		25.22		60.76		16.10		61.99		16.52		66.87		17.44		64.95		3.4				0.92		-3.47		0.94		1.00		0.79		0.40		0.52		0.52		0.96		4.84		1.00		0.92

		11.76		42.27		24.21		65.90		13.59		59.06		17.10		61.80		19.19		60.50		22.92		62.48		26.85		58.56		26.81		59.63		27.79		0.00		32.50		0.00		35.07		0.00		40.20		0.00		23.89		66.84		23.77		62.13		22.60		69.43		15.93		62.95		16.13		73.01		17.38		63.64		3.6				0.53		-14.15		0.29		0.52		0.40		-8.20		-0.05		0.08		0.57		-3.23		0.38		0.43

		11.90		46.11		26.51		60.36		13.81		53.93		17.42		61.95		19.36		67.13		23.28		64.51		27.12		55.32		27.05		58.06		28.71		51.94		30.13		0.00		33.60		0.00		39.79		0.00		24.27		64.22		26.75		57.95		24.19		64.50		15.84		63.36		15.85		66.70		17.21		60.13		3.8				0.14		-14.92		-0.24		-0.00		0.02		-8.07		-0.52		-0.39		0.17		-3.48		-0.16		-0.11

		11.65		21.97		21.55		69.37		13.22		51.53		17.15		62.16		19.49		61.10		22.92		64.67		26.65		54.17		27.08		58.57		29.03		49.84		32.89		0.00		35.15		0.00		39.99		0.00		24.91		62.87		26.02		58.64		23.68		59.43		15.81		67.28		16.22		66.04		17.62		66.19		4				-0.25		-9.26		-0.71		-0.56		-0.36		-3.28		-0.93		-0.88		-0.23		0.23		-0.67		-0.67

		11.38		22.37		23.67		59.41		13.34		51.61		17.03		60.20		19.56		61.25		22.50		66.36		27.52		54.50		27.41		56.73		28.64		49.59		32.27		0.00		33.30		0.00		40.29		0.00		24.87		62.20		25.01		58.79		28.19		54.56		15.83		64.83		16.56		72.14		17.42		60.38		4.2				-0.62		-1.36		-1.15		-1.13		-0.72		2.00		-1.34		-1.37		-0.62		4.26		-1.18		-1.25

		12.00		21.22		26.44		59.08		13.60		52.92		16.67		60.06		19.42		62.88		23.02		61.19		27.58		54.28		27.43		56.43		28.98		50.70		31.17		0.00		33.48		0.00		40.24		0.00		24.44		66.06		23.67		58.09		26.06		62.98		15.89		65.78		16.67		73.84		17.07		56.82		4.4				-0.98		5.25		-1.62		-1.70		-1.05		4.92		-1.78		-1.86		-0.99		6.30		-1.72		-1.82

		11.03		33.07		26.72		56.79		13.56		52.76		16.92		56.51		19.13		59.95		22.41		63.24		28.53		56.53		26.81		54.63		28.15		54.00		32.24		0.00		34.20		0.00		40.54		0.00		24.64		66.62		22.33		59.08		23.61		60.23		15.91		68.82		16.37		76.15		17.62		60.79		4.6				-1.31		8.68		-2.11		-2.25		-1.36		4.56		-2.25		-2.32		-1.33		5.89		-2.27		-2.37

		11.34		36.80		26.36		59.56		13.60		53.40		16.61		56.81		19.32		67.00		23.00		69.73		27.85		55.68		26.43		54.69		29.48		0.00		31.84		0.00		35.40		0.00		40.36		0.00		24.29		64.12		23.12		59.74		22.27		63.67		16.24		71.57		16.61		75.53		17.54		61.57		4.8				-1.61		8.95		-2.63		-2.77		-1.64		1.89		-2.72		-2.75		-1.63		4.07		-2.81		-2.88

		11.66		38.33		26.13		58.97		13.31		54.44		17.52		55.35		19.57		61.28		23.25		60.63		27.57		57.76		27.95		56.23		27.98		47.68		32.20		0.00		33.96		0.00		40.18		0.00		24.51		64.34		23.56		62.46		23.25		63.69		15.90		70.60		16.49		75.45		17.38		71.64		5				-1.86		7.46		-3.11		-3.23		-1.87		-1.15		-3.14		-3.12		-1.89		2.45		-3.29		-3.33

		11.91		36.37		26.04		61.57		14.06		56.28		17.29		54.59		19.29		58.60		23.12		60.71		27.51		54.65		27.48		57.46		27.97		49.63		32.72		0.00		34.09		0.00		39.78		0.00		24.20		67.54		27.16		63.31		24.98		59.77		16.22		68.11		16.65		73.57		17.69		64.15		5.2				-2.06		6.06		-3.53		-3.63		-2.04		-2.68		-3.48		-3.44		-2.10		2.24		-3.68		-3.72

		11.83		35.15		26.26		61.42		13.99		53.91		17.30		55.64		18.71		60.09		23.07		60.27		26.96		57.37		27.22		57.18		28.92		43.73		31.98		0.00		35.22		0.00		38.14		0.00		24.79		62.98		25.97		66.95		26.56		62.00		15.83		66.13		16.19		74.19		18.09		63.56		5.4				-2.20		6.13		-3.85		-3.95		-2.17		-1.84		-3.71		-3.68		-2.24		3.57		-3.97		-4.03

		11.36		42.90		26.12		61.71		13.80		53.07		17.10		56.69		18.99		59.80		23.15		58.28		27.40		53.41		28.08		56.08		28.70		45.69		32.35		0.00		35.11		0.00		38.78		0.00		24.03		63.24		22.53		62.77		26.46		65.28		15.85		63.17		16.23		75.53		17.80		66.90		5.6				-2.28		8.03		-4.06		-4.18		-2.23		0.92		-3.82		-3.84		-2.33		5.51		-4.15		-4.24

		12.14		38.42		26.20		64.10		13.08		54.03		17.36		53.81		19.20		58.03		23.31		62.15		27.14		55.23		28.51		59.08		27.34		48.84		31.08		0.00		33.78		0.00		38.07		0.00		24.45		64.16		21.10		59.96		25.79		66.19		15.77		65.65		16.03		68.05		17.93		72.00		5.8				-2.30		11.18		-4.14		-4.32		-2.23		4.20		-3.85		-3.92		-2.34		6.69		-4.25		-4.36

		11.68		32.22		26.41		66.77		13.43		57.37		17.35		52.92		19.34		61.89		23.01		64.21		26.62		54.48		28.32		58.69		26.73		40.25		32.05		0.00		34.23		0.00		37.80		0.00		23.92		65.30		22.44		61.12		25.01		65.57		16.14		59.56		16.00		65.96		17.95		67.94		6				-2.24		14.55		-4.13		-4.36		-2.17		6.53		-3.80		-3.91		-2.29		6.13		-4.28		-4.38

		10.83		49.14		23.70		63.46		13.18		57.37		16.70		56.98		19.05		62.11		23.14		62.59		27.15		58.29		28.29		59.90		28.84		39.58		31.02		0.00		34.27		0.00		39.97		0.00		22.25		66.47		25.58		64.63		24.55		67.34		15.92		58.24		16.07		68.18		17.65		64.60		6.2				-2.12		17.41		-4.02		-4.30		-2.05		7.21		-3.70		-3.81		-2.17		4.04		-4.24		-4.30

		11.46		59.96		22.78		67.67		13.36		56.82		17.44		60.24		19.74		65.25		23.49		63.56		27.93		57.22		27.93		62.48		28.53		40.76		30.58		0.00		35.33		0.00		39.45		0.00		20.28		70.48		25.14		59.28		23.80		66.11		15.73		60.59		15.93		61.22		18.12		69.85		6.4				-1.93		19.86		-3.83		-4.14		-1.87		6.90		-3.52		-3.63		-1.98		1.99		-4.09		-4.12

		11.37		55.42		25.34		64.63		13.79		57.28		17.27		55.63		19.71		61.45		22.98		62.25		27.67		57.23		27.81		59.49		27.86		38.12		32.31		35.98		34.95		0.00		38.88		0.00		19.60		66.19		23.60		69.89		24.20		67.92		16.65		61.15		16.30		68.69		17.32		68.27		6.6				-1.68		22.89		-3.53		-3.89		-1.63		7.47		-3.26		-3.38		-1.72		2.46		-3.81		-3.85

		11.87		58.99		25.57		67.94		13.65		48.62		17.21		61.22		19.42		58.97		22.80		61.96		27.73		53.34		27.18		59.61		27.90		39.93		32.77		36.17		36.01		0.00		39.44		0.00		18.82		58.19		23.59		62.81		23.63		69.26		16.32		60.10		16.26		61.95		17.35		69.59		6.8				-1.38		28.07		-3.11		-3.56		-1.34		11.42		-2.87		-3.05		-1.40		8.01		-3.37		-3.50

		11.40		52.91		25.23		67.46		13.86		50.36		17.26		62.88		19.49		61.40		22.88		62.08		27.82		58.58		27.69		57.93		28.79		38.98		30.99		0.00		33.89		0.00		39.60		0.00		22.12		63.50		23.29		58.29		24.20		72.50		15.44		59.24		16.63		62.84		17.56		67.93		7				-1.02		36.91		-2.55		-3.14		-1.00		20.91		-2.33		-2.67		-1.03		20.34		-2.74		-3.07

		11.72		49.49		25.88		67.14		14.24		49.82		17.35		62.04		18.91		61.33		23.38		62.30		27.70		58.51		27.38		56.97		28.82		40.51		29.05		26.88		33.35		0.00		39.54		0.00		21.05		63.87		23.73		56.61		24.55		72.88		15.60		61.75		16.22		64.04		17.65		72.57		7.2				-0.62		50.29		-1.87		-2.67		-0.63		37.03		-1.64		-2.23		-0.62		39.70		-1.94		-2.58

		11.80		50.25		23.11		66.24		13.82		46.19		16.96		61.14		19.16		60.59		22.95		62.18		28.08		60.66		27.21		61.20		28.29		40.20		31.14		0.00		34.21		0.00		39.27		0.00		20.52		64.84		26.36		63.44		23.86		72.37		15.75		58.23		15.93		63.31		17.22		73.34		7.4				-0.19		68.20		-1.06		-2.15		-0.22		59.40		-0.81		-1.76		-0.17		64.88		-1.01		-2.04

		12.02		52.04		23.05		67.00		14.25		47.58		16.64		61.14		19.33		62.43		22.75		60.66		27.73		57.72		28.12		60.48		28.96		42.15		31.30		0.00		34.60		0.00		38.50		0.00		21.38		63.02		25.38		55.29		24.11		71.54		15.47		56.96		16.24		63.01		17.18		68.36		7.6				0.26		89.78		-0.15		-1.59		0.19		86.38		0.11		-1.27		0.29		93.69		0.02		-1.48

		11.37		55.28		22.90		68.37		14.08		49.48		16.48		59.87		18.97		61.25		23.25		62.18		27.68		58.01		27.88		60.58		27.48		42.43		31.17		0.00		35.45		0.00		39.85		0.00		21.86		58.00		23.67		53.99		23.95		74.86		15.36		61.17		16.36		60.60		17.88		68.52		7.8				0.71		113.74		0.80		-1.02		0.60		115.59		1.07		-0.78		0.75		123.68		1.08		-0.90

		11.85		55.83		23.53		67.68		14.14		47.00		17.13		64.80		19.60		62.56		23.37		62.08		27.59		58.84		27.15		57.33		28.12		43.10		30.75		0.00		35.43		0.00		39.04		0.00		21.64		61.90		24.49		51.76		24.29		72.10		15.64		60.64		16.03		64.64		17.17		70.58		8				1.15		138.66		1.77		-0.45		1.00		144.57		2.02		-0.29		1.20		152.76		2.11		-0.33

		11.47		51.80		22.78		67.23		13.71		50.50		17.03		60.97		19.19		61.66		22.68		59.07		27.86		57.37		27.01		58.57		29.18		0.00		30.99		0.00		34.75		0.00		39.50		0.00		26.43		61.36		24.84		52.98		23.84		67.32		15.87		61.92		16.01		67.84		17.09		68.99		8.2				1.56		163.17		2.71		0.10		1.36		171.18		2.91		0.17		1.61		179.36		3.09		0.22

		11.86		56.19		23.16		69.62		13.66		54.04		16.91		61.77		19.34		59.50		22.95		60.21		28.03		58.97		26.53		57.67		28.97		43.60		31.39		50.38		33.78		0.00		40.50		0.00		22.22		63.13		25.12		55.68		24.13		66.53		15.61		61.81		16.19		61.97		17.56		66.67		8.4				1.92		185.87		3.59		0.62		1.68		193.62		3.70		0.60		1.97		202.21		3.96		0.73

		11.70		59.67		22.69		67.63		14.01		52.16		16.81		59.64		19.21		58.40		22.49		59.88		28.31		62.95		27.36		62.14		28.35		45.69		30.13		0.00		33.09		0.00		37.39		0.00		20.84		62.87		26.30		52.45		24.63		66.00		15.62		64.21		16.00		68.49		17.40		69.65		8.6				2.23		205.04		4.36		1.08		1.93		210.31		4.34		0.97		2.27		219.91		4.70		1.18

		11.59		51.78		22.71		65.51		13.44		54.83		16.77		61.23		19.01		66.01		22.78		60.80		27.90		58.48		27.78		58.74		28.89		42.21		31.07		0.00		34.17		0.00		39.67		0.00		20.60		61.58		26.00		54.24		21.60		68.66		15.51		61.27		16.07		67.15		17.61		68.61		8.8				2.46		218.47		4.97		1.48		2.12		219.57		4.80		1.29		2.49		230.59		5.26		1.57

		11.28		55.47		23.14		63.58		13.80		55.38		16.71		59.84		19.21		65.71		22.43		62.00		27.51		55.86		26.56		61.34		27.79		44.13		31.64		0.00		33.36		0.00		40.04		0.00		25.15		64.03		26.24		56.55		20.29		67.72		16.05		63.58		15.68		65.42		16.84		66.63		9				2.62		223.57		5.38		1.80		2.23		219.66		5.04		1.53		2.63		232.04		5.59		1.88

		11.26		56.60		22.88		63.99		14.14		53.84		16.79		65.61		18.50		62.40		22.40		59.23		27.63		59.07		26.53		62.96		27.84		46.97		31.44		0.00		33.79		0.00		38.78		0.00		27.73		62.75		26.11		58.35		22.75		70.52		16.48		61.81		16.19		66.89		17.61		66.10		9.2				2.68		218.00		5.52		2.04		2.25		209.16		5.03		1.69		2.67		222.30		5.65		2.09

		11.44		56.62		23.58		65.47		13.48		55.52		16.81		61.88		18.87		60.28		22.85		58.76		27.65		59.11		26.91		60.11		28.15		59.81		31.11		41.44		33.47		0.00		38.03		0.00		22.22		62.87		26.45		58.83		21.98		73.41		15.86		61.25		16.20		67.48		17.59		66.33		9.4				2.65		200.48		5.38		2.17		2.20		187.67		4.77		1.77		2.63		200.64		5.42		2.21

		11.73		56.37		23.54		64.75		13.74		55.20		16.94		57.22		18.63		63.22		22.53		61.18		27.84		59.40		27.78		60.55		28.32		0.00		30.54		0.00		34.59		0.00		40.15		0.00		24.15		65.59		25.75		58.39		22.04		72.42		15.40		63.72		16.28		66.12		17.80		72.11		9.6				2.54		171.62		4.96		2.21		2.07		156.44		4.26		1.76		2.50		168.29		4.92		2.23

		11.79		55.53		23.21		67.26		13.01		60.92		17.17		62.27		18.83		60.57		22.32		62.29		27.24		60.18		26.74		59.07		28.85		42.54		31.32		0.00		34.16		0.00		40.23		0.00		22.57		70.15		26.06		62.50		22.83		74.67		15.41		62.05		16.63		65.64		17.40		72.14		9.8				2.35		134.32		4.30		2.15		1.87		118.69		3.56		1.66		2.29		128.76		4.21		2.15

		11.58		48.09		24.74		61.68		13.01		64.28		17.07		59.37		19.16		66.07		22.90		61.34		26.74		58.19		27.00		57.76		27.82		58.59		31.68		0.00		32.96		0.00		39.45		0.00		22.20		65.87		25.65		64.15		22.47		68.43		15.29		63.01		15.84		68.22		17.93		73.15		10				2.08		93.42		3.49		2.00		1.62		79.20		2.75		1.49		2.01		87.29		3.37		1.97

		11.49		48.68		25.44		65.65		13.11		57.32		17.06		57.70		18.79		62.00		23.05		65.79		27.13		59.02		27.54		58.17		26.93		61.45		31.08		42.55		30.95		0.00		40.87		0.00		22.44		66.43		23.42		64.08		23.57		75.69		15.76		65.63		16.26		69.59		17.79		71.41		10.2				1.76		54.69		2.62		1.74		1.32		43.36		1.92		1.23		1.68		49.63		2.50		1.70

		11.67		49.38		22.19		70.01		13.72		58.96		17.63		59.65		18.64		63.68		23.19		63.67		27.56		57.93		28.05		59.65		28.97		44.12		31.39		35.25		34.86		0.00		40.49		0.00		25.37		67.72		22.13		67.27		25.03		74.76		15.85		63.99		16.39		71.72		17.54		62.94		10.4				1.39		23.32		1.78		1.41		0.99		15.77		1.16		0.90		1.31		20.50		1.68		1.35

		11.58		53.71		20.60		65.30		13.26		58.52		17.47		59.11		18.93		63.85		23.25		66.26		27.78		56.85		27.58		56.78		28.16		59.46		30.62		0.00		33.50		0.00		40.11		0.00		23.74		71.13		20.83		66.25		25.21		75.61		15.43		70.56		16.40		66.73		17.96		67.87		10.6				1.00		2.55		1.04		1.00		0.64		-0.97		0.50		0.52		0.91		2.33		0.96		0.92

		12.06		49.74		21.08		65.26		13.60		56.95		17.16		62.10		18.93		68.91		23.05		60.76		27.40		56.58		27.06		60.11		27.84		62.22		31.22		0.00		34.88		0.00		39.51		0.00		23.64		71.63		21.32		62.30		23.30		75.45		15.67		64.74		15.86		65.01		17.41		64.10		10.8				0.59		-7.12		0.41		0.52		0.28		-6.96		-0.03		0.08		0.50		-5.29		0.34		0.43

		11.59		50.72		21.10		66.01		12.91		58.28		17.09		64.18		19.37		66.00		22.77		63.31		27.53		57.01		26.95		59.20		26.81		0.00		32.55		0.00		35.04		0.00		40.68		0.00		23.70		70.43		20.86		61.10		19.67		73.27		15.94		66.56		15.93		69.91		17.86		61.76		11				0.17		-7.83		-0.13		-0.00		-0.08		-4.76		-0.46		-0.39		0.08		-5.19		-0.19		-0.11

		11.51		57.78		20.94		69.91		13.24		57.54		16.86		64.86		19.03		67.33		22.91		66.47		26.77		57.52		27.09		58.49		28.45		0.00		31.40		0.00		35.50		0.00		39.32		0.00		23.89		65.77		21.56		58.04		17.04		71.82		15.47		62.52		15.70		73.81		17.75		61.99		11.2				-0.25		-3.44		-0.62		-0.56		-0.43		1.61		-0.85		-0.88		-0.34		-1.43		-0.69		-0.67

		10.64		56.15		24.96		63.52		13.06		54.10		16.85		67.04		18.93		66.17		22.79		62.02		26.70		58.02		27.12		59.58		28.11		42.73		31.23		46.86		35.41		0.00		38.72		0.00		22.00		65.84		20.80		56.13		17.63		64.10		15.05		68.24		15.74		77.36		17.85		62.65		11.4				-0.66		1.91		-1.10		-1.13		-0.77		8.09		-1.24		-1.37		-0.75		2.21		-1.21		-1.25

		12.01		54.35		19.61		72.13		13.24		59.54		17.01		63.88		18.75		67.57		23.09		65.19		27.06		59.21		26.52		57.94		27.07		0.00		31.62		42.52		35.32		0.00		38.80		0.00		22.65		62.39		21.83		56.88		21.52		70.47		15.74		68.46		15.54		80.56		17.64		61.95		11.6				-1.05		5.15		-1.62		-1.70		-1.09		11.88		-1.67		-1.86		-1.13		3.40		-1.77		-1.82

		11.48		56.79		20.80		70.18		13.47		58.67		17.09		65.87		18.63		66.85		22.95		63.92		27.09		58.64		26.28		60.66		28.13		0.00		30.53		42.22		33.64		0.00		37.86		0.00		24.46		70.55		25.48		60.18		23.76		67.41		15.45		60.75		16.01		72.51		18.03		64.69		11.8				-1.41		5.08		-2.17		-2.25		-1.38		12.11		-2.13		-2.32		-1.49		1.82		-2.34		-2.37

		11.36		57.50		21.62		72.43		13.45		58.36		16.80		70.02		18.89		67.39		23.22		61.18		27.45		58.66		25.93		62.45		27.21		0.00		31.91		36.94		34.67		0.00		39.86		0.00		24.14		59.57		23.86		61.15		19.68		71.19		15.69		60.79		16.14		74.00		17.21		61.33		12				-1.73		2.37		-2.73		-2.77		-1.63		9.75		-2.59		-2.75		-1.81		-1.26		-2.90		-2.88

		11.62		55.87		21.45		64.88		13.17		58.02		17.02		69.57		18.74		65.02		22.11		63.25		26.53		61.59		26.46		62.59		27.76		0.00		33.04		34.76		34.34		38.94		37.20		0.00		24.16		63.56		24.01		65.48		21.43		68.96		15.51		62.14		15.82		72.49		17.53		64.65		12.2				-2.02		-1.16		-3.25		-3.23		-1.84		6.76		-3.02		-3.12		-2.08		-3.93		-3.40		-3.33

		11.40		58.10		21.04		67.39		12.73		59.80		17.15		69.84		19.21		65.51		22.98		61.94		26.51		60.46		26.66		62.17		27.92		0.00		32.15		33.79		34.74		0.00		39.24		0.00		24.47		61.81		24.15		59.46		21.84		68.90		16.51		60.71		15.94		78.29		17.36		62.32		12.4				-2.24		-3.65		-3.69		-3.63		-2.01		4.97		-3.36		-3.44		-2.30		-4.74		-3.80		-3.72

		10.96		61.92		26.12		70.37		13.42		55.06		16.89		72.18		19.06		65.86		23.25		58.45		26.54		58.67		26.15		62.33		26.33		0.00		31.51		35.32		33.36		38.20		37.68		0.00		24.09		59.04		24.55		62.08		21.84		68.54		15.79		64.72		15.77		75.07		16.95		63.33		12.6				-2.41		-4.04		-4.02		-3.95		-2.12		5.20		-3.59		-3.68		-2.46		-3.41		-4.08		-4.03

		10.94		58.88		24.09		72.16		13.62		63.62		16.80		71.97		19.06		62.93		23.11		60.63		26.50		57.72		25.94		64.30		27.81		0.00		32.24		35.87		35.00		41.50		37.63		0.00		24.34		61.29		24.22		70.70		21.63		68.53		15.87		65.16		15.87		68.25		17.57		65.34		12.8				-2.51		-2.47		-4.22		-4.18		-2.17		6.98		-3.73		-3.84		-2.55		-0.92		-4.26		-4.24

		11.44		54.04		21.91		68.54		13.76		66.04		16.74		64.97		18.85		66.24		22.90		63.78		26.30		60.81		25.91		64.49		27.74		0.00		32.41		34.95		34.45		0.00		38.23		0.00		24.46		62.11		24.70		69.71		22.95		70.68		15.97		66.35		15.40		71.81		17.24		65.48		13				-2.55		0.01		-4.32		-4.32		-2.17		8.86		-3.77		-3.92		-2.58		1.15		-4.34		-4.36

		11.17		57.85		17.88		71.15		13.01		61.22		17.01		64.31		19.43		68.88		22.81		67.37		26.73		60.23		26.28		61.70		28.46		49.47		33.02		33.17		35.11		0.00		37.61		0.00		24.54		62.11		25.03		66.44		24.38		69.17		15.87		62.54		16.18		73.66		17.57		69.06		13.2				-2.51		2.23		-4.33		-4.36		-2.10		9.35		-3.76		-3.91		-2.53		1.52		-4.36		-4.38

		11.29		57.62		18.63		69.10		13.85		60.97		17.27		66.59		18.91		68.46		23.14		66.39		26.69		59.54		25.18		67.14		26.57		0.00		31.44		33.71		35.26		0.00		37.94		0.00		24.44		63.37		25.17		61.64		22.27		62.92		15.44		65.95		15.85		69.16		17.63		63.19		13.4				-2.40		3.67		-4.24		-4.30		-1.97		7.79		-3.69		-3.81		-2.41		0.04		-4.30		-4.30

		11.38		59.12		18.63		73.22		14.06		64.48		17.48		67.91		18.73		65.76		22.69		62.50		26.49		60.55		25.75		64.80		27.83		64.13		32.02		36.84		33.91		0.00		38.52		0.00		24.22		65.06		25.08		61.61		21.25		69.01		16.29		69.88		15.82		72.29		17.80		66.31		13.6				-2.22		4.96		-4.07		-4.14		-1.78		4.92		-3.56		-3.63		-2.23		-1.98		-4.15		-4.12

		11.36		63.73		21.90		71.93		13.41		66.34		16.60		59.08		18.78		67.30		22.31		63.57		26.74		60.63		27.86		60.68		28.50		61.69		31.31		30.44		32.92		0.00		38.62		0.00		23.55		66.26		24.97		60.77		21.80		69.80		15.83		68.66		15.96		69.10		17.65		67.03		13.8				-1.98		7.79		-3.77		-3.89		-1.54		2.84		-3.33		-3.38		-1.98		-2.16		-3.89		-3.85

		11.51		63.34		23.99		69.50		14.12		66.71		17.44		63.08		19.10		70.12		22.88		69.89		27.17		61.28		27.75		60.73		28.77		44.99		32.84		34.40		35.02		0.00		39.16		0.00		23.98		66.85		24.95		58.82		22.04		69.96		15.32		71.84		16.03		73.67		17.60		64.85		14				-1.67		14.24		-3.33		-3.56		-1.24		4.33		-2.98		-3.05		-1.66		2.12		-3.46		-3.50

		11.46		57.91		22.78		69.86		13.85		67.71		17.01		61.89		18.68		65.90		22.66		66.53		26.80		61.34		27.21		59.17		27.47		60.70		31.76		34.26		32.42		0.00		39.58		0.00		24.34		67.32		28.38		56.37		21.81		65.62		15.44		67.97		16.18		71.13		17.47		68.83		14.2				-1.31		25.97		-2.73		-3.14		-0.89		11.93		-2.48		-2.67		-1.29		12.82		-2.86		-3.07

		11.62		60.68		23.16		66.62		14.06		65.01		16.77		60.59		19.10		73.05		23.32		65.03		26.91		61.82		27.09		59.17		28.34		58.39		32.14		32.08		31.67		0.00		37.53		0.00		23.55		66.37		25.83		56.12		21.47		66.72		15.84		70.92		15.98		73.74		17.22		65.66		14.4				-0.90		43.50		-1.97		-2.67		-0.50		27.10		-1.80		-2.23		-0.87		30.52		-2.09		-2.58

		10.58		60.72		21.37		71.41		13.21		60.65		17.27		59.30		18.54		71.38		22.89		69.45		27.61		60.93		27.75		61.37		28.44		57.89		31.15		32.23		32.60		0.00		38.90		0.00		19.10		65.57		24.65		64.78		21.85		63.50		15.47		70.37		16.42		78.38		17.18		66.64		14.6				-0.46		66.00		-1.09		-2.15		-0.09		49.80		-0.97		-1.76		-0.42		54.37		-1.17		-2.04

		10.58		57.11		22.28		69.52		13.62		63.73		17.00		63.12		19.03		73.86		22.73		70.41		27.40		59.31		27.18		61.38		29.65		55.40		31.81		32.46		33.39		0.00		39.45		0.00		19.17		62.74		25.76		56.78		23.86		61.57		15.85		69.98		16.46		71.12		17.16		64.59		14.8				-0.01		91.56		-0.13		-1.59		0.34		78.58		-0.02		-1.27		0.05		82.43		-0.16		-1.48

		10.52		63.10		22.07		66.12		13.77		60.57		17.13		65.21		18.93		74.08		23.09		68.14		26.79		59.54		27.60		61.17		28.49		56.75		32.45		32.19		33.28		0.00		40.19		0.00		20.12		63.74		25.44		53.59		25.76		62.63		15.96		70.98		16.50		76.64		17.29		64.62		15

		10.95		60.00		21.78		65.94		13.40		60.09		17.09		67.30		19.50		70.18		23.20		66.83		27.32		64.14		27.88		61.39		29.48		57.78		32.07		32.68		34.26		0.00		39.48		0.00		20.97		60.72		24.92		55.01		21.22		60.32		16.06		67.58		16.40		79.62		17.43		67.43		15.2

		10.71		58.49		21.74		72.54		13.43		61.69		17.06		63.92		19.29		71.64		22.85		69.63		27.34		62.41		27.33		63.31		28.47		0.00		32.66		33.06		31.57		0.00		38.12		0.00		22.36		67.90		25.31		56.78		21.54		54.89		15.70		73.15		16.39		74.73		17.20		71.65		15.4

		10.87		61.04		21.70		70.97		13.77		63.21		17.08		61.02		19.03		71.63		22.96		67.86		26.91		60.63		26.38		58.93		28.95		41.33		32.77		30.73		33.27		0.00		39.11		0.00		21.08		67.41		25.23		54.54		25.06		52.02		15.88		64.05		16.00		75.45		17.05		66.50		15.6

		11.22		60.86		21.86		68.66		13.79		59.73		16.96		64.05		19.52		72.75		23.12		71.01		26.54		58.98		27.15		60.93		27.68		58.29		33.07		31.57		32.26		0.00		39.27		0.00		24.05		64.58		28.87		52.29		26.85		52.55		16.03		62.06		16.24		78.88		17.45		69.87		15.8

		10.87		60.90		21.52		72.88		13.60		59.10		17.37		61.79		19.01		73.23		22.55		71.21		26.66		61.44		27.18		60.99		28.26		57.00		32.45		29.11		35.85		0.00		39.03		0.00		23.53		67.54		28.31		59.75		25.23		54.70		16.01		70.89		16.02		78.58		17.19		73.37		16

		10.85		59.64		21.32		72.48		13.33		61.60		17.11		59.29		19.17		72.79		23.44		70.91		27.15		58.14		26.42		57.33		28.43		40.89		33.11		30.59		33.49		0.00		37.41		0.00		23.10		62.95		26.88		62.19		25.27		55.27		15.66		63.81		15.96		75.63		16.43		75.87		16.2

		11.81		59.43		22.10		70.38		13.55		58.44		17.08		61.51		19.01		66.39		22.91		69.61		26.47		56.61		26.98		56.50		28.61		51.61		33.23		29.02		34.63		0.00		39.81		0.00		22.90		60.30		23.76		68.67		24.03		54.56		15.34		62.96		15.93		76.94		16.80		68.24		16.4

		11.78		57.80		21.47		72.61		13.83		62.77		17.05		60.93		18.95		65.36		23.09		65.38		26.77		58.41		27.62		56.21		28.67		50.94		33.92		28.61		34.80		0.00		39.48		0.00		23.81		57.62		26.04		69.64		24.13		59.39		15.78		64.15		16.37		77.18		17.45		64.88		16.6

		12.12		58.17		21.68		69.73		14.00		62.94		17.31		58.61		18.97		67.39		23.36		66.87		27.21		55.09		27.85		54.19		28.09		55.29		32.38		31.99		34.44		0.00		39.16		0.00		25.12		61.86		24.47		65.37		24.47		60.25		15.78		65.88		15.93		77.72		17.14		66.27		16.8

		12.38		56.48		21.60		72.31		13.32		57.95		17.14		57.64		19.16		66.58		23.33		67.26		27.19		54.79		26.87		53.48		28.97		48.92		31.49		28.69		34.77		0.00		39.66		0.00		23.90		60.91		22.85		69.85		26.44		63.96		15.95		60.33		16.45		74.12		17.24		65.05		17

		11.34		54.08		21.24		71.06		13.48		58.99		17.31		59.23		19.48		62.82		22.81		66.58		27.53		52.84		26.33		52.95		29.21		47.40		31.99		31.34		36.75		59.74		39.75		0.00		24.76		59.21		25.60		68.37		25.89		62.06		15.97		59.16		15.89		79.93		17.37		66.39		17.2

		11.91		49.08		22.32		69.47		13.56		59.29		17.49		60.09		19.55		68.14		23.00		67.01		27.89		55.68		28.12		53.54		29.90		46.97		32.45		31.28		36.27		56.17		39.49		0.00		25.27		53.86		26.39		71.81		24.45		67.56		15.68		56.46		16.01		76.94		17.39		65.29		17.4

		11.20		47.07		21.82		66.65		13.49		57.06		17.14		59.77		19.47		63.46		23.27		67.98		28.12		57.48		28.02		54.02		29.94		47.52		31.75		31.86		35.59		46.15		39.77		0.00		24.97		56.41		24.89		68.93		24.68		71.11		15.41		60.50		16.18		72.95		17.10		65.97		17.6

		11.79		54.66		22.39		66.52		13.42		58.37		17.41		58.44		19.35		64.76		22.44		67.02		28.04		56.71		28.09		58.24		30.22		48.37		31.30		32.90		36.85		34.69		39.19		0.00		25.44		58.17		23.66		71.14		25.87		66.89		15.98		62.41		16.38		68.65		16.96		65.94		17.8

		12.00		54.95		22.08		62.88		14.23		52.87		17.59		57.12		19.08		65.35		22.56		65.64		27.84		57.79		27.91		56.84		30.11		50.93		31.79		31.31		36.38		31.63		39.30		0.00		25.33		61.71		21.59		74.37		23.69		67.24		15.83		58.13		16.62		67.75		17.24		65.57		18

		12.40		51.49		25.01		64.26		13.79		60.55		17.55		57.39		18.63		70.53		22.80		62.89		27.85		58.40		27.98		59.17		28.68		51.77		31.31		31.11		37.47		26.36		41.07		0.00		25.67		56.69		20.62		74.30		22.70		65.81		15.86		55.51		16.70		71.06		17.62		73.91		18.2

		12.44		37.72		25.13		63.04		13.52		54.32		17.13		59.38		18.83		69.79		22.62		68.04		27.82		62.12		28.08		58.58		29.50		54.82		32.82		35.10						41.66		0.00		25.79		55.69		24.56		75.03		23.91		65.66		15.37		58.76		16.27		72.10		17.50		72.78		18.4

		12.26		40.41		24.97		61.08		13.29		52.12		17.36		63.95		19.30		67.90		22.53		71.31		27.87		64.63		28.07		61.96		28.19		60.58		32.36		33.37						38.50		0.00		25.31		56.46		22.45		73.56		21.11		72.58		15.80		63.61		16.33		68.59		17.27		74.33		18.6

		12.88		38.45		23.56		63.46		13.72		54.55		17.54		59.12		19.47		64.97		22.79		64.46		28.04		64.51		28.13		59.22		29.44		0.00		30.10		38.84						41.49		0.00		25.20		51.76		23.31		68.67		22.23		71.70		16.16		58.21		16.22		68.30		17.49		74.71		18.8

		12.56		32.16		24.01		59.75		13.48		54.09		17.85		62.09		19.51		61.76		22.97		65.54		27.69		62.85		27.62		58.83		27.72		0.00		31.07		0.00										25.68		49.90		23.44		70.07		22.05		71.53		15.89		56.55		15.93		67.29		17.49		73.16		19

		12.61		33.17		24.27		60.25		12.86		56.94		17.06		59.23		19.14		63.28		23.66		64.31		27.24		60.88		27.86		60.34		27.66		0.00		30.94		41.56										25.19		50.38		22.97		74.36		21.70		70.00		16.37		57.85		16.75		67.75		17.80		69.13		19.2

		12.02		33.65		24.25		58.50		12.98		55.20		17.52		59.94		19.35		62.65		22.58		67.12		27.01		61.10		27.33		62.03		27.77		48.81		30.96		41.23										26.64		47.24		22.77		69.00		22.18		70.41		16.47		57.78		16.33		60.89		17.54		64.77		19.4

		12.71		29.35		26.54		59.88		13.57		57.80		17.85		60.45		19.11		61.53		22.50		62.21		26.59		61.65		26.66		61.88		27.84		0.00		30.82		0.00										28.70		48.49		22.54		75.11		21.52		67.08		15.98		53.02		16.57		66.09		17.76		71.80		19.6

		12.90		43.43		26.22		61.40		13.52		55.57		17.16		55.62		18.91		66.06		23.45		61.09		26.55		62.77		27.25		61.83		26.89		0.00		30.93		42.98										27.28		50.87		22.29		74.54		21.59		69.25		16.11		52.94		17.03		64.40		17.59		73.93		19.8

		12.39		53.01		23.60		59.56		13.57		57.41		17.24		54.06		19.42		63.31		22.65		61.53		26.38		64.19		26.58		65.31		27.82		54.81		30.64		44.44										28.07		49.67		22.68		77.47		21.13		70.45		15.63		51.88		16.67		67.96		17.39		64.96		20

		12.27		55.55		23.36		59.52		14.01		60.71		17.26		59.97		18.93		57.36		22.42		60.40		26.17		62.90		26.43		64.56		26.41		46.02		31.16		45.56										28.25		49.62		22.75		77.69		21.57		70.68		16.20		52.07		16.89		66.01		17.72		65.62		20.2

		12.05		54.38		23.30		62.00		13.26		55.44		17.10		61.29		18.85		59.43		22.90		58.63		26.27		62.65		26.44		64.14		27.03		45.34		31.64		39.73										28.55		50.51		23.35		76.90		21.24		72.75		16.13		55.28		16.21		64.47		17.75		58.83		20.4

		11.88		57.54		25.99		68.01		13.67		63.26		17.06		60.59		19.18		63.14		23.32		55.69		26.11		64.87		25.70		63.39		27.99		44.46		31.29		43.06										29.16		53.01		22.59		76.60		21.31		73.63		15.73		53.75		16.30		62.22		18.05		62.49		20.6

		12.04		54.93		24.73		66.55		13.66		60.95		17.57		55.88		19.25		56.16		22.72		56.87		26.39		60.67		26.49		60.93		28.23		67.42		31.58		60.16										29.08		52.11		22.96		76.57		21.58		77.23		15.65		58.73		16.74		64.11		17.76		55.72		20.8

		11.95		53.92		21.07		69.80		13.43		59.32		17.26		56.64		18.89		56.19		23.31		57.35		27.09		62.72		26.85		64.42		28.12		43.99		31.25		59.85										29.84		53.39		22.69		71.57		21.36		77.23		15.93		61.54		16.63		64.68		17.52		56.14		21

		12.43		49.59		21.72		66.46		13.53		62.80		16.77		57.59		19.06		61.77		23.27		59.50		26.67		63.97		26.86		65.50		28.00		46.71														30.48		55.53		22.62		70.15		21.85		77.73		15.75		60.48		16.22		63.01		17.36		58.50		21.2

		12.35		52.06		24.92		67.61		13.62		58.74		17.62		56.92		19.12		61.63		23.37		57.90		27.06		64.96		26.94		64.72		28.39		45.36														31.06		47.92		22.71		71.04		21.93		80.46		16.14		62.10		15.96		60.48		17.52		52.65		21.4

		12.47		50.34		27.64		65.92		13.51		63.98		17.69		50.99		19.39		66.38		23.61		58.65		27.29		60.89		27.18		65.85		29.11		66.08														31.00		54.14		22.74		66.36		21.68		73.48		15.94		61.90		16.25		57.02		17.52		52.23		21.6

		12.09		48.77		21.32		68.49		13.59		64.60		16.70		52.52		19.35		64.95		22.97		57.74		27.06		61.79		26.77		68.42		27.39		0.00														30.12		54.62		23.24		67.77		21.63		71.93		15.88		68.53		16.32		53.19		18.05		49.23		21.8

		12.32		46.31		22.51		68.66		13.56		62.50		17.74		52.76		19.08		63.02		22.79		63.07		26.72		61.93		27.41		61.26		27.20		44.62														30.88		54.23		23.07		67.06		22.97		75.15		15.68		66.63		16.21		59.12		18.45		48.19		22

		11.94		50.78		22.47		62.63		14.01		56.11		17.69		56.22		19.27		67.65		22.89		66.49		26.26		61.85		27.21		63.26		27.60		47.78														30.43		54.55		23.07		63.55		22.48		70.57		15.50		67.60		16.41		59.47		18.71		45.76		22.2

		12.30		41.56		22.45		68.10		13.36		56.62		17.58		56.28		19.23		67.20		23.20		64.23		27.14		60.91		26.73		64.09		28.64		64.28														30.53		52.58		23.06		63.54		22.67		74.45		15.86		66.12		16.13		55.89		18.58		40.08		22.4

		12.61		35.35		22.63		69.13		13.59		60.48		17.58		61.22		19.40		66.79		22.67		69.75		27.32		60.77		26.87		64.12		28.79		61.59														28.81		42.11		22.65		63.06		23.00		69.76		15.13		68.54		16.40		56.76		18.18		44.37		22.6

		12.21		55.46		22.68		68.18		13.47		59.52		17.32		62.21		18.78		67.18		22.39		66.86		27.74		60.13		27.64		62.60		28.64		64.20														26.36		40.48		23.18		62.33		23.77		64.96		15.45		73.88		16.55		57.97		18.16		42.19		22.8

		12.51		50.71		22.80		68.77		13.19		57.52		17.79		56.89		18.89		65.12		23.22		69.70		27.54		60.19		27.34		63.95		28.76		65.26														21.48		51.56		23.08		63.55		24.38		67.53		15.42		67.16		16.04		58.78		18.37		50.62		23
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		11.35		23.98		13.65		16.87		19.21		22.86		26.5		25.5		27.6

		11.6		24.54		13.25		17.47		18.77		23.15		25.4		25.59		27.75

		10.92		24.28		13.74		17.29		19.28		23.4		24.95		25.96		28.42

		11.3		24.6		13.86		17.41		18.96		23.2		25.87		26.33		28

		12.11		25.25		14.17		17.49		19.14		22.96		25.92		25.23		28.62

		12.18		24.37		13.19		16.96		19.01		23.23		26.45		26.45		28.1

		11.68		24.76		13.56		17.37		19.33		22.94		26.96		26.16		27.71

		11.61		26.91		13.63		17.71		18.62		23.17		24.76		26.1		25.79

		11.67		23.83		13.83		17.05		19.43		23.03		25.92		27.09		26.01

		11.64		23.97		13.72		17.37		19.15		23.19		25.65		27.26		29.07

		11.13		23.68		13.72		17.28		19.8		23.59		26.78		27.41		28.93

		11.74		26.69		13.78		17.24		19.62		23.59		26.04		27.21		28.67

		11.09		26.86		13.59		17.36		19.36		22.82		26.21		26.77		27.61

		11.76		25.28		13.34		17.31		19.52		22.99		26.5		27.56		28.94

		11.69		23.99		13.74		17.55		19.56		23.04		26.15		27.53		29.05

		12.01		24.69		13.4		17.47		19.47		23.39		26.31		27.97		28.1

		11.3		28.27		13.31		17.39		18.88		23.17		26.33		27.68		27.3

		11.86		25.01		13.84		17.92		19.38		23.64		26.64		27.52		28.55

		11.76		24.21		13.59		17.1		19.19		22.92		26.85		26.81		27.79

		11.9		26.51		13.81		17.42		19.36		23.28		27.12		27.05		28.71

		11.65		21.55		13.22		17.15		19.49		22.92		26.65		27.08		29.03

		11.38		23.67		13.34		17.03		19.56		22.5		27.52		27.41		28.64

		12		26.44		13.6		16.67		19.42		23.02		27.58		27.43		28.98

		11.03		26.72		13.56		16.92		19.13		22.41		28.53		26.81		28.15

		11.34		26.36		13.6		16.61		19.32		23		27.85		26.43		29.48

		11.66		26.13		13.31		17.52		19.57		23.25		27.57		27.95		27.98

		11.91		26.04		14.06		17.29		19.29		23.12		27.51		27.48		27.97

		11.83		26.26		13.99		17.3		18.71		23.07		26.96		27.22		28.92

		11.36		26.12		13.8		17.1		18.99		23.15		27.4		28.08		28.7

		12.14		26.2		13.08		17.36		19.2		23.31		27.14		28.51		27.34

		11.68		26.41		13.43		17.35		19.34		23.01		26.62		28.32		26.73

		10.83		23.7		13.18		16.7		19.05		23.14		27.15		28.29		28.84

		11.46		22.78		13.36		17.44		19.74		23.49		27.93		27.93		28.53

		11.37		25.34		13.79		17.27		19.71		22.98		27.67		27.81		27.86

		11.87		25.57		13.65		17.21		19.42		22.8		27.73		27.18		27.9

		11.4		25.23		13.86		17.26		19.49		22.88		27.82		27.69		28.79

		11.72		25.88		14.24		17.35		18.91		23.38		27.7		27.38		28.82

		11.8		23.11		13.82		16.96		19.16		22.95		28.08		27.21		28.29

		12.02		23.05		14.25		16.64		19.33		22.75		27.73		28.12		28.96

		11.37		22.9		14.08		16.48		18.97		23.25		27.68		27.88		27.48

		11.85		23.53		14.14		17.13		19.6		23.37		27.59		27.15		28.12

		11.47		22.78		13.71		17.03		19.19		22.68		27.86		27.01		29.18

		11.86		23.16		13.66		16.91		19.34		22.95		28.03		26.53		28.97

		11.7		22.69		14.01		16.81		19.21		22.49		28.31		27.36		28.35

		11.59		22.71		13.44		16.77		19.01		22.78		27.9		27.78		28.89

		11.28		23.14		13.8		16.71		19.21		22.43		27.51		26.56		27.79

		11.26		22.88		14.14		16.79		18.5		22.4		27.63		26.53		27.84

		11.44		23.58		13.48		16.81		18.87		22.85		27.65		26.91		28.15

		11.73		23.54		13.74		16.94		18.63		22.53		27.84		27.78		28.32

		11.79		23.21		13.01		17.17		18.83		22.32		27.24		26.74		28.85

		11.58		24.74		13.01		17.07		19.16		22.9		26.74		27		27.82

		11.49		25.44		13.11		17.06		18.79		23.05		27.13		27.54		26.93

		11.67		22.19		13.72		17.63		18.64		23.19		27.56		28.05		28.97

		11.58		20.6		13.26		17.47		18.93		23.25		27.78		27.58		28.16

		12.06		21.08		13.6		17.16		18.93		23.05		27.4		27.06		27.84

		11.59		21.1		12.91		17.09		19.37		22.77		27.53		26.95		26.81

		11.51		20.94		13.24		16.86		19.03		22.91		26.77		27.09		28.45

		10.64		24.96		13.06		16.85		18.93		22.79		26.7		27.12		28.11

		12.01		19.61		13.24		17.01		18.75		23.09		27.06		26.52		27.07

		11.48		20.8		13.47		17.09		18.63		22.95		27.09		26.28		28.13

		11.36		21.62		13.45		16.8		18.89		23.22		27.45		25.93		27.21

		11.62		21.45		13.17		17.02		18.74		22.11		26.53		26.46		27.76

		11.4		21.04		12.73		17.15		19.21		22.98		26.51		26.66		27.92

		10.96		26.12		13.42		16.89		19.06		23.25		26.54		26.15		26.33

		10.94		24.09		13.62		16.8		19.06		23.11		26.5		25.94		27.81

		11.44		21.91		13.76		16.74		18.85		22.9		26.3		25.91		27.74

		11.17		17.88		13.01		17.01		19.43		22.81		26.73		26.28		28.46

		11.29		18.63		13.85		17.27		18.91		23.14		26.69		25.18		26.57

		11.38		18.63		14.06		17.48		18.73		22.69		26.49		25.75		27.83

		11.36		21.9		13.41		16.6		18.78		22.31		26.74		27.86		28.5

		11.51		23.99		14.12		17.44		19.1		22.88		27.17		27.75		28.77

		11.46		22.78		13.85		17.01		18.68		22.66		26.8		27.21		27.47

		11.62		23.16		14.06		16.77		19.1		23.32		26.91		27.09		28.34

		10.58		21.37		13.21		17.27		18.54		22.89		27.61		27.75		28.44

		10.58		22.28		13.62		17		19.03		22.73		27.4		27.18		29.65

		10.52		22.07		13.77		17.13		18.93		23.09		26.79		27.6		28.49

		10.95		21.78		13.4		17.09		19.5		23.2		27.32		27.88		29.48

		10.71		21.74		13.43		17.06		19.29		22.85		27.34		27.33		28.47

		10.87		21.7		13.77		17.08		19.03		22.96		26.91		26.38		28.95

		11.22		21.86		13.79		16.96		19.52		23.12		26.54		27.15		27.68

		10.87		21.52		13.6		17.37		19.01		22.55		26.66		27.18		28.26

		10.85		21.32		13.33		17.11		19.17		23.44		27.15		26.42		28.43

		11.81		22.1		13.55		17.08		19.01		22.91		26.47		26.98		28.61

		11.78		21.47		13.83		17.05		18.95		23.09		26.77		27.62		28.67

		12.12		21.68		14		17.31		18.97		23.36		27.21		27.85		28.09

		12.38		21.6		13.32		17.14		19.16		23.33		27.19		26.87		28.97

		11.34		21.24		13.48		17.31		19.48		22.81		27.53		26.33		29.21

		11.91		22.32		13.56		17.49		19.55		23		27.89		28.12		29.9

		11.2		21.82		13.49		17.14		19.47		23.27		28.12		28.02		29.94

		11.79		22.39		13.42		17.41		19.35		22.44		28.04		28.09		30.22

		12		22.08		14.23		17.59		19.08		22.56		27.84		27.91		30.11

		12.4		25.01		13.79		17.55		18.63		22.8		27.85		27.98		28.68

		12.44		25.13		13.52		17.13		18.83		22.62		27.82		28.08		29.5

		12.26		24.97		13.29		17.36		19.3		22.53		27.87		28.07		28.19

		12.88		23.56		13.72		17.54		19.47		22.79		28.04		28.13		29.44

		12.56		24.01		13.48		17.85		19.51		22.97		27.69		27.62		27.72

		12.61		24.27		12.86		17.06		19.14		23.66		27.24		27.86		27.66

		12.02		24.25		12.98		17.52		19.35		22.58		27.01		27.33		27.77

		12.71		26.54		13.57		17.85		19.11		22.5		26.59		26.66		27.84

		12.9		26.22		13.52		17.16		18.91		23.45		26.55		27.25		26.89

		12.39		23.6		13.57		17.24		19.42		22.65		26.38		26.58		27.82

		12.27		23.36		14.01		17.26		18.93		22.42		26.17		26.43		26.41

		12.05		23.3		13.26		17.1		18.85		22.9		26.27		26.44		27.03

		11.88		25.99		13.67		17.06		19.18		23.32		26.11		25.7		27.99

		12.04		24.73		13.66		17.57		19.25		22.72		26.39		26.49		28.23

		11.95		21.07		13.43		17.26		18.89		23.31		27.09		26.85		28.12

		12.43		21.72		13.53		16.77		19.06		23.27		26.67		26.86		28

		12.35		24.92		13.62		17.62		19.12		23.37		27.06		26.94		28.39

		12.47		27.64		13.51		17.69		19.39		23.61		27.29		27.18		29.11

		12.09		21.32		13.59		16.7		19.35		22.97		27.06		26.77		27.39

		12.32		22.51		13.56		17.74		19.08		22.79		26.72		27.41		27.2

		11.94		22.47		14.01		17.69		19.27		22.89		26.26		27.21		27.6

		12.3		22.45		13.36		17.58		19.23		23.2		27.14		26.73		28.64

		12.61		22.63		13.59		17.58		19.4		22.67		27.32		26.87		28.79

		12.21		22.68		13.47		17.32		18.78		22.39		27.74		27.64		28.64

		12.51		22.8		13.19		17.79		18.89		23.22		27.54		27.34		28.76
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HABau1 (0V)

HABau2 (geregelt)

HABau3 (1V)

HABau4 (1,5V)

HABau5 (2V)

HABau6 (2,5V)

HABau7 (3V)

HABau8 (3,5V)

HABau9 (4V)

phi [grd]

CBoden [MN/m]

CBoden über phi   ,aufgenommen auf NBS Köln-Rhein/Main,Los A, 
                      Bodenart: 4m Tonstein,schluffig,sandig

53.199

62.312

62.358

60.091

58.785

62.878

55.161

64.49

0

52.256

61.445

59.425

59.137

64.551

64.651

57.588

58.202

0

43.245

64.08

57.692

62.077

65.786

64.461

60.581

65.773

47.611

44.764

58.71

60.073

62.905

63.104

66.962

57.758

60.94

51.444

43.668

56.139

62.596

56.597

66.8

67.789

53.335

58.299

51.466

40.59

56.936

63.811

63.878

67.777

68.721

53.617

51.298

0

53.98

56.033

60.763

62.063

66.621

66.072

53.148

59.349

0

54.738

57.556

57.977

61.438

61.679

66.307

56.766

60.794

0

55.61

54.702

58.837

57.505

55.503

64.32

58.02

61.295

0

52.666

58.605

57.669

58.603

59.559

60.111

57.212

62.734

0

52.49

61.744

57.567

57.042

62.421

64.342

56.209

61.362

0

50.284

59.206

59.834

58.407

70.508

64.677

57.45

62.469

50.215

58.407

57.634

57.271

61.091

63.822

65.075

57.68

58.555

0

54.053

55.189

58.086

58.791

65.249

65.7

58.612

58.003

0

54.284

58.729

60.984

61.611

66.321

60.445

54.582

59.071

0

47.824

60.097

57.194

57.447

62.978

63.522

55.262

56.637

0

52.121

61.867

61.325

62.195

69.195

64.761

57.343

59.115

0

51.481

66.113

59.591

62.034

61.205

62.483

59.152

59.956

0

42.274

65.904

59.058

61.8

60.502

62.483

58.559

59.627

0

46.114

60.356

53.93

61.954

67.127

64.506

55.316

58.063

51.937

21.968

69.371

51.533

62.163

61.098

64.666

54.171

58.573

49.836

22.371

59.411

51.614

60.199

61.249

66.364

54.495

56.73

49.588

21.22

59.075

52.917

60.063

62.877

61.194

54.281

56.432

50.7

33.068

56.792

52.763

56.513

59.954

63.241

56.525

54.634

53.999

36.799

59.559

53.398

56.81

66.995

69.726

55.679

54.693

0

38.333

58.974

54.444

55.354

61.277

60.626

57.756

56.23

47.683

36.374

61.569

56.283

54.587

58.603

60.713

54.65

57.456

49.628

35.145

61.42

53.907

55.639

60.094

60.272

57.37

57.184

43.731

42.895

61.705

53.069

56.693

59.804

58.281

53.413

56.076

45.688

38.416

64.101

54.034

53.809

58.031

62.151

55.229

59.078

48.839

32.222

66.77

57.369

52.915

61.894

64.207

54.479

58.685

40.247

49.144

63.457

57.367

56.977

62.108

62.585

58.293

59.903

39.58

59.958

67.671

56.819

60.24

65.246

63.563

57.216

62.475

40.764

55.423

64.629

57.279

55.626

61.446

62.251

57.231

59.485

38.12

58.991

67.944

48.622

61.215

58.97

61.959

53.34

59.607

39.929

52.912

67.459

50.356

62.878

61.401

62.08

58.584

57.926

38.984

49.488

67.14

49.823

62.036

61.332

62.3

58.506

56.968

40.507

50.252

66.242

46.186

61.14

60.593

62.179

60.663

61.196

40.202

52.039

66.997

47.575

61.139

62.426

60.658

57.719

60.482

42.151

55.276

68.369

49.479

59.869

61.25

62.177

58.014

60.58

42.429

55.829

67.681

47

64.798

62.564

62.082

58.837

57.33

43.104

51.796

67.227

50.497

60.969

61.659

59.069

57.366

58.572

0

56.188

69.623

54.044

61.774

59.502

60.206

58.97

57.674

43.598

59.673

67.625

52.16

59.64

58.398

59.884

62.953

62.139

45.691

51.784

65.511

54.83

61.234

66.014

60.798

58.478

58.735

42.205

55.471

63.583

55.384

59.837

65.714

62.003

55.861

61.34

44.132

56.598

63.987

53.841

65.609

62.4

59.23

59.069

62.955

46.974

56.616

65.471

55.516

61.883

60.278

58.76

59.111

60.11

59.814

56.37

64.75

55.201

57.216

63.218

61.18

59.404

60.553

0

55.527

67.258

60.924

62.268

60.567

62.287

60.179

59.066

42.535

48.092

61.681

64.276

59.373

66.066

61.338

58.187

57.764

58.592

48.684

65.654

57.32

57.702

61.996

65.79

59.024

58.169

61.454

49.381

70.009

58.957

59.65

63.683

63.671

57.926

59.645

44.122

53.705

65.301

58.523

59.107

63.853

66.256

56.845

56.78

59.46

49.74

65.259

56.952

62.096

68.908

60.763

56.58

60.105

62.223

50.717

66.012

58.281

64.182

65.999

63.306

57.008

59.2

0

57.776

69.908

57.541

64.859

67.328

66.465

57.521

58.49

0

56.146

63.519

54.099

67.036

66.174

62.016

58.02

59.577

42.732

54.348

72.128

59.538

63.879

67.57

65.192

59.212

57.938

0

56.788

70.184

58.673

65.868

66.852

63.915

58.636

60.66

0

57.497

72.425

58.359

70.024

67.391

61.175

58.663

62.447

0

55.873

64.883

58.024

69.565

65.016

63.251

61.589

62.588

0

58.101

67.392

59.796

69.835

65.512

61.944

60.46

62.172

0

61.924

70.37

55.056

72.178

65.858

58.445

58.673

62.332

0

58.879

72.162

63.624

71.971

62.933

60.626

57.722

64.298

0

54.043

68.542

66.04

64.972

66.243

63.784

60.805

64.487

0

57.845

71.15

61.219

64.313

68.883

67.369

60.234

61.698

49.474

57.615

69.101

60.973

66.585

68.464

66.386

59.54

67.135

0

59.119

73.223

64.478

67.909

65.761

62.499

60.554

64.801

64.127

63.731

71.932

66.337

59.078

67.297

63.571

60.628

60.678

61.688

63.342

69.502

66.709

63.075

70.115

69.887

61.277

60.733

44.993

57.913

69.862

67.705

61.892

65.896

66.529

61.341

59.167

60.698

60.683

66.616

65.011

60.587

73.048

65.032

61.821

59.166

58.394

60.72

71.408

60.653

59.304

71.376

69.453

60.929

61.367

57.893

57.113

69.521

63.729

63.122

73.858

70.406

59.309

61.377

55.403

63.095

66.12

60.566

65.208

74.076

68.139

59.543

61.17

56.754

59.995

65.942

60.092

67.298

70.178

66.831

64.143

61.389

57.775

58.492

72.54

61.693

63.918

71.642

69.626

62.414

63.305

0

61.04

70.973

63.207

61.019

71.63

67.859

60.626

58.927

41.329

60.858

68.655

59.734

64.047

72.746

71.014

58.98

60.931

58.29

60.895

72.878

59.096

61.79

73.23

71.206

61.438

60.989

56.997

59.637

72.483

61.597

59.292

72.792

70.914

58.137

57.333

40.889

59.432

70.375

58.442

61.506

66.387

69.609

56.607

56.498

51.609

57.802

72.606

62.767

60.925

65.362

65.378

58.413

56.207

50.944

58.173

69.73

62.938

58.607

67.39

66.871

55.09

54.192

55.291

56.478

72.31

57.946

57.64

66.584

67.258

54.794

53.479

48.924

54.08

71.059

58.987

59.228

62.824

66.577

52.841

52.95

47.395

49.084

69.47

59.292

60.087

68.138

67.006

55.676

53.539

46.972

47.065

66.653

57.064

59.768

63.455

67.978

57.484

54.022

47.518

54.655

66.521

58.374

58.436

64.761

67.017

56.706

58.238

48.37

54.948

62.879

52.867

57.123

65.345

65.639

57.792

56.841

50.927

51.492

64.255

60.551

57.394

70.532

62.891

58.397

59.171

51.767

37.717

63.039

54.318

59.377

69.79

68.041

62.115

58.58

54.816

40.405

61.082

52.124

63.945

67.901

71.312

64.63

61.958

60.583

38.451

63.463

54.547

59.115

64.965

64.457

64.51

59.222

0

32.16

59.747

54.086

62.09

61.761

65.54

62.851

58.832

0

33.171

60.251

56.935

59.227

63.278

64.314

60.876

60.338

0

33.653

58.498

55.204

59.937

62.646

67.118

61.098

62.025

48.813

29.349

59.876

57.796

60.451

61.528

62.21

61.652

61.877

0

43.425

61.395

55.573

55.617

66.057

61.087

62.769

61.826

0

53.006

59.559

57.413

54.064

63.305

61.533

64.19

65.308

54.811

55.548

59.515

60.712

59.968

57.362

60.397

62.899

64.56

46.022

54.382

62.002

55.444

61.285

59.432

58.626

62.645

64.14

45.337

57.54

68.007

63.255

60.589

63.137

55.69

64.865

63.394

44.458

54.925

66.552

60.946

55.883

56.159

56.874

60.674

60.93

67.421

53.922

69.795

59.319

56.643

56.187

57.351

62.715

64.421

43.99

49.59

66.461

62.804

57.587

61.77

59.503

63.966

65.499

46.705

52.061

67.61

58.743

56.921

61.625

57.902

64.962

64.721

45.355

50.34

65.921

63.984

50.987

66.383

58.645

60.89

65.852

66.076

48.77

68.49

64.601

52.521

64.95

57.744

61.794

68.423

0

46.308

68.656

62.495

52.757

63.018

63.07

61.933

61.261

44.616

50.777

62.629

56.113

56.216

67.646

66.487

61.846

63.263

47.775

41.557

68.102

56.617

56.277

67.2

64.229

60.909

64.088

64.276

35.351

69.127

60.481

61.222

66.793

69.745

60.765

64.117

61.586

55.464

68.182

59.521

62.207

67.184

66.857

60.133

62.602

64.197

50.705

68.772

57.519

56.891

65.117

69.702

60.192

63.952

65.261



Diagramm3
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		1.2		1.2		1.2		2.2
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		2.4		2.4		2.4		3.4
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		2.8		2.8		2.8		3.8
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		3.2		3.2		3.2		4.2

		3.4		3.4		3.4		4.4

		3.6		3.6		3.6		4.6

		3.8		3.8		3.8		4.8
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		4.2		4.2		4.2		5.2

		4.4		4.4		4.4		5.4

		4.6		4.6		4.6		5.6

		4.8		4.8		4.8		5.8
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		5.2		5.2		5.2		6.2

		5.4		5.4		5.4		6.4

		5.6		5.6		5.6		6.6

		5.8		5.8		5.8		6.8
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		7.4		7.4		7.4		8.4

		7.6		7.6		7.6		8.6
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		10.4		10.4		10.4		11.4
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		10.8		10.8		10.8		11.8
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		11.4		11.4		11.4		12.4

		11.6		11.6		11.6		12.6
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		13.4		13.4		13.4		14.4

		13.6		13.6		13.6		14.6

		13.8		13.8		13.8		14.8

		14		14		14		15

		14.2		14.2		14.2		15.2

		14.4		14.4		14.4		15.4

		14.6		14.6		14.6		15.6

		14.8		14.8		14.8		15.8

		15		15		15		16

		15.2		15.2		15.2		16.2

		15.4		15.4		15.4		16.4

		15.6		15.6		15.6		16.6

		15.8		15.8		15.8		16.8

		16		16		16		17

		16.2		16.2		16.2		17.2

		16.4		16.4		16.4		17.4

		16.6		16.6		16.6		17.6

		16.8		16.8		16.8		17.8
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		17.2		17.2		17.2		18.2
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HABau2 (geregelt)

HABau16 (cbod geregelt)

HABau17 (cbod geregelt)

HABau18 (cbod geregelt)

Fahrstrecke [m]

CBoden [MN/m]

CBoden über der Fahrstrecke    ,aufgenommen auf NBS Köln-Rhein/Main,Los A,
                                        Bodenart: Tonstein,schluffig,sandig

62.312

56.947

71.222

57.691

61.445

67.654

70.881

58.823

64.08

66.01

73.387

61.712

58.71

65.365

76.598

56.553

56.139

65.41

67.457

58.728

56.936

69.758

65.778

63.311

56.033

70.942

71.845

60.271

57.556

63.285

71.482

51.858

54.702

64.514

75.655

52.915

58.605

66.757

71.527

61.134

61.744

67.894

72.342

61.772

59.206

68.245

73.557

65.825

57.634

66.959

75.932

64.949

55.189

67.584

73.003

63.637

58.729

66.307

69.084

60.131

60.097

67.668

67.625

66.19

61.867

63.75

74.101

60.375

66.113

61.987

66.87

56.815

65.904

62.953

73.005

60.791

60.356

63.36

66.703

61.567

69.371

67.278

66.043

71.636

59.411

64.829

72.137

64.147

59.075

65.782

73.841

63.562

56.792

68.824

76.154

66.902

59.559

71.571

75.525

71.996

58.974

70.598

75.447

67.94

61.569

68.105

73.57

64.598

61.42

66.13

74.19

69.848

61.705

63.171

75.529

68.274

64.101

65.653

68.049

69.588

66.77

59.563

65.963

67.929

63.457

58.241

68.184

72.572

67.671

60.588

61.224

73.342

64.629

61.151

68.69

68.359

67.944

60.103

61.954

68.52

67.459

59.241

62.843

70.582

67.14

61.754

64.036

68.985

66.242

58.233

63.313

66.666

66.997

56.957

63.006

69.654

68.369

61.172

60.604

68.607

67.681

60.635

64.641

66.632

67.227

61.922

67.838

66.101

69.623

61.808

61.97

66.332

67.625

64.21

68.487

72.114

65.511

61.267

67.146

72.135

63.583

63.583

65.421

73.148

63.987

61.813

66.892

71.405

65.471

61.253

67.482

62.938

64.75

63.715

66.115

67.869

67.258

62.05

65.641

64.097

61.681

63.014

68.224

61.756

65.654

65.634

69.594

61.986

70.009

63.986

71.716

62.648

65.301

70.56

66.733

61.949

65.259

64.743

65.008

64.689

66.012

66.562

69.911

61.325

69.908

62.524

73.813

64.652

63.519

68.239

77.355

62.315

72.128

68.461

80.555

63.325

70.184

60.751

72.514

65.342

72.425

60.786

74.003

65.479

64.883

62.14

72.491

69.055

67.392

60.71

78.293

63.186

70.37

64.715

75.068

66.31

72.162

65.164

68.245

67.03

68.542

66.345

71.814

64.849

71.15

62.539

73.659

68.834

69.101

65.949

69.162

65.655

73.223

69.877

72.288

66.638

71.932

68.656

69.097

64.585

69.502

71.844

73.674

64.623

69.862

67.968

71.134

67.428

66.616

70.917

73.739

71.65

71.408

70.371

78.379

66.501

69.521

69.982

71.117

69.872

66.12

70.979

76.643

73.366

65.942

67.579

79.62

75.872

72.54

73.146

74.726

68.242

70.973

64.046

75.454

64.882

68.655

62.06

78.879

66.267

72.878

70.89

78.578

65.052

72.483

63.811

75.63

66.392

70.375

62.958

76.944

65.287

72.606

64.146

77.181

65.972

69.73

65.877

77.719

65.942

72.31

60.329

74.115

65.568

71.059

59.16

79.925

73.906

69.47

56.461

76.938

72.778

66.653

60.496

72.948

74.331

66.521

62.411

68.651

74.711

62.879

58.134

67.752

73.162

64.255

55.511

71.061

69.13

63.039

58.755

72.104

64.771

61.082

63.61

68.586

71.801

63.463

58.206

68.299

73.928

59.747

56.55

67.293

64.955

60.251

57.848

67.751

65.624

58.498

57.781

60.889

58.827

59.876

53.015

66.09

62.485

61.395

52.938

64.404

55.724

59.559

51.881

67.956

56.144

59.515

52.07

66.007

58.498

62.002

55.275

64.466

68.007

53.753

62.221

66.552

58.73

64.112

69.795

61.542

64.68

66.461

60.477

63.005

67.61

62.101

60.479

65.921

61.898

57.021

68.49

68.534

53.19

68.656

66.626

59.121

62.629

67.596

59.471

68.102

66.117

55.891

69.127

68.535

56.761

68.182

73.881

57.968

68.772

67.155

58.784



Diagramm2

		0		0		0		0		0		0		0

		0.2		0.2		0.2		0.2		0.2		0.2		0.2

		0.4		0.4		0.4		0.4		0.4		0.4		0.4

		0.6		0.6		0.6		0.6		0.6		0.6		0.6

		0.8		0.8		0.8		0.8		0.8		0.8		0.8

		1		1		1		1		1		1		1

		1.2		1.2		1.2		1.2		1.2		1.2		1.2

		1.4		1.4		1.4		1.4		1.4		1.4		1.4

		1.6		1.6		1.6		1.6		1.6		1.6		1.6

		1.8		1.8		1.8		1.8		1.8		1.8		1.8

		2		2		2		2		2		2		2

		2.2		2.2		2.2		2.2		2.2		2.2		2.2

		2.4		2.4		2.4		2.4		2.4		2.4		2.4

		2.6		2.6		2.6		2.6		2.6		2.6		2.6

		2.8		2.8		2.8		2.8		2.8		2.8		2.8

		3		3		3		3		3		3		3

		3.2		3.2		3.2		3.2		3.2		3.2		3.2

		3.4		3.4		3.4		3.4		3.4		3.4		3.4

		3.6		3.6		3.6		3.6		3.6		3.6		3.6

		3.8		3.8		3.8		3.8		3.8		3.8		3.8

		4		4		4		4		4		4		4

		4.2		4.2		4.2		4.2		4.2		4.2		4.2

		4.4		4.4		4.4		4.4		4.4		4.4		4.4

		4.6		4.6		4.6		4.6		4.6		4.6		4.6

		4.8		4.8		4.8		4.8		4.8		4.8		4.8

		5		5		5		5		5		5		5

		5.2		5.2		5.2		5.2		5.2		5.2		5.2

		5.4		5.4		5.4		5.4		5.4		5.4		5.4

		5.6		5.6		5.6		5.6		5.6		5.6		5.6

		5.8		5.8		5.8		5.8		5.8		5.8		5.8

		6		6		6		6		6		6		6

		6.2		6.2		6.2		6.2		6.2		6.2		6.2

		6.4		6.4		6.4		6.4		6.4		6.4		6.4

		6.6		6.6		6.6		6.6		6.6		6.6		6.6

		6.8		6.8		6.8		6.8		6.8		6.8		6.8

		7		7		7		7		7		7		7

		7.2		7.2		7.2		7.2		7.2		7.2		7.2

		7.4		7.4		7.4		7.4		7.4		7.4		7.4

		7.6		7.6		7.6		7.6		7.6		7.6		7.6

		7.8		7.8		7.8		7.8		7.8		7.8		7.8

		8		8		8		8		8		8		8

		8.2		8.2		8.2		8.2		8.2		8.2		8.2

		8.4		8.4		8.4		8.4		8.4		8.4		8.4

		8.6		8.6		8.6		8.6		8.6		8.6		8.6

		8.8		8.8		8.8		8.8		8.8		8.8		8.8

		9		9		9		9		9		9		9

		9.2		9.2		9.2		9.2		9.2		9.2		9.2

		9.4		9.4		9.4		9.4		9.4		9.4		9.4

		9.6		9.6		9.6		9.6		9.6		9.6		9.6

		9.8		9.8		9.8		9.8		9.8		9.8		9.8

		10		10		10		10		10		10		10

		10.2		10.2		10.2		10.2		10.2		10.2		10.2

		10.4		10.4		10.4		10.4		10.4		10.4		10.4

		10.6		10.6		10.6		10.6		10.6		10.6		10.6

		10.8		10.8		10.8		10.8		10.8		10.8		10.8

		11		11		11		11		11		11		11

		11.2		11.2		11.2		11.2		11.2		11.2		11.2

		11.4		11.4		11.4		11.4		11.4		11.4		11.4

		11.6		11.6		11.6		11.6		11.6		11.6		11.6

		11.8		11.8		11.8		11.8		11.8		11.8		11.8

		12		12		12		12		12		12		12

		12.2		12.2		12.2		12.2		12.2		12.2		12.2

		12.4		12.4		12.4		12.4		12.4		12.4		12.4

		12.6		12.6		12.6		12.6		12.6		12.6		12.6

		12.8		12.8		12.8		12.8		12.8		12.8		12.8

		13		13		13		13		13		13		13

		13.2		13.2		13.2		13.2		13.2		13.2		13.2

		13.4		13.4		13.4		13.4		13.4		13.4		13.4

		13.6		13.6		13.6		13.6		13.6		13.6		13.6

		13.8		13.8		13.8		13.8		13.8		13.8		13.8

		14		14		14		14		14		14		14

		14.2		14.2		14.2		14.2		14.2		14.2		14.2

		14.4		14.4		14.4		14.4		14.4		14.4		14.4

		14.6		14.6		14.6		14.6		14.6		14.6		14.6

		14.8		14.8		14.8		14.8		14.8		14.8		14.8

		15		15		15		15		15		15		15

		15.2		15.2		15.2		15.2		15.2		15.2		15.2

		15.4		15.4		15.4		15.4		15.4		15.4		15.4

		15.6		15.6		15.6		15.6		15.6		15.6		15.6

		15.8		15.8		15.8		15.8		15.8		15.8		15.8

		16		16		16		16		16		16		16

		16.2		16.2		16.2		16.2		16.2		16.2		16.2

		16.4		16.4		16.4		16.4		16.4		16.4		16.4

		16.6		16.6		16.6		16.6		16.6		16.6		16.6

		16.8		16.8		16.8		16.8		16.8		16.8		16.8

		17		17		17		17		17		17		17

		17.2		17.2		17.2		17.2		17.2		17.2		17.2

		17.4		17.4		17.4		17.4		17.4		17.4		17.4

		17.6		17.6		17.6		17.6		17.6		17.6		17.6

		17.8		17.8		17.8		17.8		17.8		17.8		17.8

		18		18		18		18		18		18		18

		18.2		18.2		18.2		18.2		18.2		18.2		18.2

		18.4		18.4		18.4		18.4		18.4		18.4		18.4

		18.6		18.6		18.6		18.6		18.6		18.6		18.6

		18.8		18.8		18.8		18.8		18.8		18.8		18.8

		19		19		19		19		19		19		19

		19.2		19.2		19.2		19.2		19.2		19.2		19.2

		19.4		19.4		19.4		19.4		19.4		19.4		19.4

		19.6		19.6		19.6		19.6		19.6		19.6		19.6

		19.8		19.8		19.8		19.8		19.8		19.8		19.8

		20		20		20		20		20		20		20

		20.2		20.2		20.2		20.2		20.2		20.2		20.2

		20.4		20.4		20.4		20.4		20.4		20.4		20.4

		20.6		20.6		20.6		20.6		20.6		20.6		20.6

		20.8		20.8		20.8		20.8		20.8		20.8		20.8

		21		21		21		21		21		21		21

		21.2		21.2		21.2		21.2		21.2		21.2		21.2

		21.4		21.4		21.4		21.4		21.4		21.4		21.4

		21.6		21.6		21.6		21.6		21.6		21.6		21.6

		21.8		21.8		21.8		21.8		21.8		21.8		21.8

		22		22		22		22		22		22		22

		22.2		22.2		22.2		22.2		22.2		22.2		22.2

		22.4		22.4		22.4		22.4		22.4		22.4		22.4

		22.6		22.6		22.6		22.6		22.6		22.6		22.6

		22.8		22.8		22.8		22.8		22.8		22.8		22.8

		23		23		23		23		23		23		23
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HABau2 (geregelt)

HABau3 (13°)

HABau4 (17°)

HABau5 (19°)

HABau6 (23°)

HABau7 (27)

HABau8 (30°)

Fahrstrecke [m]

CBoden [MN/m]

CBoden über der Fahrstrecke    ,aufgenommen auf NBS Köln-Rhein/Main,Los A,
                                        Bodenart: Tonstein,schluffig,sandig

62.312

62.358

60.091

58.785

62.878

55.161

64.49

61.445

59.425

59.137

64.551

64.651

57.588

58.202

64.08

57.692

62.077

65.786

64.461

60.581

65.773

58.71

60.073

62.905

63.104

66.962

57.758

60.94

56.139

62.596

56.597

66.8

67.789

53.335

58.299

56.936

63.811

63.878

67.777

68.721

53.617

51.298

56.033

60.763

62.063

66.621

66.072

53.148

59.349

57.556

57.977

61.438

61.679

66.307

56.766

60.794

54.702

58.837

57.505

55.503

64.32

58.02

61.295

58.605

57.669

58.603

59.559

60.111

57.212

62.734

61.744

57.567

57.042

62.421

64.342

56.209

61.362

59.206

59.834

58.407

70.508

64.677

57.45

62.469

57.634

57.271

61.091

63.822

65.075

57.68

58.555

55.189

58.086

58.791

65.249

65.7

58.612

58.003

58.729

60.984

61.611

66.321

60.445

54.582

59.071

60.097

57.194

57.447

62.978

63.522

55.262

56.637

61.867

61.325

62.195

69.195

64.761

57.343

59.115

66.113

59.591

62.034

61.205

62.483

59.152

59.956

65.904

59.058

61.8

60.502

62.483

58.559

59.627

60.356

53.93

61.954

67.127

64.506

55.316

58.063

69.371

51.533

62.163

61.098

64.666

54.171

58.573

59.411

51.614

60.199

61.249

66.364

54.495

56.73

59.075

52.917

60.063

62.877

61.194

54.281

56.432

56.792

52.763

56.513

59.954

63.241

56.525

54.634

59.559

53.398

56.81

66.995

69.726

55.679

54.693

58.974

54.444

55.354

61.277

60.626

57.756

56.23

61.569

56.283

54.587

58.603

60.713

54.65

57.456

61.42

53.907

55.639

60.094

60.272

57.37

57.184

61.705

53.069

56.693

59.804

58.281

53.413

56.076

64.101

54.034

53.809

58.031

62.151

55.229

59.078

66.77

57.369

52.915

61.894

64.207

54.479

58.685

63.457

57.367

56.977

62.108

62.585

58.293

59.903

67.671

56.819

60.24

65.246

63.563

57.216

62.475

64.629

57.279

55.626

61.446

62.251

57.231

59.485

67.944

48.622

61.215

58.97

61.959

53.34

59.607

67.459

50.356

62.878

61.401

62.08

58.584

57.926

67.14

49.823

62.036

61.332

62.3

58.506

56.968

66.242

46.186

61.14

60.593

62.179

60.663

61.196

66.997

47.575

61.139

62.426

60.658

57.719

60.482

68.369

49.479

59.869

61.25

62.177

58.014

60.58

67.681

47

64.798

62.564

62.082

58.837

57.33

67.227

50.497

60.969

61.659

59.069

57.366

58.572

69.623

54.044

61.774

59.502

60.206

58.97

57.674

67.625

52.16

59.64

58.398

59.884

62.953

62.139

65.511

54.83

61.234

66.014

60.798

58.478

58.735

63.583

55.384

59.837

65.714

62.003

55.861

61.34

63.987

53.841

65.609

62.4

59.23

59.069

62.955

65.471

55.516

61.883

60.278

58.76

59.111

60.11

64.75

55.201

57.216

63.218

61.18

59.404

60.553

67.258

60.924

62.268

60.567

62.287

60.179

59.066

61.681

64.276

59.373

66.066

61.338

58.187

57.764

65.654

57.32

57.702

61.996

65.79

59.024

58.169

70.009

58.957

59.65

63.683

63.671

57.926

59.645

65.301

58.523

59.107

63.853

66.256

56.845

56.78

65.259

56.952

62.096

68.908

60.763

56.58

60.105

66.012

58.281

64.182

65.999

63.306

57.008

59.2

69.908

57.541

64.859

67.328

66.465

57.521

58.49

63.519

54.099

67.036

66.174

62.016

58.02

59.577

72.128

59.538

63.879

67.57

65.192

59.212

57.938

70.184

58.673

65.868

66.852

63.915

58.636

60.66

72.425

58.359

70.024

67.391

61.175

58.663

62.447

64.883

58.024

69.565

65.016

63.251

61.589

62.588

67.392

59.796

69.835

65.512

61.944

60.46

62.172

70.37

55.056

72.178

65.858

58.445

58.673

62.332

72.162

63.624

71.971

62.933

60.626

57.722

64.298

68.542

66.04

64.972

66.243

63.784

60.805

64.487

71.15

61.219

64.313

68.883

67.369

60.234

61.698

69.101

60.973

66.585

68.464

66.386

59.54

67.135

73.223

64.478

67.909

65.761

62.499

60.554

64.801

71.932

66.337

59.078

67.297

63.571

60.628

60.678

69.502

66.709

63.075

70.115

69.887

61.277

60.733

69.862

67.705

61.892

65.896

66.529

61.341

59.167

66.616

65.011

60.587

73.048

65.032

61.821

59.166

71.408

60.653

59.304

71.376

69.453

60.929

61.367

69.521

63.729

63.122

73.858

70.406

59.309

61.377

66.12

60.566

65.208

74.076

68.139

59.543

61.17

65.942

60.092

67.298

70.178

66.831

64.143

61.389

72.54

61.693

63.918

71.642

69.626

62.414

63.305

70.973

63.207

61.019

71.63

67.859

60.626

58.927

68.655

59.734

64.047

72.746

71.014

58.98

60.931

72.878

59.096

61.79

73.23

71.206

61.438

60.989

72.483

61.597

59.292

72.792

70.914

58.137

57.333

70.375

58.442

61.506

66.387

69.609

56.607

56.498

72.606

62.767

60.925

65.362

65.378

58.413

56.207

69.73

62.938

58.607

67.39

66.871

55.09

54.192

72.31

57.946

57.64

66.584

67.258

54.794

53.479

71.059

58.987

59.228

62.824

66.577

52.841

52.95

69.47

59.292

60.087

68.138

67.006

55.676

53.539

66.653

57.064

59.768

63.455

67.978

57.484

54.022

66.521

58.374

58.436

64.761

67.017

56.706

58.238

62.879

52.867

57.123

65.345

65.639

57.792

56.841

64.255

60.551

57.394

70.532

62.891

58.397

59.171

63.039

54.318

59.377

69.79

68.041

62.115

58.58

61.082

52.124

63.945

67.901

71.312

64.63

61.958

63.463

54.547

59.115

64.965

64.457

64.51

59.222

59.747

54.086

62.09

61.761

65.54

62.851

58.832

60.251

56.935

59.227

63.278

64.314

60.876

60.338

58.498

55.204

59.937

62.646

67.118

61.098

62.025

59.876

57.796

60.451

61.528

62.21

61.652

61.877

61.395

55.573

55.617

66.057

61.087

62.769

61.826

59.559

57.413

54.064

63.305

61.533

64.19

65.308

59.515

60.712

59.968

57.362

60.397

62.899

64.56

62.002

55.444

61.285

59.432

58.626

62.645

64.14

68.007

63.255

60.589

63.137

55.69

64.865

63.394

66.552

60.946

55.883

56.159

56.874

60.674

60.93

69.795

59.319

56.643

56.187

57.351

62.715

64.421

66.461

62.804

57.587

61.77

59.503

63.966

65.499

67.61

58.743

56.921

61.625

57.902

64.962

64.721

65.921

63.984

50.987

66.383

58.645

60.89

65.852

68.49

64.601

52.521

64.95

57.744

61.794

68.423

68.656

62.495

52.757

63.018

63.07

61.933

61.261

62.629

56.113

56.216

67.646

66.487

61.846

63.263

68.102

56.617

56.277

67.2

64.229

60.909

64.088

69.127

60.481

61.222

66.793

69.745

60.765

64.117

68.182

59.521

62.207

67.184

66.857

60.133

62.602

68.772

57.519

56.891

65.117

69.702

60.192

63.952



Diagramm4
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Diagramm4

		0		0		0		0		0		0		0

		0.2		0.2		0.2		0.2		0.2		0.2		0.2

		0.4		0.4		0.4		0.4		0.4		0.4		0.4

		0.6		0.6		0.6		0.6		0.6		0.6		0.6

		0.8		0.8		0.8		0.8		0.8		0.8		0.8

		1		1		1		1		1		1		1

		1.2		1.2		1.2		1.2		1.2		1.2		1.2

		1.4		1.4		1.4		1.4		1.4		1.4		1.4

		1.6		1.6		1.6		1.6		1.6		1.6		1.6

		1.8		1.8		1.8		1.8		1.8		1.8		1.8

		2		2		2		2		2		2		2

		2.2		2.2		2.2		2.2		2.2		2.2		2.2

		2.4		2.4		2.4		2.4		2.4		2.4		2.4

		2.6		2.6		2.6		2.6		2.6		2.6		2.6

		2.8		2.8		2.8		2.8		2.8		2.8		2.8

		3		3		3		3		3		3		3

		3.2		3.2		3.2		3.2		3.2		3.2		3.2

		3.4		3.4		3.4		3.4		3.4		3.4		3.4

		3.6		3.6		3.6		3.6		3.6		3.6		3.6

		3.8		3.8		3.8		3.8		3.8		3.8		3.8

		4		4		4		4		4		4		4

		4.2		4.2		4.2		4.2		4.2		4.2		4.2

		4.4		4.4		4.4		4.4		4.4		4.4		4.4

		4.6		4.6		4.6		4.6		4.6		4.6		4.6

		4.8		4.8		4.8		4.8		4.8		4.8		4.8

		5		5		5		5		5		5		5

		5.2		5.2		5.2		5.2		5.2		5.2		5.2

		5.4		5.4		5.4		5.4		5.4		5.4		5.4

		5.6		5.6		5.6		5.6		5.6		5.6		5.6

		5.8		5.8		5.8		5.8		5.8		5.8		5.8

		6		6		6		6		6		6		6

		6.2		6.2		6.2		6.2		6.2		6.2		6.2

		6.4		6.4		6.4		6.4		6.4		6.4		6.4

		6.6		6.6		6.6		6.6		6.6		6.6		6.6

		6.8		6.8		6.8		6.8		6.8		6.8		6.8

		7		7		7		7		7		7		7

		7.2		7.2		7.2		7.2		7.2		7.2		7.2

		7.4		7.4		7.4		7.4		7.4		7.4		7.4

		7.6		7.6		7.6		7.6		7.6		7.6		7.6

		7.8		7.8		7.8		7.8		7.8		7.8		7.8

		8		8		8		8		8		8		8

		8.2		8.2		8.2		8.2		8.2		8.2		8.2

		8.4		8.4		8.4		8.4		8.4		8.4		8.4

		8.6		8.6		8.6		8.6		8.6		8.6		8.6

		8.8		8.8		8.8		8.8		8.8		8.8		8.8

		9		9		9		9		9		9		9

		9.2		9.2		9.2		9.2		9.2		9.2		9.2

		9.4		9.4		9.4		9.4		9.4		9.4		9.4

		9.6		9.6		9.6		9.6		9.6		9.6		9.6

		9.8		9.8		9.8		9.8		9.8		9.8		9.8

		10		10		10		10		10		10		10

		10.2		10.2		10.2		10.2		10.2		10.2		10.2

		10.4		10.4		10.4		10.4		10.4		10.4		10.4

		10.6		10.6		10.6		10.6		10.6		10.6		10.6

		10.8		10.8		10.8		10.8		10.8		10.8		10.8

		11		11		11		11		11		11		11

		11.2		11.2		11.2		11.2		11.2		11.2		11.2

		11.4		11.4		11.4		11.4		11.4		11.4		11.4

		11.6		11.6		11.6		11.6		11.6		11.6		11.6

		11.8		11.8		11.8		11.8		11.8		11.8		11.8

		12		12		12		12		12		12		12

		12.2		12.2		12.2		12.2		12.2		12.2		12.2

		12.4		12.4		12.4		12.4		12.4		12.4		12.4

		12.6		12.6		12.6		12.6		12.6		12.6		12.6

		12.8		12.8		12.8		12.8		12.8		12.8		12.8

		13		13		13		13		13		13		13

		13.2		13.2		13.2		13.2		13.2		13.2		13.2

		13.4		13.4		13.4		13.4		13.4		13.4		13.4

		13.6		13.6		13.6		13.6		13.6		13.6		13.6

		13.8		13.8		13.8		13.8		13.8		13.8		13.8

		14		14		14		14		14		14		14

		14.2		14.2		14.2		14.2		14.2		14.2		14.2

		14.4		14.4		14.4		14.4		14.4		14.4		14.4

		14.6		14.6		14.6		14.6		14.6		14.6		14.6

		14.8		14.8		14.8		14.8		14.8		14.8		14.8

		15		15		15		15		15		15		15

		15.2		15.2		15.2		15.2		15.2		15.2		15.2

		15.4		15.4		15.4		15.4		15.4		15.4		15.4

		15.6		15.6		15.6		15.6		15.6		15.6		15.6

		15.8		15.8		15.8		15.8		15.8		15.8		15.8

		16		16		16		16		16		16		16

		16.2		16.2		16.2		16.2		16.2		16.2		16.2

		16.4		16.4		16.4		16.4		16.4		16.4		16.4

		16.6		16.6		16.6		16.6		16.6		16.6		16.6

		16.8		16.8		16.8		16.8		16.8		16.8		16.8

		17		17		17		17		17		17		17

		17.2		17.2		17.2		17.2		17.2		17.2		17.2

		17.4		17.4		17.4		17.4		17.4		17.4		17.4

		17.6		17.6		17.6		17.6		17.6		17.6		17.6

		17.8		17.8		17.8		17.8		17.8		17.8		17.8

		18		18		18		18		18		18		18

		18.2		18.2		18.2		18.2		18.2		18.2		18.2

		18.4		18.4		18.4		18.4		18.4		18.4		18.4

		18.6		18.6		18.6		18.6		18.6		18.6		18.6

		18.8		18.8		18.8		18.8		18.8		18.8		18.8

		19		19		19		19		19		19		19

		19.2		19.2		19.2		19.2		19.2		19.2		19.2

		19.4		19.4		19.4		19.4		19.4		19.4		19.4

		19.6		19.6		19.6		19.6		19.6		19.6		19.6

		19.8		19.8		19.8		19.8		19.8		19.8		19.8

		20		20		20		20		20		20		20

		20.2		20.2		20.2		20.2		20.2		20.2		20.2

		20.4		20.4		20.4		20.4		20.4		20.4		20.4

		20.6		20.6		20.6		20.6		20.6		20.6		20.6

		20.8		20.8		20.8		20.8		20.8		20.8		20.8

		21		21		21		21		21		21		21

		21.2		21.2		21.2		21.2		21.2		21.2		21.2

		21.4		21.4		21.4		21.4		21.4		21.4		21.4

		21.6		21.6		21.6		21.6		21.6		21.6		21.6

		21.8		21.8		21.8		21.8		21.8		21.8		21.8

		22		22		22		22		22		22		22

		22.2		22.2		22.2		22.2		22.2		22.2		22.2

		22.4		22.4		22.4		22.4		22.4		22.4		22.4

		22.6		22.6		22.6		22.6		22.6		22.6		22.6

		22.8		22.8		22.8		22.8		22.8		22.8		22.8

		23		23		23		23		23		23		23



HABau2 (geregelt)

HABau3 (13°)

HABau4 (17°)

HABau5 (19°)

HABau6 (23°)

HABau7 (27)

HABau8 (30°)

Fahrstrecke [m]

k [MN/m]

62.312

62.358

60.091

58.785

62.878

55.161

64.49

61.445

59.425

59.137

64.551

64.651

57.588

58.202

64.08

57.692

62.077

65.786

64.461

60.581

65.773

58.71

60.073

62.905

63.104

66.962

57.758

60.94

56.139

62.596

56.597

66.8

67.789

53.335

58.299

56.936

63.811

63.878

67.777

68.721

53.617

51.298

56.033

60.763

62.063

66.621

66.072

53.148

59.349

57.556

57.977

61.438

61.679

66.307

56.766

60.794

54.702

58.837

57.505

55.503

64.32

58.02

61.295

58.605

57.669

58.603

59.559

60.111

57.212

62.734

61.744

57.567

57.042

62.421

64.342

56.209

61.362

59.206

59.834

58.407

70.508

64.677

57.45

62.469

57.634

57.271

61.091

63.822

65.075

57.68

58.555

55.189

58.086

58.791

65.249

65.7

58.612

58.003

58.729

60.984

61.611

66.321

60.445

54.582

59.071

60.097

57.194

57.447

62.978

63.522

55.262

56.637

61.867

61.325

62.195

69.195

64.761

57.343

59.115

66.113

59.591

62.034

61.205

62.483

59.152

59.956

65.904

59.058

61.8

60.502

62.483

58.559

59.627

60.356

53.93

61.954

67.127

64.506

55.316

58.063

69.371

51.533

62.163

61.098

64.666

54.171

58.573

59.411

51.614

60.199

61.249

66.364

54.495

56.73

59.075

52.917

60.063

62.877

61.194

54.281

56.432

56.792

52.763

56.513

59.954

63.241

56.525

54.634

59.559

53.398

56.81

66.995

69.726

55.679

54.693

58.974

54.444

55.354

61.277

60.626

57.756

56.23

61.569

56.283

54.587

58.603

60.713

54.65

57.456

61.42

53.907

55.639

60.094

60.272

57.37

57.184

61.705

53.069

56.693

59.804

58.281

53.413

56.076

64.101

54.034

53.809

58.031

62.151

55.229

59.078

66.77

57.369

52.915

61.894

64.207

54.479

58.685

63.457

57.367

56.977

62.108

62.585

58.293

59.903

67.671

56.819

60.24

65.246

63.563

57.216

62.475

64.629

57.279

55.626

61.446

62.251

57.231

59.485

67.944

48.622

61.215

58.97

61.959

53.34

59.607

67.459

50.356

62.878

61.401

62.08

58.584

57.926

67.14

49.823

62.036

61.332

62.3

58.506

56.968

66.242

46.186

61.14

60.593

62.179

60.663

61.196

66.997

47.575

61.139

62.426

60.658

57.719

60.482

68.369

49.479

59.869

61.25

62.177

58.014

60.58

67.681

47

64.798

62.564

62.082

58.837

57.33

67.227

50.497

60.969

61.659

59.069

57.366

58.572

69.623

54.044

61.774

59.502

60.206

58.97

57.674

67.625

52.16

59.64

58.398

59.884

62.953

62.139

65.511

54.83

61.234

66.014

60.798

58.478

58.735

63.583

55.384

59.837

65.714

62.003

55.861

61.34

63.987

53.841

65.609

62.4

59.23

59.069

62.955

65.471

55.516

61.883

60.278

58.76

59.111

60.11

64.75

55.201

57.216

63.218

61.18

59.404

60.553

67.258

60.924

62.268

60.567

62.287

60.179

59.066

61.681

64.276

59.373

66.066

61.338

58.187

57.764

65.654

57.32

57.702

61.996

65.79

59.024

58.169

70.009

58.957

59.65

63.683

63.671

57.926

59.645

65.301

58.523

59.107

63.853

66.256

56.845

56.78

65.259

56.952

62.096

68.908

60.763

56.58

60.105

66.012

58.281

64.182

65.999

63.306

57.008

59.2

69.908

57.541

64.859

67.328

66.465

57.521

58.49

63.519

54.099

67.036

66.174

62.016

58.02

59.577

72.128

59.538

63.879

67.57

65.192

59.212

57.938

70.184

58.673

65.868

66.852

63.915

58.636

60.66

72.425

58.359

70.024

67.391

61.175

58.663

62.447

64.883

58.024

69.565

65.016

63.251

61.589

62.588

67.392

59.796

69.835

65.512

61.944

60.46

62.172

70.37

55.056

72.178

65.858

58.445

58.673

62.332

72.162

63.624

71.971

62.933

60.626

57.722

64.298

68.542

66.04

64.972

66.243

63.784

60.805

64.487

71.15

61.219

64.313

68.883

67.369

60.234

61.698

69.101

60.973

66.585

68.464

66.386

59.54

67.135

73.223

64.478

67.909

65.761

62.499

60.554

64.801

71.932

66.337

59.078

67.297

63.571

60.628

60.678

69.502

66.709

63.075

70.115

69.887

61.277

60.733

69.862

67.705

61.892

65.896

66.529

61.341

59.167

66.616

65.011

60.587

73.048

65.032

61.821

59.166

71.408

60.653

59.304

71.376

69.453

60.929

61.367

69.521

63.729

63.122

73.858

70.406

59.309

61.377

66.12

60.566

65.208

74.076

68.139

59.543

61.17

65.942

60.092

67.298

70.178

66.831

64.143

61.389

72.54

61.693

63.918

71.642

69.626

62.414

63.305

70.973

63.207

61.019

71.63

67.859

60.626

58.927

68.655

59.734

64.047

72.746

71.014

58.98

60.931

72.878

59.096

61.79

73.23

71.206

61.438

60.989

72.483

61.597

59.292

72.792

70.914

58.137

57.333

70.375

58.442

61.506

66.387

69.609

56.607

56.498

72.606

62.767

60.925

65.362

65.378

58.413

56.207

69.73

62.938

58.607

67.39

66.871

55.09

54.192

72.31

57.946

57.64

66.584

67.258

54.794

53.479

71.059

58.987

59.228

62.824

66.577

52.841

52.95

69.47

59.292

60.087

68.138

67.006

55.676

53.539

66.653

57.064

59.768

63.455

67.978

57.484

54.022

66.521

58.374

58.436

64.761

67.017

56.706

58.238

62.879

52.867

57.123

65.345

65.639

57.792

56.841

64.255

60.551

57.394

70.532

62.891

58.397

59.171

63.039

54.318

59.377

69.79

68.041

62.115

58.58

61.082

52.124

63.945

67.901

71.312

64.63

61.958

63.463

54.547

59.115

64.965

64.457

64.51

59.222

59.747

54.086

62.09

61.761

65.54

62.851

58.832

60.251

56.935

59.227

63.278

64.314

60.876

60.338

58.498

55.204

59.937

62.646

67.118

61.098

62.025

59.876

57.796

60.451

61.528

62.21

61.652

61.877

61.395

55.573

55.617

66.057

61.087

62.769

61.826

59.559

57.413

54.064

63.305

61.533

64.19

65.308

59.515

60.712

59.968

57.362

60.397

62.899

64.56

62.002

55.444

61.285

59.432

58.626

62.645

64.14

68.007

63.255

60.589

63.137

55.69

64.865

63.394

66.552

60.946

55.883

56.159

56.874

60.674

60.93

69.795

59.319

56.643

56.187

57.351

62.715

64.421

66.461

62.804

57.587

61.77

59.503

63.966

65.499

67.61

58.743

56.921

61.625

57.902

64.962

64.721

65.921

63.984

50.987

66.383

58.645

60.89

65.852

68.49

64.601

52.521

64.95

57.744

61.794

68.423

68.656

62.495

52.757

63.018

63.07

61.933

61.261

62.629

56.113

56.216

67.646

66.487

61.846

63.263

68.102

56.617

56.277

67.2

64.229

60.909

64.088

69.127

60.481

61.222

66.793

69.745

60.765

64.117

68.182

59.521

62.207

67.184

66.857

60.133

62.602

68.772

57.519

56.891

65.117

69.702

60.192

63.952



BAU1_15a

		0.45

		0.893

		1.307

		1.675

		1.985

		2.225

		2.386

		2.462

		2.45

		2.353

		2.177

		1.933

		1.632

		1.289

		0.919

		0.532

		0.141

		-0.246

		-0.622

		-0.979

		-1.309

		-1.605

		-1.857

		-2.059

		-2.202

		-2.283

		-2.297

		-2.243

		-2.121

		-1.934

		-1.684

		-1.376

		-1.017

		-0.616

		-0.185

		0.263

		0.714

		1.151

		1.56

		1.924

		2.229

		2.463

		2.615

		2.679

		2.654

		2.54

		2.345

		2.08

		1.757

		1.392

		0.997

		0.585

		0.166

		-0.251

		-0.658

		-1.046

		-1.408

		-1.734

		-2.016

		-2.244

		-2.412

		-2.514

		-2.547

		-2.509

		-2.4

		-2.221

		-1.976

		-1.669

		-1.308

		-0.902

		-0.464

		-0.008



117.894

143.006

165.535

184.674

199.717

209.56

212.505

206.576

190.29

163.592

128.492

89.062

50.651

18.547

-3.474

-14.146

-14.918

-9.256

-1.357

5.251

8.684

8.952

7.456

6.056

6.127

8.033

11.179

14.547

17.409

19.856

22.89

28.072

36.911

50.292

68.195

89.783

113.744

138.66

163.171

185.872

205.043

218.467

223.573

218.002

200.478

171.616

134.315

93.423

54.694

23.32

2.547

-7.121

-7.829

-3.436

1.913

5.15

5.08

2.374

-1.162

-3.648

-4.037

-2.471

0.012

2.227

3.665

4.958

7.785

14.237

25.969

43.503

65.997

91.556



		0.775

		1.191

		1.573

		1.908

		2.18

		2.378

		2.494

		2.523

		2.466

		2.327

		2.114

		1.839

		1.517

		1.162

		0.787

		0.403

		0.02

		-0.355

		-0.715

		-1.053

		-1.363

		-1.636

		-1.865

		-2.044

		-2.167

		-2.229

		-2.231

		-2.17

		-2.048

		-1.866

		-1.627

		-1.336

		-0.999

		-0.625

		-0.224

		0.19

		0.603

		0.997

		1.36

		1.675

		1.931

		2.117

		2.226

		2.254

		2.201

		2.071

		1.873

		1.617

		1.317

		0.986

		0.636

		0.277

		-0.081

		-0.431

		-0.768

		-1.085

		-1.375

		-1.63

		-1.844

		-2.009

		-2.12

		-2.173

		-2.165

		-2.097

		-1.969

		-1.781

		-1.535

		-1.236

		-0.889

		-0.503

		-0.087

		0.344



111.06

144.528

176.386

204.259

225.887

239.006

241.452

231.621

209.156

175.582

134.515

91.215

51.495

20.292

0.397

-8.199

-8.065

-3.284

2.001

4.917

4.562

1.885

-1.151

-2.681

-1.841

0.917

4.201

6.528

7.214

6.9

7.472

11.415

20.907

37.026

59.399

86.378

115.592

144.574

171.175

193.623

210.314

219.57

219.656

209.158

187.669

156.444

118.687

79.197

43.356

15.772

-0.971

-6.963

-4.763

1.609

8.092

11.879

12.112

9.752

6.756

4.965

5.204

6.979

8.861

9.349

7.787

4.924

2.844

4.33

11.927

27.098

49.802

78.582



		0.517

		0.974

		1.4

		1.779

		2.095

		2.338

		2.497

		2.568

		2.548

		2.441

		2.255

		2

		1.691

		1.341

		0.962

		0.568

		0.167

		-0.231

		-0.619

		-0.987

		-1.328

		-1.632

		-1.89

		-2.096

		-2.243

		-2.325

		-2.341

		-2.288

		-2.166

		-1.976

		-1.721

		-1.404

		-1.033

		-0.618

		-0.171

		0.291

		0.753

		1.197

		1.608

		1.969

		2.266

		2.488

		2.625

		2.672

		2.629

		2.499

		2.29

		2.013

		1.681

		1.309

		0.911

		0.496

		0.076

		-0.341

		-0.747

		-1.133

		-1.491

		-1.811

		-2.084

		-2.303

		-2.461

		-2.553

		-2.576

		-2.53

		-2.413

		-2.228

		-1.975

		-1.66

		-1.289

		-0.873

		-0.423

		0.046



112.398

142.144

169.96

194.379

213.787

226.159

229.194

220.914

200.557

169.346

130.737

89.899

52.526

23.338

4.836

-3.231

-3.482

0.231

4.255

6.296

5.889

4.067

2.449

2.238

3.569

5.514

6.685

6.128

4.042

1.988

2.458

8.008

20.338

39.7

64.881

93.689

123.682

152.76

179.358

202.212

219.914

230.594

232.038

222.304

200.641

168.293

128.763

87.292

49.628

20.497

2.327

-5.291

-5.188

-1.425

2.209

3.403

1.821

-1.262

-3.932

-4.737

-3.409

-0.915

1.152

1.519

0.044

-1.978

-2.164

2.12

12.817

30.522

54.368

82.431



		phi(habau1a)		cbod(habau1a)		phi(habau2a)		cbod(habau2a)		phi(habau3a)		cbod(habau3a)		phi(habau4a)		cbod(habau4a)		phi(habau5a)		cbod(habau5a)		phi(habau6a)		cbod(habau6a)		phi(habau7a)		cbod(habau7a)		phi(habau8a)		cbod(habau8a)		phi(habau9a)		cbod(habau9a)		phi(habau10a)		cbod(habau10a)		phI(habau11a)		cbod(habau11a)		phi(habau12a)cbod(habau12a)				phi(habau13a)		cbod(habau13a)		phi(habau14a)		cbod(habau14a)		phi(habau15a)		cbod(habau15a)		phi(habau16a)		cbod(habau16a)		phi(habau17a)		cbod(habau17a)		phi(habau18a)		cbod(habau18a)		Strecke[m]				In_Bau2.4								In_Bau2.29								In_Bau2.47

		11.35		53.20		23.98		62.31		13.65		62.36		16.87		60.09		19.21		58.79		22.86		62.88		26.50		55.16		25.50		64.49		27.60		0.00		32.55		0.00		34.92		60.60		40.36		0.00		25.57		63.37		23.54		66.24		23.11		71.92		15.67		56.95		16.00		71.22		12.79		113.94		0				Frequenz		cBod		Steig		b		Frequenz		cBod		Steig		b		Frequenz		cBod		Steig		b

		11.60		52.26		24.54		61.45		13.25		59.43		17.47		59.14		18.77		64.55		23.15		64.65		25.40		57.59		25.59		58.20		27.75		0.00		32.78		46.52		30.89		0.00		39.39		0.00		24.45		59.56		22.98		64.31		23.07		69.25		16.26		67.65		16.91		70.88		13.95		106.39		0.2				26.30		54.70		874.70		1.26		26.51		75.13		1201.31		0.89		26.53		59.75		955.35		1.25

		10.92		43.25		24.28		64.08		13.74		57.69		17.29		62.08		19.28		65.79		23.40		64.46		24.95		60.58		25.96		65.77		28.42		47.61		31.93		44.20		35.06		0.00		41.45		0.00		23.32		60.19		22.59		66.46		23.94		70.76		15.94		66.01		16.57		73.39		13.84		92.07		0.4				Weg		Fboden						Weg		Fboden						Weg		Fboden

		11.30		44.76		24.60		58.71		13.86		60.07		17.41		62.91		18.96		63.10		23.20		66.96		25.87		57.76		26.33		60.94		28.00		51.44		32.55		42.81		35.08		0.00		40.60		0.00		24.62		65.40		22.99		62.36		24.28		69.41		15.97		65.37		16.49		76.60		13.65		83.39		0.6				0.45		117.89		0.87		-1.02		0.78		111.06		1.00		-0.78		0.52		112.40		0.90		-0.90

		12.11		43.67		25.25		56.14		14.17		62.60		17.49		56.60		19.14		66.80		22.96		67.79		25.92		53.34		25.23		58.30		28.62		51.47		32.95		44.03		34.17		0.00		40.28		0.00		26.11		64.01		23.14		66.05		24.20		64.35		16.48		65.41		16.44		67.46		13.05		73.76		0.8				0.89		143.01		1.84		-0.45		1.19		144.53		2.02		-0.29		0.97		142.14		1.94		-0.33

		12.18		40.59		24.37		56.94		13.19		63.81		16.96		63.88		19.01		67.78		23.23		68.72		26.45		53.62		26.45		51.30		28.10		0.00		32.40		43.76		34.56		0.00		40.28		0.00		25.25		67.07		22.94		60.80		23.79		70.83		15.99		69.76		15.96		65.78		15.17		57.69		1				1.31		165.54		2.75		0.10		1.57		176.39		2.99		0.17		1.40		169.96		2.94		0.22

		11.68		53.98		24.76		56.03		13.56		60.76		17.37		62.06		19.33		66.62		22.94		66.07		26.96		53.15		26.16		59.35		27.71		0.00		32.07		0.00		33.56		0.00		40.49		0.00		25.67		62.07		26.31		58.80		24.42		63.45		15.86		70.94		16.04		71.85		17.68		58.82		1.2				1.68		184.67		3.57		0.62		1.91		204.26		3.87		0.60		1.78		194.38		3.84		0.73

		11.61		54.74		26.91		57.56		13.63		57.98		17.71		61.44		18.62		61.68		23.17		66.31		24.76		56.77		26.10		60.79		25.79		0.00		31.55		0.00		33.91		0.00		40.75		0.00		25.52		68.73		25.06		62.62		24.26		68.67		16.29		63.29		16.04		71.48		15.24		61.71		1.4				1.99		199.72		4.28		1.08		2.18		225.89		4.59		0.97		2.10		213.79		4.60		1.18

		11.67		55.61		23.83		54.70		13.83		58.84		17.05		57.51		19.43		55.50		23.03		64.32		25.92		58.02		27.09		61.30		26.01		0.00		29.91		0.00		33.56		0.00		39.25		0.00		24.51		69.37		22.12		61.68		24.24		71.24		15.68		64.51		16.05		75.66		15.16		56.55		1.6				2.23		209.56		4.83		1.48		2.38		239.01		5.11		1.29		2.34		226.16		5.19		1.57

		11.64		52.67		23.97		58.61		13.72		57.67		17.37		58.60		19.15		59.56		23.19		60.11		25.65		57.21		27.26		62.73		29.07		0.00		31.06		0.00		32.96		0.00		38.55		0.00		20.94		67.83		22.22		61.27		24.79		69.17		15.57		66.76		16.21		71.53		16.86		58.73		1.8				2.39		212.51		5.20		1.80		2.49		241.45		5.39		1.53		2.50		229.19		5.54		1.88

		11.13		52.49		23.68		61.74		13.72		57.57		17.28		57.04		19.80		62.42		23.59		64.34		26.78		56.21		27.41		61.36		28.93		0.00		31.37		0.00		33.47		0.00		40.39		0.00		20.88		66.40		22.84		70.46		22.61		64.65		15.67		67.89		15.98		72.34		17.65		63.31		2				2.46		206.58		5.34		2.04		2.52		231.62		5.39		1.69		2.57		220.91		5.63		2.09

		11.74		50.28		26.69		59.21		13.78		59.83		17.24		58.41		19.62		70.51		23.59		64.68		26.04		57.45		27.21		62.47		28.67		50.22		31.05		0.00		32.01		0.00		40.55		0.00		22.06		65.29		26.76		61.81		22.37		64.86		15.89		68.25		16.05		73.56		12.30		60.27		2.2				2.45		190.29		5.22		2.17		2.47		209.16		5.11		1.77		2.55		200.56		5.42		2.21

		11.09		58.41		26.86		57.63		13.59		57.27		17.36		61.09		19.36		63.82		22.82		65.08		26.21		57.68		26.77		58.56		27.61		0.00		31.80		0.00		34.46		0.00		40.82		0.00		26.19		66.80		25.85		62.79		22.51		69.94		16.05		66.96		15.92		75.93		13.33		51.86		2.4				2.35		163.59		4.83		2.21		2.33		175.58		4.57		1.76		2.44		169.35		4.94		2.23

		11.76		54.05		25.28		55.19		13.34		58.09		17.31		58.79		19.52		65.25		22.99		65.70		26.50		58.61		27.56		58.00		28.94		0.00		31.47		0.00		36.70		45.53		39.84		0.00		25.07		67.83		24.95		66.76		22.01		70.80		15.76		67.58		16.10		73.00		15.25		52.92		2.6				2.18		128.49		4.21		2.15		2.11		134.52		3.81		1.66		2.26		130.74		4.24		2.15

		11.69		54.28		23.99		58.73		13.74		60.98		17.55		61.61		19.56		66.32		23.04		60.45		26.15		54.58		27.53		59.07		29.05		0.00		31.51		0.00		34.90		0.00		39.61		0.00		24.19		73.36		24.00		61.83		21.78		63.43		15.88		66.31		16.32		69.08		17.88		61.13		2.8				1.93		89.06		3.42		2.00		1.84		91.22		2.94		1.49		2.00		89.90		3.41		1.97

		12.01		47.82		24.69		60.10		13.40		57.19		17.47		57.45		19.47		62.98		23.39		63.52		26.31		55.26		27.97		56.64		28.10		0.00		31.33		0.00		34.67		0.00		40.23		0.00		24.56		71.73		23.87		61.22		22.13		62.65		15.84		67.67		16.06		67.63		16.14		61.77		3				1.63		50.65		2.55		1.74		1.52		51.50		2.05		1.23		1.69		52.53		2.54		1.70

		11.30		52.12		28.27		61.87		13.31		61.33		17.39		62.20		18.88		69.20		23.17		64.76		26.33		57.34		27.68		59.12		27.30		0.00		29.43		0.00		33.49		0.00		40.80		0.00		23.83		66.86		23.36		59.24		23.81		56.88		16.35		63.75		16.41		74.10		16.79		65.83		3.2				1.29		18.55		1.70		1.41		1.16		20.29		1.23		0.90		1.34		23.34		1.72		1.35

		11.86		51.48		25.01		66.11		13.84		59.59		17.92		62.03		19.38		61.21		23.64		62.48		26.64		59.15		27.52		59.96		28.55		0.00		31.13		0.00		35.95		0.00		40.11		0.00		24.00		67.91		23.83		58.70		25.22		60.76		16.10		61.99		16.52		66.87		17.44		64.95		3.4				0.92		-3.47		0.94		1.00		0.79		0.40		0.52		0.52		0.96		4.84		1.00		0.92

		11.76		42.27		24.21		65.90		13.59		59.06		17.10		61.80		19.19		60.50		22.92		62.48		26.85		58.56		26.81		59.63		27.79		0.00		32.50		0.00		35.07		0.00		40.20		0.00		23.89		66.84		23.77		62.13		22.60		69.43		15.93		62.95		16.13		73.01		17.38		63.64		3.6				0.53		-14.15		0.29		0.52		0.40		-8.20		-0.05		0.08		0.57		-3.23		0.38		0.43

		11.90		46.11		26.51		60.36		13.81		53.93		17.42		61.95		19.36		67.13		23.28		64.51		27.12		55.32		27.05		58.06		28.71		51.94		30.13		0.00		33.60		0.00		39.79		0.00		24.27		64.22		26.75		57.95		24.19		64.50		15.84		63.36		15.85		66.70		17.21		60.13		3.8				0.14		-14.92		-0.24		-0.00		0.02		-8.07		-0.52		-0.39		0.17		-3.48		-0.16		-0.11

		11.65		21.97		21.55		69.37		13.22		51.53		17.15		62.16		19.49		61.10		22.92		64.67		26.65		54.17		27.08		58.57		29.03		49.84		32.89		0.00		35.15		0.00		39.99		0.00		24.91		62.87		26.02		58.64		23.68		59.43		15.81		67.28		16.22		66.04		17.62		66.19		4				-0.25		-9.26		-0.71		-0.56		-0.36		-3.28		-0.93		-0.88		-0.23		0.23		-0.67		-0.67

		11.38		22.37		23.67		59.41		13.34		51.61		17.03		60.20		19.56		61.25		22.50		66.36		27.52		54.50		27.41		56.73		28.64		49.59		32.27		0.00		33.30		0.00		40.29		0.00		24.87		62.20		25.01		58.79		28.19		54.56		15.83		64.83		16.56		72.14		17.42		60.38		4.2				-0.62		-1.36		-1.15		-1.13		-0.72		2.00		-1.34		-1.37		-0.62		4.26		-1.18		-1.25

		12.00		21.22		26.44		59.08		13.60		52.92		16.67		60.06		19.42		62.88		23.02		61.19		27.58		54.28		27.43		56.43		28.98		50.70		31.17		0.00		33.48		0.00		40.24		0.00		24.44		66.06		23.67		58.09		26.06		62.98		15.89		65.78		16.67		73.84		17.07		56.82		4.4				-0.98		5.25		-1.62		-1.70		-1.05		4.92		-1.78		-1.86		-0.99		6.30		-1.72		-1.82

		11.03		33.07		26.72		56.79		13.56		52.76		16.92		56.51		19.13		59.95		22.41		63.24		28.53		56.53		26.81		54.63		28.15		54.00		32.24		0.00		34.20		0.00		40.54		0.00		24.64		66.62		22.33		59.08		23.61		60.23		15.91		68.82		16.37		76.15		17.62		60.79		4.6				-1.31		8.68		-2.11		-2.25		-1.36		4.56		-2.25		-2.32		-1.33		5.89		-2.27		-2.37

		11.34		36.80		26.36		59.56		13.60		53.40		16.61		56.81		19.32		67.00		23.00		69.73		27.85		55.68		26.43		54.69		29.48		0.00		31.84		0.00		35.40		0.00		40.36		0.00		24.29		64.12		23.12		59.74		22.27		63.67		16.24		71.57		16.61		75.53		17.54		61.57		4.8				-1.61		8.95		-2.63		-2.77		-1.64		1.89		-2.72		-2.75		-1.63		4.07		-2.81		-2.88

		11.66		38.33		26.13		58.97		13.31		54.44		17.52		55.35		19.57		61.28		23.25		60.63		27.57		57.76		27.95		56.23		27.98		47.68		32.20		0.00		33.96		0.00		40.18		0.00		24.51		64.34		23.56		62.46		23.25		63.69		15.90		70.60		16.49		75.45		17.38		71.64		5				-1.86		7.46		-3.11		-3.23		-1.87		-1.15		-3.14		-3.12		-1.89		2.45		-3.29		-3.33

		11.91		36.37		26.04		61.57		14.06		56.28		17.29		54.59		19.29		58.60		23.12		60.71		27.51		54.65		27.48		57.46		27.97		49.63		32.72		0.00		34.09		0.00		39.78		0.00		24.20		67.54		27.16		63.31		24.98		59.77		16.22		68.11		16.65		73.57		17.69		64.15		5.2				-2.06		6.06		-3.53		-3.63		-2.04		-2.68		-3.48		-3.44		-2.10		2.24		-3.68		-3.72

		11.83		35.15		26.26		61.42		13.99		53.91		17.30		55.64		18.71		60.09		23.07		60.27		26.96		57.37		27.22		57.18		28.92		43.73		31.98		0.00		35.22		0.00		38.14		0.00		24.79		62.98		25.97		66.95		26.56		62.00		15.83		66.13		16.19		74.19		18.09		63.56		5.4				-2.20		6.13		-3.85		-3.95		-2.17		-1.84		-3.71		-3.68		-2.24		3.57		-3.97		-4.03

		11.36		42.90		26.12		61.71		13.80		53.07		17.10		56.69		18.99		59.80		23.15		58.28		27.40		53.41		28.08		56.08		28.70		45.69		32.35		0.00		35.11		0.00		38.78		0.00		24.03		63.24		22.53		62.77		26.46		65.28		15.85		63.17		16.23		75.53		17.80		66.90		5.6				-2.28		8.03		-4.06		-4.18		-2.23		0.92		-3.82		-3.84		-2.33		5.51		-4.15		-4.24

		12.14		38.42		26.20		64.10		13.08		54.03		17.36		53.81		19.20		58.03		23.31		62.15		27.14		55.23		28.51		59.08		27.34		48.84		31.08		0.00		33.78		0.00		38.07		0.00		24.45		64.16		21.10		59.96		25.79		66.19		15.77		65.65		16.03		68.05		17.93		72.00		5.8				-2.30		11.18		-4.14		-4.32		-2.23		4.20		-3.85		-3.92		-2.34		6.69		-4.25		-4.36

		11.68		32.22		26.41		66.77		13.43		57.37		17.35		52.92		19.34		61.89		23.01		64.21		26.62		54.48		28.32		58.69		26.73		40.25		32.05		0.00		34.23		0.00		37.80		0.00		23.92		65.30		22.44		61.12		25.01		65.57		16.14		59.56		16.00		65.96		17.95		67.94		6				-2.24		14.55		-4.13		-4.36		-2.17		6.53		-3.80		-3.91		-2.29		6.13		-4.28		-4.38

		10.83		49.14		23.70		63.46		13.18		57.37		16.70		56.98		19.05		62.11		23.14		62.59		27.15		58.29		28.29		59.90		28.84		39.58		31.02		0.00		34.27		0.00		39.97		0.00		22.25		66.47		25.58		64.63		24.55		67.34		15.92		58.24		16.07		68.18		17.65		64.60		6.2				-2.12		17.41		-4.02		-4.30		-2.05		7.21		-3.70		-3.81		-2.17		4.04		-4.24		-4.30

		11.46		59.96		22.78		67.67		13.36		56.82		17.44		60.24		19.74		65.25		23.49		63.56		27.93		57.22		27.93		62.48		28.53		40.76		30.58		0.00		35.33		0.00		39.45		0.00		20.28		70.48		25.14		59.28		23.80		66.11		15.73		60.59		15.93		61.22		18.12		69.85		6.4				-1.93		19.86		-3.83		-4.14		-1.87		6.90		-3.52		-3.63		-1.98		1.99		-4.09		-4.12

		11.37		55.42		25.34		64.63		13.79		57.28		17.27		55.63		19.71		61.45		22.98		62.25		27.67		57.23		27.81		59.49		27.86		38.12		32.31		35.98		34.95		0.00		38.88		0.00		19.60		66.19		23.60		69.89		24.20		67.92		16.65		61.15		16.30		68.69		17.32		68.27		6.6				-1.68		22.89		-3.53		-3.89		-1.63		7.47		-3.26		-3.38		-1.72		2.46		-3.81		-3.85

		11.87		58.99		25.57		67.94		13.65		48.62		17.21		61.22		19.42		58.97		22.80		61.96		27.73		53.34		27.18		59.61		27.90		39.93		32.77		36.17		36.01		0.00		39.44		0.00		18.82		58.19		23.59		62.81		23.63		69.26		16.32		60.10		16.26		61.95		17.35		69.59		6.8				-1.38		28.07		-3.11		-3.56		-1.34		11.42		-2.87		-3.05		-1.40		8.01		-3.37		-3.50

		11.40		52.91		25.23		67.46		13.86		50.36		17.26		62.88		19.49		61.40		22.88		62.08		27.82		58.58		27.69		57.93		28.79		38.98		30.99		0.00		33.89		0.00		39.60		0.00		22.12		63.50		23.29		58.29		24.20		72.50		15.44		59.24		16.63		62.84		17.56		67.93		7				-1.02		36.91		-2.55		-3.14		-1.00		20.91		-2.33		-2.67		-1.03		20.34		-2.74		-3.07

		11.72		49.49		25.88		67.14		14.24		49.82		17.35		62.04		18.91		61.33		23.38		62.30		27.70		58.51		27.38		56.97		28.82		40.51		29.05		26.88		33.35		0.00		39.54		0.00		21.05		63.87		23.73		56.61		24.55		72.88		15.60		61.75		16.22		64.04		17.65		72.57		7.2				-0.62		50.29		-1.87		-2.67		-0.63		37.03		-1.64		-2.23		-0.62		39.70		-1.94		-2.58

		11.80		50.25		23.11		66.24		13.82		46.19		16.96		61.14		19.16		60.59		22.95		62.18		28.08		60.66		27.21		61.20		28.29		40.20		31.14		0.00		34.21		0.00		39.27		0.00		20.52		64.84		26.36		63.44		23.86		72.37		15.75		58.23		15.93		63.31		17.22		73.34		7.4				-0.19		68.20		-1.06		-2.15		-0.22		59.40		-0.81		-1.76		-0.17		64.88		-1.01		-2.04

		12.02		52.04		23.05		67.00		14.25		47.58		16.64		61.14		19.33		62.43		22.75		60.66		27.73		57.72		28.12		60.48		28.96		42.15		31.30		0.00		34.60		0.00		38.50		0.00		21.38		63.02		25.38		55.29		24.11		71.54		15.47		56.96		16.24		63.01		17.18		68.36		7.6				0.26		89.78		-0.15		-1.59		0.19		86.38		0.11		-1.27		0.29		93.69		0.02		-1.48

		11.37		55.28		22.90		68.37		14.08		49.48		16.48		59.87		18.97		61.25		23.25		62.18		27.68		58.01		27.88		60.58		27.48		42.43		31.17		0.00		35.45		0.00		39.85		0.00		21.86		58.00		23.67		53.99		23.95		74.86		15.36		61.17		16.36		60.60		17.88		68.52		7.8				0.71		113.74		0.80		-1.02		0.60		115.59		1.07		-0.78		0.75		123.68		1.08		-0.90

		11.85		55.83		23.53		67.68		14.14		47.00		17.13		64.80		19.60		62.56		23.37		62.08		27.59		58.84		27.15		57.33		28.12		43.10		30.75		0.00		35.43		0.00		39.04		0.00		21.64		61.90		24.49		51.76		24.29		72.10		15.64		60.64		16.03		64.64		17.17		70.58		8				1.15		138.66		1.77		-0.45		1.00		144.57		2.02		-0.29		1.20		152.76		2.11		-0.33

		11.47		51.80		22.78		67.23		13.71		50.50		17.03		60.97		19.19		61.66		22.68		59.07		27.86		57.37		27.01		58.57		29.18		0.00		30.99		0.00		34.75		0.00		39.50		0.00		26.43		61.36		24.84		52.98		23.84		67.32		15.87		61.92		16.01		67.84		17.09		68.99		8.2				1.56		163.17		2.71		0.10		1.36		171.18		2.91		0.17		1.61		179.36		3.09		0.22

		11.86		56.19		23.16		69.62		13.66		54.04		16.91		61.77		19.34		59.50		22.95		60.21		28.03		58.97		26.53		57.67		28.97		43.60		31.39		50.38		33.78		0.00		40.50		0.00		22.22		63.13		25.12		55.68		24.13		66.53		15.61		61.81		16.19		61.97		17.56		66.67		8.4				1.92		185.87		3.59		0.62		1.68		193.62		3.70		0.60		1.97		202.21		3.96		0.73

		11.70		59.67		22.69		67.63		14.01		52.16		16.81		59.64		19.21		58.40		22.49		59.88		28.31		62.95		27.36		62.14		28.35		45.69		30.13		0.00		33.09		0.00		37.39		0.00		20.84		62.87		26.30		52.45		24.63		66.00		15.62		64.21		16.00		68.49		17.40		69.65		8.6				2.23		205.04		4.36		1.08		1.93		210.31		4.34		0.97		2.27		219.91		4.70		1.18

		11.59		51.78		22.71		65.51		13.44		54.83		16.77		61.23		19.01		66.01		22.78		60.80		27.90		58.48		27.78		58.74		28.89		42.21		31.07		0.00		34.17		0.00		39.67		0.00		20.60		61.58		26.00		54.24		21.60		68.66		15.51		61.27		16.07		67.15		17.61		68.61		8.8				2.46		218.47		4.97		1.48		2.12		219.57		4.80		1.29		2.49		230.59		5.26		1.57

		11.28		55.47		23.14		63.58		13.80		55.38		16.71		59.84		19.21		65.71		22.43		62.00		27.51		55.86		26.56		61.34		27.79		44.13		31.64		0.00		33.36		0.00		40.04		0.00		25.15		64.03		26.24		56.55		20.29		67.72		16.05		63.58		15.68		65.42		16.84		66.63		9				2.62		223.57		5.38		1.80		2.23		219.66		5.04		1.53		2.63		232.04		5.59		1.88

		11.26		56.60		22.88		63.99		14.14		53.84		16.79		65.61		18.50		62.40		22.40		59.23		27.63		59.07		26.53		62.96		27.84		46.97		31.44		0.00		33.79		0.00		38.78		0.00		27.73		62.75		26.11		58.35		22.75		70.52		16.48		61.81		16.19		66.89		17.61		66.10		9.2				2.68		218.00		5.52		2.04		2.25		209.16		5.03		1.69		2.67		222.30		5.65		2.09

		11.44		56.62		23.58		65.47		13.48		55.52		16.81		61.88		18.87		60.28		22.85		58.76		27.65		59.11		26.91		60.11		28.15		59.81		31.11		41.44		33.47		0.00		38.03		0.00		22.22		62.87		26.45		58.83		21.98		73.41		15.86		61.25		16.20		67.48		17.59		66.33		9.4				2.65		200.48		5.38		2.17		2.20		187.67		4.77		1.77		2.63		200.64		5.42		2.21

		11.73		56.37		23.54		64.75		13.74		55.20		16.94		57.22		18.63		63.22		22.53		61.18		27.84		59.40		27.78		60.55		28.32		0.00		30.54		0.00		34.59		0.00		40.15		0.00		24.15		65.59		25.75		58.39		22.04		72.42		15.40		63.72		16.28		66.12		17.80		72.11		9.6				2.54		171.62		4.96		2.21		2.07		156.44		4.26		1.76		2.50		168.29		4.92		2.23

		11.79		55.53		23.21		67.26		13.01		60.92		17.17		62.27		18.83		60.57		22.32		62.29		27.24		60.18		26.74		59.07		28.85		42.54		31.32		0.00		34.16		0.00		40.23		0.00		22.57		70.15		26.06		62.50		22.83		74.67		15.41		62.05		16.63		65.64		17.40		72.14		9.8				2.35		134.32		4.30		2.15		1.87		118.69		3.56		1.66		2.29		128.76		4.21		2.15

		11.58		48.09		24.74		61.68		13.01		64.28		17.07		59.37		19.16		66.07		22.90		61.34		26.74		58.19		27.00		57.76		27.82		58.59		31.68		0.00		32.96		0.00		39.45		0.00		22.20		65.87		25.65		64.15		22.47		68.43		15.29		63.01		15.84		68.22		17.93		73.15		10				2.08		93.42		3.49		2.00		1.62		79.20		2.75		1.49		2.01		87.29		3.37		1.97

		11.49		48.68		25.44		65.65		13.11		57.32		17.06		57.70		18.79		62.00		23.05		65.79		27.13		59.02		27.54		58.17		26.93		61.45		31.08		42.55		30.95		0.00		40.87		0.00		22.44		66.43		23.42		64.08		23.57		75.69		15.76		65.63		16.26		69.59		17.79		71.41		10.2				1.76		54.69		2.62		1.74		1.32		43.36		1.92		1.23		1.68		49.63		2.50		1.70

		11.67		49.38		22.19		70.01		13.72		58.96		17.63		59.65		18.64		63.68		23.19		63.67		27.56		57.93		28.05		59.65		28.97		44.12		31.39		35.25		34.86		0.00		40.49		0.00		25.37		67.72		22.13		67.27		25.03		74.76		15.85		63.99		16.39		71.72		17.54		62.94		10.4				1.39		23.32		1.78		1.41		0.99		15.77		1.16		0.90		1.31		20.50		1.68		1.35

		11.58		53.71		20.60		65.30		13.26		58.52		17.47		59.11		18.93		63.85		23.25		66.26		27.78		56.85		27.58		56.78		28.16		59.46		30.62		0.00		33.50		0.00		40.11		0.00		23.74		71.13		20.83		66.25		25.21		75.61		15.43		70.56		16.40		66.73		17.96		67.87		10.6				1.00		2.55		1.04		1.00		0.64		-0.97		0.50		0.52		0.91		2.33		0.96		0.92

		12.06		49.74		21.08		65.26		13.60		56.95		17.16		62.10		18.93		68.91		23.05		60.76		27.40		56.58		27.06		60.11		27.84		62.22		31.22		0.00		34.88		0.00		39.51		0.00		23.64		71.63		21.32		62.30		23.30		75.45		15.67		64.74		15.86		65.01		17.41		64.10		10.8				0.59		-7.12		0.41		0.52		0.28		-6.96		-0.03		0.08		0.50		-5.29		0.34		0.43

		11.59		50.72		21.10		66.01		12.91		58.28		17.09		64.18		19.37		66.00		22.77		63.31		27.53		57.01		26.95		59.20		26.81		0.00		32.55		0.00		35.04		0.00		40.68		0.00		23.70		70.43		20.86		61.10		19.67		73.27		15.94		66.56		15.93		69.91		17.86		61.76		11				0.17		-7.83		-0.13		-0.00		-0.08		-4.76		-0.46		-0.39		0.08		-5.19		-0.19		-0.11

		11.51		57.78		20.94		69.91		13.24		57.54		16.86		64.86		19.03		67.33		22.91		66.47		26.77		57.52		27.09		58.49		28.45		0.00		31.40		0.00		35.50		0.00		39.32		0.00		23.89		65.77		21.56		58.04		17.04		71.82		15.47		62.52		15.70		73.81		17.75		61.99		11.2				-0.25		-3.44		-0.62		-0.56		-0.43		1.61		-0.85		-0.88		-0.34		-1.43		-0.69		-0.67

		10.64		56.15		24.96		63.52		13.06		54.10		16.85		67.04		18.93		66.17		22.79		62.02		26.70		58.02		27.12		59.58		28.11		42.73		31.23		46.86		35.41		0.00		38.72		0.00		22.00		65.84		20.80		56.13		17.63		64.10		15.05		68.24		15.74		77.36		17.85		62.65		11.4				-0.66		1.91		-1.10		-1.13		-0.77		8.09		-1.24		-1.37		-0.75		2.21		-1.21		-1.25

		12.01		54.35		19.61		72.13		13.24		59.54		17.01		63.88		18.75		67.57		23.09		65.19		27.06		59.21		26.52		57.94		27.07		0.00		31.62		42.52		35.32		0.00		38.80		0.00		22.65		62.39		21.83		56.88		21.52		70.47		15.74		68.46		15.54		80.56		17.64		61.95		11.6				-1.05		5.15		-1.62		-1.70		-1.09		11.88		-1.67		-1.86		-1.13		3.40		-1.77		-1.82

		11.48		56.79		20.80		70.18		13.47		58.67		17.09		65.87		18.63		66.85		22.95		63.92		27.09		58.64		26.28		60.66		28.13		0.00		30.53		42.22		33.64		0.00		37.86		0.00		24.46		70.55		25.48		60.18		23.76		67.41		15.45		60.75		16.01		72.51		18.03		64.69		11.8				-1.41		5.08		-2.17		-2.25		-1.38		12.11		-2.13		-2.32		-1.49		1.82		-2.34		-2.37

		11.36		57.50		21.62		72.43		13.45		58.36		16.80		70.02		18.89		67.39		23.22		61.18		27.45		58.66		25.93		62.45		27.21		0.00		31.91		36.94		34.67		0.00		39.86		0.00		24.14		59.57		23.86		61.15		19.68		71.19		15.69		60.79		16.14		74.00		17.21		61.33		12				-1.73		2.37		-2.73		-2.77		-1.63		9.75		-2.59		-2.75		-1.81		-1.26		-2.90		-2.88

		11.62		55.87		21.45		64.88		13.17		58.02		17.02		69.57		18.74		65.02		22.11		63.25		26.53		61.59		26.46		62.59		27.76		0.00		33.04		34.76		34.34		38.94		37.20		0.00		24.16		63.56		24.01		65.48		21.43		68.96		15.51		62.14		15.82		72.49		17.53		64.65		12.2				-2.02		-1.16		-3.25		-3.23		-1.84		6.76		-3.02		-3.12		-2.08		-3.93		-3.40		-3.33

		11.40		58.10		21.04		67.39		12.73		59.80		17.15		69.84		19.21		65.51		22.98		61.94		26.51		60.46		26.66		62.17		27.92		0.00		32.15		33.79		34.74		0.00		39.24		0.00		24.47		61.81		24.15		59.46		21.84		68.90		16.51		60.71		15.94		78.29		17.36		62.32		12.4				-2.24		-3.65		-3.69		-3.63		-2.01		4.97		-3.36		-3.44		-2.30		-4.74		-3.80		-3.72

		10.96		61.92		26.12		70.37		13.42		55.06		16.89		72.18		19.06		65.86		23.25		58.45		26.54		58.67		26.15		62.33		26.33		0.00		31.51		35.32		33.36		38.20		37.68		0.00		24.09		59.04		24.55		62.08		21.84		68.54		15.79		64.72		15.77		75.07		16.95		63.33		12.6				-2.41		-4.04		-4.02		-3.95		-2.12		5.20		-3.59		-3.68		-2.46		-3.41		-4.08		-4.03

		10.94		58.88		24.09		72.16		13.62		63.62		16.80		71.97		19.06		62.93		23.11		60.63		26.50		57.72		25.94		64.30		27.81		0.00		32.24		35.87		35.00		41.50		37.63		0.00		24.34		61.29		24.22		70.70		21.63		68.53		15.87		65.16		15.87		68.25		17.57		65.34		12.8				-2.51		-2.47		-4.22		-4.18		-2.17		6.98		-3.73		-3.84		-2.55		-0.92		-4.26		-4.24

		11.44		54.04		21.91		68.54		13.76		66.04		16.74		64.97		18.85		66.24		22.90		63.78		26.30		60.81		25.91		64.49		27.74		0.00		32.41		34.95		34.45		0.00		38.23		0.00		24.46		62.11		24.70		69.71		22.95		70.68		15.97		66.35		15.40		71.81		17.24		65.48		13				-2.55		0.01		-4.32		-4.32		-2.17		8.86		-3.77		-3.92		-2.58		1.15		-4.34		-4.36

		11.17		57.85		17.88		71.15		13.01		61.22		17.01		64.31		19.43		68.88		22.81		67.37		26.73		60.23		26.28		61.70		28.46		49.47		33.02		33.17		35.11		0.00		37.61		0.00		24.54		62.11		25.03		66.44		24.38		69.17		15.87		62.54		16.18		73.66		17.57		69.06		13.2				-2.51		2.23		-4.33		-4.36		-2.10		9.35		-3.76		-3.91		-2.53		1.52		-4.36		-4.38

		11.29		57.62		18.63		69.10		13.85		60.97		17.27		66.59		18.91		68.46		23.14		66.39		26.69		59.54		25.18		67.14		26.57		0.00		31.44		33.71		35.26		0.00		37.94		0.00		24.44		63.37		25.17		61.64		22.27		62.92		15.44		65.95		15.85		69.16		17.63		63.19		13.4				-2.40		3.67		-4.24		-4.30		-1.97		7.79		-3.69		-3.81		-2.41		0.04		-4.30		-4.30

		11.38		59.12		18.63		73.22		14.06		64.48		17.48		67.91		18.73		65.76		22.69		62.50		26.49		60.55		25.75		64.80		27.83		64.13		32.02		36.84		33.91		0.00		38.52		0.00		24.22		65.06		25.08		61.61		21.25		69.01		16.29		69.88		15.82		72.29		17.80		66.31		13.6				-2.22		4.96		-4.07		-4.14		-1.78		4.92		-3.56		-3.63		-2.23		-1.98		-4.15		-4.12

		11.36		63.73		21.90		71.93		13.41		66.34		16.60		59.08		18.78		67.30		22.31		63.57		26.74		60.63		27.86		60.68		28.50		61.69		31.31		30.44		32.92		0.00		38.62		0.00		23.55		66.26		24.97		60.77		21.80		69.80		15.83		68.66		15.96		69.10		17.65		67.03		13.8				-1.98		7.79		-3.77		-3.89		-1.54		2.84		-3.33		-3.38		-1.98		-2.16		-3.89		-3.85

		11.51		63.34		23.99		69.50		14.12		66.71		17.44		63.08		19.10		70.12		22.88		69.89		27.17		61.28		27.75		60.73		28.77		44.99		32.84		34.40		35.02		0.00		39.16		0.00		23.98		66.85		24.95		58.82		22.04		69.96		15.32		71.84		16.03		73.67		17.60		64.85		14				-1.67		14.24		-3.33		-3.56		-1.24		4.33		-2.98		-3.05		-1.66		2.12		-3.46		-3.50

		11.46		57.91		22.78		69.86		13.85		67.71		17.01		61.89		18.68		65.90		22.66		66.53		26.80		61.34		27.21		59.17		27.47		60.70		31.76		34.26		32.42		0.00		39.58		0.00		24.34		67.32		28.38		56.37		21.81		65.62		15.44		67.97		16.18		71.13		17.47		68.83		14.2				-1.31		25.97		-2.73		-3.14		-0.89		11.93		-2.48		-2.67		-1.29		12.82		-2.86		-3.07

		11.62		60.68		23.16		66.62		14.06		65.01		16.77		60.59		19.10		73.05		23.32		65.03		26.91		61.82		27.09		59.17		28.34		58.39		32.14		32.08		31.67		0.00		37.53		0.00		23.55		66.37		25.83		56.12		21.47		66.72		15.84		70.92		15.98		73.74		17.22		65.66		14.4				-0.90		43.50		-1.97		-2.67		-0.50		27.10		-1.80		-2.23		-0.87		30.52		-2.09		-2.58

		10.58		60.72		21.37		71.41		13.21		60.65		17.27		59.30		18.54		71.38		22.89		69.45		27.61		60.93		27.75		61.37		28.44		57.89		31.15		32.23		32.60		0.00		38.90		0.00		19.10		65.57		24.65		64.78		21.85		63.50		15.47		70.37		16.42		78.38		17.18		66.64		14.6				-0.46		66.00		-1.09		-2.15		-0.09		49.80		-0.97		-1.76		-0.42		54.37		-1.17		-2.04

		10.58		57.11		22.28		69.52		13.62		63.73		17.00		63.12		19.03		73.86		22.73		70.41		27.40		59.31		27.18		61.38		29.65		55.40		31.81		32.46		33.39		0.00		39.45		0.00		19.17		62.74		25.76		56.78		23.86		61.57		15.85		69.98		16.46		71.12		17.16		64.59		14.8				-0.01		91.56		-0.13		-1.59		0.34		78.58		-0.02		-1.27		0.05		82.43		-0.16		-1.48

		10.52		63.10		22.07		66.12		13.77		60.57		17.13		65.21		18.93		74.08		23.09		68.14		26.79		59.54		27.60		61.17		28.49		56.75		32.45		32.19		33.28		0.00		40.19		0.00		20.12		63.74		25.44		53.59		25.76		62.63		15.96		70.98		16.50		76.64		17.29		64.62		15

		10.95		60.00		21.78		65.94		13.40		60.09		17.09		67.30		19.50		70.18		23.20		66.83		27.32		64.14		27.88		61.39		29.48		57.78		32.07		32.68		34.26		0.00		39.48		0.00		20.97		60.72		24.92		55.01		21.22		60.32		16.06		67.58		16.40		79.62		17.43		67.43		15.2

		10.71		58.49		21.74		72.54		13.43		61.69		17.06		63.92		19.29		71.64		22.85		69.63		27.34		62.41		27.33		63.31		28.47		0.00		32.66		33.06		31.57		0.00		38.12		0.00		22.36		67.90		25.31		56.78		21.54		54.89		15.70		73.15		16.39		74.73		17.20		71.65		15.4

		10.87		61.04		21.70		70.97		13.77		63.21		17.08		61.02		19.03		71.63		22.96		67.86		26.91		60.63		26.38		58.93		28.95		41.33		32.77		30.73		33.27		0.00		39.11		0.00		21.08		67.41		25.23		54.54		25.06		52.02		15.88		64.05		16.00		75.45		17.05		66.50		15.6

		11.22		60.86		21.86		68.66		13.79		59.73		16.96		64.05		19.52		72.75		23.12		71.01		26.54		58.98		27.15		60.93		27.68		58.29		33.07		31.57		32.26		0.00		39.27		0.00		24.05		64.58		28.87		52.29		26.85		52.55		16.03		62.06		16.24		78.88		17.45		69.87		15.8

		10.87		60.90		21.52		72.88		13.60		59.10		17.37		61.79		19.01		73.23		22.55		71.21		26.66		61.44		27.18		60.99		28.26		57.00		32.45		29.11		35.85		0.00		39.03		0.00		23.53		67.54		28.31		59.75		25.23		54.70		16.01		70.89		16.02		78.58		17.19		73.37		16

		10.85		59.64		21.32		72.48		13.33		61.60		17.11		59.29		19.17		72.79		23.44		70.91		27.15		58.14		26.42		57.33		28.43		40.89		33.11		30.59		33.49		0.00		37.41		0.00		23.10		62.95		26.88		62.19		25.27		55.27		15.66		63.81		15.96		75.63		16.43		75.87		16.2

		11.81		59.43		22.10		70.38		13.55		58.44		17.08		61.51		19.01		66.39		22.91		69.61		26.47		56.61		26.98		56.50		28.61		51.61		33.23		29.02		34.63		0.00		39.81		0.00		22.90		60.30		23.76		68.67		24.03		54.56		15.34		62.96		15.93		76.94		16.80		68.24		16.4

		11.78		57.80		21.47		72.61		13.83		62.77		17.05		60.93		18.95		65.36		23.09		65.38		26.77		58.41		27.62		56.21		28.67		50.94		33.92		28.61		34.80		0.00		39.48		0.00		23.81		57.62		26.04		69.64		24.13		59.39		15.78		64.15		16.37		77.18		17.45		64.88		16.6

		12.12		58.17		21.68		69.73		14.00		62.94		17.31		58.61		18.97		67.39		23.36		66.87		27.21		55.09		27.85		54.19		28.09		55.29		32.38		31.99		34.44		0.00		39.16		0.00		25.12		61.86		24.47		65.37		24.47		60.25		15.78		65.88		15.93		77.72		17.14		66.27		16.8

		12.38		56.48		21.60		72.31		13.32		57.95		17.14		57.64		19.16		66.58		23.33		67.26		27.19		54.79		26.87		53.48		28.97		48.92		31.49		28.69		34.77		0.00		39.66		0.00		23.90		60.91		22.85		69.85		26.44		63.96		15.95		60.33		16.45		74.12		17.24		65.05		17

		11.34		54.08		21.24		71.06		13.48		58.99		17.31		59.23		19.48		62.82		22.81		66.58		27.53		52.84		26.33		52.95		29.21		47.40		31.99		31.34		36.75		59.74		39.75		0.00		24.76		59.21		25.60		68.37		25.89		62.06		15.97		59.16		15.89		79.93		17.37		66.39		17.2

		11.91		49.08		22.32		69.47		13.56		59.29		17.49		60.09		19.55		68.14		23.00		67.01		27.89		55.68		28.12		53.54		29.90		46.97		32.45		31.28		36.27		56.17		39.49		0.00		25.27		53.86		26.39		71.81		24.45		67.56		15.68		56.46		16.01		76.94		17.39		65.29		17.4

		11.20		47.07		21.82		66.65		13.49		57.06		17.14		59.77		19.47		63.46		23.27		67.98		28.12		57.48		28.02		54.02		29.94		47.52		31.75		31.86		35.59		46.15		39.77		0.00		24.97		56.41		24.89		68.93		24.68		71.11		15.41		60.50		16.18		72.95		17.10		65.97		17.6

		11.79		54.66		22.39		66.52		13.42		58.37		17.41		58.44		19.35		64.76		22.44		67.02		28.04		56.71		28.09		58.24		30.22		48.37		31.30		32.90		36.85		34.69		39.19		0.00		25.44		58.17		23.66		71.14		25.87		66.89		15.98		62.41		16.38		68.65		16.96		65.94		17.8

		12.00		54.95		22.08		62.88		14.23		52.87		17.59		57.12		19.08		65.35		22.56		65.64		27.84		57.79		27.91		56.84		30.11		50.93		31.79		31.31		36.38		31.63		39.30		0.00		25.33		61.71		21.59		74.37		23.69		67.24		15.83		58.13		16.62		67.75		17.24		65.57		18

		12.40		51.49		25.01		64.26		13.79		60.55		17.55		57.39		18.63		70.53		22.80		62.89		27.85		58.40		27.98		59.17		28.68		51.77		31.31		31.11		37.47		26.36		41.07		0.00		25.67		56.69		20.62		74.30		22.70		65.81		15.86		55.51		16.70		71.06		17.62		73.91		18.2

		12.44		37.72		25.13		63.04		13.52		54.32		17.13		59.38		18.83		69.79		22.62		68.04		27.82		62.12		28.08		58.58		29.50		54.82		32.82		35.10						41.66		0.00		25.79		55.69		24.56		75.03		23.91		65.66		15.37		58.76		16.27		72.10		17.50		72.78		18.4

		12.26		40.41		24.97		61.08		13.29		52.12		17.36		63.95		19.30		67.90		22.53		71.31		27.87		64.63		28.07		61.96		28.19		60.58		32.36		33.37						38.50		0.00		25.31		56.46		22.45		73.56		21.11		72.58		15.80		63.61		16.33		68.59		17.27		74.33		18.6

		12.88		38.45		23.56		63.46		13.72		54.55		17.54		59.12		19.47		64.97		22.79		64.46		28.04		64.51		28.13		59.22		29.44		0.00		30.10		38.84						41.49		0.00		25.20		51.76		23.31		68.67		22.23		71.70		16.16		58.21		16.22		68.30		17.49		74.71		18.8

		12.56		32.16		24.01		59.75		13.48		54.09		17.85		62.09		19.51		61.76		22.97		65.54		27.69		62.85		27.62		58.83		27.72		0.00		31.07		0.00										25.68		49.90		23.44		70.07		22.05		71.53		15.89		56.55		15.93		67.29		17.49		73.16		19

		12.61		33.17		24.27		60.25		12.86		56.94		17.06		59.23		19.14		63.28		23.66		64.31		27.24		60.88		27.86		60.34		27.66		0.00		30.94		41.56										25.19		50.38		22.97		74.36		21.70		70.00		16.37		57.85		16.75		67.75		17.80		69.13		19.2

		12.02		33.65		24.25		58.50		12.98		55.20		17.52		59.94		19.35		62.65		22.58		67.12		27.01		61.10		27.33		62.03		27.77		48.81		30.96		41.23										26.64		47.24		22.77		69.00		22.18		70.41		16.47		57.78		16.33		60.89		17.54		64.77		19.4

		12.71		29.35		26.54		59.88		13.57		57.80		17.85		60.45		19.11		61.53		22.50		62.21		26.59		61.65		26.66		61.88		27.84		0.00		30.82		0.00										28.70		48.49		22.54		75.11		21.52		67.08		15.98		53.02		16.57		66.09		17.76		71.80		19.6

		12.90		43.43		26.22		61.40		13.52		55.57		17.16		55.62		18.91		66.06		23.45		61.09		26.55		62.77		27.25		61.83		26.89		0.00		30.93		42.98										27.28		50.87		22.29		74.54		21.59		69.25		16.11		52.94		17.03		64.40		17.59		73.93		19.8

		12.39		53.01		23.60		59.56		13.57		57.41		17.24		54.06		19.42		63.31		22.65		61.53		26.38		64.19		26.58		65.31		27.82		54.81		30.64		44.44										28.07		49.67		22.68		77.47		21.13		70.45		15.63		51.88		16.67		67.96		17.39		64.96		20

		12.27		55.55		23.36		59.52		14.01		60.71		17.26		59.97		18.93		57.36		22.42		60.40		26.17		62.90		26.43		64.56		26.41		46.02		31.16		45.56										28.25		49.62		22.75		77.69		21.57		70.68		16.20		52.07		16.89		66.01		17.72		65.62		20.2

		12.05		54.38		23.30		62.00		13.26		55.44		17.10		61.29		18.85		59.43		22.90		58.63		26.27		62.65		26.44		64.14		27.03		45.34		31.64		39.73										28.55		50.51		23.35		76.90		21.24		72.75		16.13		55.28		16.21		64.47		17.75		58.83		20.4

		11.88		57.54		25.99		68.01		13.67		63.26		17.06		60.59		19.18		63.14		23.32		55.69		26.11		64.87		25.70		63.39		27.99		44.46		31.29		43.06										29.16		53.01		22.59		76.60		21.31		73.63		15.73		53.75		16.30		62.22		18.05		62.49		20.6

		12.04		54.93		24.73		66.55		13.66		60.95		17.57		55.88		19.25		56.16		22.72		56.87		26.39		60.67		26.49		60.93		28.23		67.42		31.58		60.16										29.08		52.11		22.96		76.57		21.58		77.23		15.65		58.73		16.74		64.11		17.76		55.72		20.8

		11.95		53.92		21.07		69.80		13.43		59.32		17.26		56.64		18.89		56.19		23.31		57.35		27.09		62.72		26.85		64.42		28.12		43.99		31.25		59.85										29.84		53.39		22.69		71.57		21.36		77.23		15.93		61.54		16.63		64.68		17.52		56.14		21

		12.43		49.59		21.72		66.46		13.53		62.80		16.77		57.59		19.06		61.77		23.27		59.50		26.67		63.97		26.86		65.50		28.00		46.71														30.48		55.53		22.62		70.15		21.85		77.73		15.75		60.48		16.22		63.01		17.36		58.50		21.2

		12.35		52.06		24.92		67.61		13.62		58.74		17.62		56.92		19.12		61.63		23.37		57.90		27.06		64.96		26.94		64.72		28.39		45.36														31.06		47.92		22.71		71.04		21.93		80.46		16.14		62.10		15.96		60.48		17.52		52.65		21.4

		12.47		50.34		27.64		65.92		13.51		63.98		17.69		50.99		19.39		66.38		23.61		58.65		27.29		60.89		27.18		65.85		29.11		66.08														31.00		54.14		22.74		66.36		21.68		73.48		15.94		61.90		16.25		57.02		17.52		52.23		21.6

		12.09		48.77		21.32		68.49		13.59		64.60		16.70		52.52		19.35		64.95		22.97		57.74		27.06		61.79		26.77		68.42		27.39		0.00														30.12		54.62		23.24		67.77		21.63		71.93		15.88		68.53		16.32		53.19		18.05		49.23		21.8

		12.32		46.31		22.51		68.66		13.56		62.50		17.74		52.76		19.08		63.02		22.79		63.07		26.72		61.93		27.41		61.26		27.20		44.62														30.88		54.23		23.07		67.06		22.97		75.15		15.68		66.63		16.21		59.12		18.45		48.19		22

		11.94		50.78		22.47		62.63		14.01		56.11		17.69		56.22		19.27		67.65		22.89		66.49		26.26		61.85		27.21		63.26		27.60		47.78														30.43		54.55		23.07		63.55		22.48		70.57		15.50		67.60		16.41		59.47		18.71		45.76		22.2

		12.30		41.56		22.45		68.10		13.36		56.62		17.58		56.28		19.23		67.20		23.20		64.23		27.14		60.91		26.73		64.09		28.64		64.28														30.53		52.58		23.06		63.54		22.67		74.45		15.86		66.12		16.13		55.89		18.58		40.08		22.4

		12.61		35.35		22.63		69.13		13.59		60.48		17.58		61.22		19.40		66.79		22.67		69.75		27.32		60.77		26.87		64.12		28.79		61.59														28.81		42.11		22.65		63.06		23.00		69.76		15.13		68.54		16.40		56.76		18.18		44.37		22.6

		12.21		55.46		22.68		68.18		13.47		59.52		17.32		62.21		18.78		67.18		22.39		66.86		27.74		60.13		27.64		62.60		28.64		64.20														26.36		40.48		23.18		62.33		23.77		64.96		15.45		73.88		16.55		57.97		18.16		42.19		22.8

		12.51		50.71		22.80		68.77		13.19		57.52		17.79		56.89		18.89		65.12		23.22		69.70		27.54		60.19		27.34		63.95		28.76		65.26														21.48		51.56		23.08		63.55		24.38		67.53		15.42		67.16		16.04		58.78		18.37		50.62		23
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Fahrstrecke [m]

Vibrationsmodul E,;, [MN/m?] Gber einer Fahrstrecke,
aufgenommen auf der NBS Koln-Rhein/Main, PFA 52,
EU Wehll, Boden: gieRig, sandig
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		0.2		0.2		0.2		0.2		0.2		0.2

		0.4		0.4		0.4		0.4		0.4		0.4

		0.6		0.6		0.6		0.6		0.6		0.6

		0.8		0.8		0.8		0.8		0.8		0.8

		1		1		1		1		1		1

		1.2		1.2		1.2		1.2		1.2		1.2

		1.4		1.4		1.4		1.4		1.4		1.4

		1.6		1.6		1.6		1.6		1.6		1.6

		1.8		1.8		1.8		1.8		1.8		1.8

		2		2		2		2		2		2

		2.2		2.2		2.2		2.2		2.2		2.2

		2.4		2.4		2.4		2.4		2.4		2.4

		2.6		2.6		2.6		2.6		2.6		2.6

		2.8		2.8		2.8		2.8		2.8		2.8

		3		3		3		3		3		3

		3.2		3.2		3.2		3.2		3.2		3.2

		3.4		3.4		3.4		3.4		3.4		3.4

		3.6		3.6		3.6		3.6		3.6		3.6

		3.8		3.8		3.8		3.8		3.8		3.8

		4		4		4		4		4		4

		4.2		4.2		4.2		4.2		4.2		4.2

		4.4		4.4		4.4		4.4		4.4		4.4

		4.6		4.6		4.6		4.6		4.6		4.6

		4.8		4.8		4.8		4.8		4.8		4.8

		5		5		5		5		5		5

		5.2		5.2		5.2		5.2		5.2		5.2

		5.4		5.4		5.4		5.4		5.4		5.4

		5.6		5.6		5.6		5.6		5.6		5.6

		5.8		5.8		5.8		5.8		5.8		5.8

		6		6		6		6		6		6

		6.2		6.2		6.2		6.2		6.2		6.2

		6.4		6.4		6.4		6.4		6.4		6.4

		6.6		6.6		6.6		6.6		6.6		6.6

		6.8		6.8		6.8		6.8		6.8		6.8

		7		7		7		7		7		7

		7.2		7.2		7.2		7.2		7.2		7.2

		7.4		7.4		7.4		7.4		7.4		7.4

		7.6		7.6		7.6		7.6		7.6		7.6

		7.8		7.8		7.8		7.8		7.8		7.8

		8		8		8		8		8		8

		8.2		8.2		8.2		8.2		8.2		8.2

		8.4		8.4		8.4		8.4		8.4		8.4

		8.6		8.6		8.6		8.6		8.6		8.6

		8.8		8.8		8.8		8.8		8.8		8.8

		9		9		9		9		9		9

		9.2		9.2		9.2		9.2		9.2		9.2

		9.4		9.4		9.4		9.4		9.4		9.4

		9.6		9.6		9.6		9.6		9.6		9.6

		9.8		9.8		9.8		9.8		9.8		9.8

		10		10		10		10		10		10

		10.2		10.2		10.2		10.2		10.2		10.2

		10.4		10.4		10.4		10.4		10.4		10.4

		10.6		10.6		10.6		10.6		10.6		10.6

		10.8		10.8		10.8		10.8		10.8		10.8

		11		11		11		11		11		11

		11.2		11.2		11.2		11.2		11.2		11.2

		11.4		11.4		11.4		11.4		11.4		11.4

		11.6		11.6		11.6		11.6		11.6		11.6

		11.8		11.8		11.8		11.8		11.8		11.8

		12		12		12		12		12		12

		12.2		12.2		12.2		12.2		12.2		12.2

		12.4		12.4		12.4		12.4		12.4		12.4

		12.6		12.6		12.6		12.6		12.6		12.6

		12.8		12.8		12.8		12.8		12.8		12.8

		13		13		13		13		13		13

		13.2		13.2		13.2		13.2		13.2		13.2

		13.4		13.4		13.4		13.4		13.4		13.4

		13.6		13.6		13.6		13.6		13.6		13.6

		13.8		13.8		13.8		13.8		13.8		13.8

		14		14		14		14		14		14

		14.2		14.2		14.2		14.2		14.2		14.2

		14.4		14.4		14.4		14.4		14.4		14.4

		14.6		14.6		14.6		14.6		14.6		14.6

		14.8		14.8		14.8		14.8		14.8		14.8

		15		15		15		15		15		15

		15.2		15.2		15.2		15.2		15.2		15.2

		15.4		15.4		15.4		15.4		15.4		15.4

		15.6		15.6		15.6		15.6		15.6		15.6

		15.8		15.8		15.8		15.8		15.8		15.8

		16		16		16		16		16		16

		16.2		16.2		16.2		16.2		16.2		16.2

		16.4		16.4		16.4		16.4		16.4		16.4

		16.6		16.6		16.6		16.6		16.6		16.6

		16.8		16.8		16.8		16.8		16.8		16.8

		17		17		17		17		17		17

		17.2		17.2		17.2		17.2		17.2		17.2

		17.4		17.4		17.4		17.4		17.4		17.4

		17.6		17.6		17.6		17.6		17.6		17.6

		17.8		17.8		17.8		17.8		17.8		17.8

		18		18		18		18		18		18

		18.2		18.2		18.2		18.2		18.2		18.2

		18.4		18.4		18.4		18.4		18.4		18.4

		18.6		18.6		18.6		18.6		18.6		18.6

		18.8		18.8		18.8		18.8		18.8		18.8

		19		19		19		19		19		19

		19.2		19.2		19.2		19.2		19.2		19.2

		19.4		19.4		19.4		19.4		19.4		19.4

		19.6		19.6		19.6		19.6		19.6		19.6

		19.8		19.8		19.8		19.8		19.8		19.8

		20		20		20		20		20		20

		20.2		20.2		20.2		20.2		20.2		20.2

		20.4		20.4		20.4		20.4		20.4		20.4

		20.6		20.6		20.6		20.6		20.6		20.6

		20.8		20.8		20.8		20.8		20.8		20.8

		21		21		21		21		21		21

		21.2		21.2		21.2		21.2		21.2		21.2

		21.4		21.4		21.4		21.4		21.4		21.4

		21.6		21.6		21.6		21.6		21.6		21.6

		21.8		21.8		21.8		21.8		21.8		21.8

		22		22		22		22		22		22

		22.2		22.2		22.2		22.2		22.2		22.2

		22.4		22.4		22.4		22.4		22.4		22.4

		22.6		22.6		22.6		22.6		22.6		22.6

		22.8		22.8		22.8		22.8		22.8		22.8

		23		23		23		23		23		23

		23.2		23.2		23.2		23.2		23.2		23.2

		23.4		23.4		23.4		23.4		23.4		23.4

		23.6		23.6		23.6		23.6		23.6		23.6

		23.8		23.8		23.8		23.8		23.8		23.8

		24		24		24		24		24		24

		24.2		24.2		24.2		24.2		24.2		24.2

		24.4		24.4		24.4		24.4		24.4		24.4

		24.6		24.6		24.6		24.6		24.6		24.6

		24.8		24.8		24.8		24.8		24.8		24.8

		25		25		25		25		25		25

		25.2		25.2		25.2		25.2		25.2		25.2

		25.4		25.4		25.4		25.4		25.4		25.4

		25.6		25.6		25.6		25.6		25.6		25.6

		25.8		25.8		25.8		25.8		25.8		25.8

		26		26		26		26		26		26

		26.2		26.2		26.2		26.2		26.2		26.2

		26.4		26.4		26.4		26.4		26.4		26.4

		26.6		26.6		26.6		26.6		26.6		26.6

		26.8		26.8		26.8		26.8		26.8		26.8

		27		27		27		27		27		27

		27.2		27.2		27.2		27.2		27.2		27.2

		27.4		27.4		27.4		27.4		27.4		27.4

		27.6		27.6		27.6		27.6		27.6		27.6

		27.8		27.8		27.8		27.8		27.8		27.8

		28		28		28		28		28		28

		28.2		28.2		28.2		28.2		28.2		28.2

		28.4		28.4		28.4		28.4		28.4		28.4

		28.6		28.6		28.6		28.6		28.6		28.6

		28.8		28.8		28.8		28.8		28.8		28.8

		29		29		29		29		29		29

		29.2		29.2		29.2		29.2		29.2		29.2

		29.4		29.4		29.4		29.4		29.4		29.4

		29.6		29.6		29.6		29.6		29.6		29.6

		29.8		29.8		29.8		29.8		29.8		29.8

		30		30		30		30		30		30

		30.2		30.2		30.2		30.2		30.2		30.2

		30.4		30.4		30.4		30.4		30.4		30.4

		30.6		30.6		30.6		30.6		30.6		30.6

		30.8		30.8		30.8		30.8		30.8		30.8

		31		31		31		31		31		31

		31.2		31.2		31.2		31.2		31.2		31.2

		31.4		31.4		31.4		31.4		31.4		31.4

		31.6		31.6		31.6		31.6		31.6		31.6

		31.8		31.8		31.8		31.8		31.8		31.8

		32		32		32		32		32		32

		32.2		32.2		32.2		32.2		32.2		32.2

		32.4		32.4		32.4		32.4		32.4		32.4

		32.6		32.6		32.6		32.6		32.6		32.6

		32.8		32.8		32.8		32.8		32.8		32.8

		33		33		33		33		33		33

		33.2		33.2		33.2		33.2		33.2		33.2

		33.4		33.4		33.4		33.4		33.4		33.4

		33.6		33.6		33.6		33.6		33.6		33.6

		33.8		33.8		33.8		33.8		33.8		33.8

		34		34		34		34		34		34

		34.2		34.2		34.2		34.2		34.2		34.2

		34.4		34.4		34.4		34.4		34.4		34.4

		34.6		34.6		34.6		34.6		34.6		34.6

		34.8		34.8		34.8		34.8		34.8		34.8

		35		35		35		35		35		35

		35.2		35.2		35.2		35.2		35.2		35.2



HABau30 (20°)

HABau32 (25°)

HABau34 (30°)

HABau35 (35°)

HABau25 (geregelt 0..90°)

HABau38 (geregelt 0..90°)

Fahrstrecke [m]

EVib [MN/m²]

Dynamischer Steifigkeitsmodul Evib     
aufgenommen auf NBS Köln-Rhein/Main,PFA 52,EÜ WehII, Boden: gießig,sandig,     Weichstelle entdeckt

74.28844

84.8144

79.68414

77.86872

78.65398

91.23552

79.4582

75.18746

75.60932

89.033

83.1949

90.93216

82.91366

79.90376

70.87564

96.58224

77.87978

81.88508

84.59636

73.00074

79.73312

91.86278

78.36958

78.368

81.38422

77.03132

88.2035

83.38292

67.95264

86.44812

81.5122

77.82132

84.42256

75.7768

65.71378

83.54408

78.57024

72.94228

71.06208

74.023

60.48082

83.30076

74.81774

76.31716

76.19076

81.57856

80.70166

77.06134

78.79144

77.88294

73.70858

80.35248

88.70436

84.1271

85.79716

69.98136

75.71044

73.549

94.13798

84.76858

89.98416

73.94716

68.81532

82.01938

80.12338

87.0264

83.76054

75.76732

72.50304

80.91496

79.70784

78.58604

86.24114

80.91338

54.72804

84.6643

83.64204

76.25238

96.05136

82.86152

76.27924

85.55542

95.46992

73.96928

83.8822

96.9962

77.8545

76.3614

92.52954

77.95404

83.00056

88.53372

72.7511

67.071

92.9119

75.01682

77.15772

86.04364

77.96036

81.61016

82.38752

84.06706

86.40862

79.16906

68.8485

79.1738

78.44226

92.81868

78.65556

92.42842

74.4733

76.59682

73.53636

82.68614

76.80854

85.18886

73.6438

73.11766

79.8532

97.22688

78.96366

83.12538

70.20256

68.45508

92.49636

78.55128

78.81672

78.447

73.14294

70.72712

95.96762

76.80064

87.49724

87.59994

75.6346

71.95004

86.23798

71.58348

79.24332

82.26902

75.86528

67.46916

84.6485

70.4759

77.64594

85.25364

78.25898

68.45666

83.70366

75.77048

71.20112

79.27176

83.6689

71.02732

92.37944

69.61006

68.65416

72.49198

77.68702

76.5352

73.64538

69.3857

85.873

73.9361

83.07008

76.05488

72.47934

70.84878

88.07868

89.94466

81.40792

85.58386

72.37506

60.7984

99.04862

86.59506

74.0388

73.78758

66.66652

70.28314

81.25624

94.3655

76.28556

68.12012

74.2995

67.71406

89.2542

83.3213

79.92272

69.22928

84.22664

66.75184

77.8387

92.31308

71.89632

68.59728

80.75064

63.68822

81.73498

81.52168

73.92978

67.95264

73.34518

66.8814

77.81026

85.45272

76.75956

68.77424

72.48724

57.86908

71.70514

77.70598

74.6787

72.32292

64.69784

63.832

68.66206

76.5194

73.93926

73.49528

66.32682

58.56902

66.88772

75.0737

69.40466

66.6049

63.9505

57.26868

64.38658

71.46972

73.06552

69.18504

91.65896

62.8366

72.60416

78.22896

79.59882

72.66894

76.82908

58.5627

68.63836

74.23156

81.4885

71.57242

68.66364

60.60248

72.27552

77.93824

76.9855

69.8518

67.04256

58.51372

70.51066

75.91584

78.1863

69.83758

73.71332

69.01124

67.0078

71.0842

75.65198

81.7887

72.88224

66.82926

63.04358

64.95696

68.83744

74.07356

71.57242

65.83386

59.06988

63.10836

66.55276

75.80682

66.00292

65.22872

60.68306

64.18276

67.4818

63.1131

64.15906

68.83586

59.34006

65.0644

66.11984

63.3975

71.03048

71.63562

56.2322

60.02262

64.35972

61.39406

70.3021

69.50578

54.47366

56.57032

60.59142

59.17732

77.9414

65.00436

58.95296

58.88502

62.8129

61.39406

77.00604

70.2389

62.39262

61.1934

64.42292

63.49704

69.75068

69.99558

71.40652

69.4726

61.2013

58.55638

65.85124

67.17212

70.86774

76.3535

62.22198

56.83892

64.6931

64.8985

70.3732

74.36428

60.37812

52.9695

71.19638

65.99818

66.23044

70.12356

59.91518

54.38992

58.9972

73.07658

66.50694

72.46196

55.52278

56.16268

54.61586

70.19308

71.3212

67.64296

56.40284

51.98832

58.20878

74.72768

68.52302

72.3087

55.15622

52.13526

64.81318

77.80394

66.11984

73.10186

61.62632

53.35976

61.62

72.7511

67.54974

66.27626

66.34104

60.37496

72.7195

71.1553

74.7735

69.83126

69.1013

63.92996

70.05404

70.77452

71.10158

74.50964

69.2909

58.40944

72.9802

70.77452

75.41656

77.78498

69.79808

55.96992

69.45522

68.30972

68.03164

73.26618

70.863

60.80946

73.10976

65.21608

77.94772

76.0059

70.19308

62.87452

68.60834

59.92782

75.3265

81.0303

68.10274

60.24856

66.97304

71.39388

76.6616

76.7722

67.75356

60.78734

68.95278

63.50494

78.052

82.52024

74.0941

48.69876

71.19796

65.58896

79.19592

82.54552

71.8189

64.92536

73.43524

72.01956

75.14322

78.44068

71.58506

63.74194

73.08132

68.414

75.36916

79.9401

78.26214

62.05134

73.83498

74.8604

65.14182

75.14322

74.20628

64.57144

86.031

79.81686

68.96858

77.63646

77.03606

67.24796

79.47242

81.50272

62.39736

69.14238

75.57772

65.82438

72.4272

74.19364

66.91774

66.39318

72.14438

67.11208

86.3233

79.7268

68.92908

69.13606

75.80524

68.15488

74.9078

83.08746

65.59686

67.66824

72.35452

70.77452

78.4549

89.4754

68.0348

69.21506

66.37422

65.6253

78.75984

75.50346

69.82178

71.52818

64.20804

56.30488

68.29234

66.51168

72.10804

75.5003

66.39476

57.8438

65.33616

68.08062

72.21864

80.28454

69.8123

62.9393

61.43356

72.6721

74.98522

81.28942

69.7965

63.80198

65.21766

72.4588

73.65802

76.59998

70.09196

61.98656

66.3126

74.2995

76.5115

80.20712

82.0652

64.15748

67.25586

78.32692

77.14192

87.2081

79.68098

64.54458

78.00618

69.55476

74.50016

85.8256

80.33984

63.46702

78.90994

68.47878

73.78916

73.9203

79.29072

65.43728

81.70654

69.10604

65.31404

75.89372

81.73024

65.17816

75.92058

65.72168

68.82164

77.42158

76.52888

67.46758

79.78526

65.15762

74.18416

77.85134

70.5707

77.84976

79.42028

62.18248

70.43956

80.16604

74.25684

71.51712

85.08932

66.202

74.13518

81.5201

74.16046

64.60778

76.11018

67.14842

76.4246

73.15716

73.32622

65.02648

71.72094

70.33844

71.61666

72.12384

71.25168

68.4851

79.6557

70.02402

63.9268

68.62414

72.4351

68.57358

79.6794

64.22384

66.54328

70.20098

68.72842

69.8834

79.84056

58.79496

68.1375

70.12988

64.20488

63.74668

70.2705

60.0321

67.51498

70.9499

69.96398

59.03196

81.7413

56.48658

72.6405

74.20628

69.52948

61.71796

76.07226

52.51446

67.89734

72.28658

70.84404

63.43384

72.76532

43.58272

65.1513

60.79366

61.02592

60.10004

64.25544

46.38248

58.7049

61.66266

59.61972

62.47478

71.5661

45.69518

60.42078

60.17904

54.93502

58.65592

74.60286

46.24344

59.2895

53.06588

49.059

56.96532

70.28314

45.10742

33.2116

50.28982

44.87042

52.12736

49.05584

45.03

36.1188

50.13972

42.80852

48.9958

51.25678

46.66846

43.76284

49.60884

44.04566

44.86568

53.11802

45.65884

37.90736

48.45544

45.33494

45.16588

41.02944

45.55772

40.70238

50.37672

46.29242

42.36138

36.1504

39.76544

44.0346

50.74012

43.41998

44.57496

42.06276

39.57742

37.06048

53.59518

43.4737

44.74876

45.57984

37.5092

32.90982

48.0873

32.52272

45.65568

39.01336

38.21704

28.43684

42.7785

30.7784

40.81456

47.23568

31.0391

33.84518

37.7778

20.0581

40.5428

43.59852

33.0378

28.8587

34.97172

20.5558

40.32634

42.28396

25.1694

26.7968

30.44028

15.10954

36.27838

39.25984

24.22772

23.7553

27.2945

23.45194

21.92092

35.81544

25.24524

23.58624

20.72012

17.1588

18.565

36.88668

14.56444

20.05968

19.32182

13.32098

18.31694

17.87928

18.66138

20.34566

20.1134

17.33892

18.93946

17.14616

18.94894

30.58722

22.21638

18.72932

18.20792

12.72216

22.29696

20.73908

18.27428

23.25286

16.274

17.57434

15.32758

21.21308

21.25416

16.43358

16.82858

17.44004

20.59214

25.99258

17.29626

18.52076

17.58698

16.35142

14.33534

24.12976

21.45482

17.45584

14.70822

17.62174

12.63842

28.17772

23.33502

24.11712

20.78016

12.19602

17.99462

23.69052

18.11628

22.21322

18.13682

7.62034

6.03244

28.1714

22.70618

25.7777

18.81622

14.43962

18.17

21.6302

20.84494

23.35556

23.19756

20.40886

12.10122

29.8383

27.19022

26.41286

21.48958

13.37786

16.02436

22.65878

23.38084

26.91688

21.7329

17.86348

18.28692

24.44734

21.26522

33.42016

22.25114

16.71008

16.827

24.52634

26.37178

35.23242

24.46472

20.84968

24.01916

24.45682

24.48684

38.9628

23.37926

18.39436

21.39162

21.13092

28.6454

45.19116

22.71566

30.11322

19.23334

31.73272

30.35654

45.21328

28.31676

29.8383

28.67226

25.78718

32.28098

44.02196

34.63676

29.50018

29.44488

25.36058

35.8265

43.31412

41.48606

30.7231

31.00908

23.69842

33.28112

46.89282

41.36914

33.44702

31.24292

30.25068

40.37848

48.70034

40.11778

33.55446

35.12498

33.28744

47.2815

63.62028

39.79704

37.62454

31.31876

30.81948

43.95718

57.72056

42.17652

39.0181

36.2057

31.96498

48.664

54.07866

44.12308

42.21602

39.90132

29.48438

45.58616

55.49276

44.72822

45.83422

40.6534

36.2215

46.01592

57.5515

48.87256

49.1064

41.68988

37.11736

46.41882

60.277

59.93414

48.94524

41.35176

40.16676

48.33378

60.82684

56.0821

58.0255

44.42486

43.80076

55.69816

54.57636

53.41664

56.88632

46.88492

47.84714

64.50666

57.92754

55.15622

59.91992

44.89728

54.80388

59.05724

53.2776

57.3777

58.54058

50.72274

55.58756

55.67604

54.8813

57.68264

63.8557

50.14446

56.21166

56.90844

53.9333

61.38458

60.55508

57.24498

57.28764

55.54174

53.2302

57.92596

56.93688

62.7655

54.73752

58.99246

54.44522

57.40456

56.3112

66.00924

56.29856

59.09042

50.4889

52.19846

50.323

55.17834

57.78692

55.5133

56.42812

49.63728

56.68724

51.59174

55.66498

54.40256

56.72516

50.8286

53.8622

54.14818

59.92782

55.83404

56.81522

53.27128

51.508

55.75504

56.3033

55.07722

52.5903

51.54434

58.8392

57.3935

60.30386

53.62678

52.23638

45.64462

53.67734

61.4541

54.76438

53.8701

55.47064

52.6772

56.29382

62.43054

52.60768

55.55596

54.90026

53.03902

58.3494

62.12086

56.2322

60.55508

54.56214

59.65606

60.34652

67.32064

51.53012

59.64026

56.62404

62.0703

49.12694

56.25274

59.66712

67.36804

53.54304

58.13452

54.44838

67.43914

55.34266

55.85932

55.6397

62.05608

56.97164

58.13294

68.73632

55.79138

56.13266

66.90826

51.7055

62.30572

68.79794

63.73088

63.6503

65.56526

64.26334

68.94014

55.31422

71.26906

65.25242



		0		0.564

		6		1.063

				1.53

				1.947

				2.298

				2.57

				2.751

				2.835

				2.821

				2.713

				2.517

				2.247

				1.916

				1.537

				1.124

				0.687

				0.238

				-0.214

				-0.66

				-1.088

				-1.489

				-1.851

				-2.162

				-2.416

				-2.603

				-2.719

				-2.761

				-2.726

				-2.612

				-2.421

				-2.152

				-1.812

				-1.407

				-0.949

				-0.452

				0.067

				0.589

				1.095

				1.569

				1.994

				2.353

				2.634

				2.826

				2.921

				2.918

				2.819

				2.63

				2.363

				2.031

				1.65

				1.232

				0.791

				0.337

				-0.12

				-0.57

				-1.004

				-1.41

				-1.779

				-2.099

				-2.361

				-2.557

				-2.681

				-2.729

				-2.698

				-2.588

				-2.399

				-2.134

				-1.798

				-1.399

				-0.949

				-0.46

				0.05



Indikatordiagramm1

91.68364

122.01

411.15997408

151.159

178.54

202.789

222.04

233.758

235.144

224.032

199.977

165.003

123.593

81.777

45.554

19.213

4.187

-1.115

-0.416

1.993

2.862

0.989

-2.737

-6.21

-7.423

-5.612

-1.691

2.206

3.837

2.095

-2.226

-6.502

-7.169

-1.044

13.486

35.935

64.015

94.582

124.752

152.654

177.506

199.034

216.62

228.673

232.668

225.921

206.828

175.997

136.723

94.478

55.521

25.12

6.057

-2.011

-2.087

1.494

4.718

5.204

2.687

-1.418

-5.075

-6.784

-6.277

-4.5

-2.924

-2.6

-3.407

-3.884

-1.709

5.427

18.941

38.882

64.025

92.41



		0		0.354

		6		0.859

				1.335

				1.765

				2.133

				2.426

				2.634

				2.749

				2.767

				2.69

				2.525

				2.282

				1.972

				1.612

				1.214

				0.791

				0.355

				-0.083

				-0.513

				-0.925

				-1.309

				-1.653

				-1.95

				-2.188

				-2.362

				-2.465

				-2.493

				-2.443

				-2.314

				-2.108

				-1.827

				-1.479

				-1.073

				-0.622

				-0.139

				0.359

				0.855

				1.332

				1.774

				2.164

				2.489

				2.735

				2.893

				2.956

				2.922

				2.794

				2.578

				2.286

				1.932

				1.528

				1.089

				0.628

				0.155

				-0.319

				-0.783

				-1.227

				-1.641

				-2.014

				-2.336

				-2.599

				-2.794

				-2.917

				-2.963

				-2.931

				-2.82

				-2.629

				-2.361

				-2.023

				-1.621

				-1.168

				-0.677

				-0.164



Indikatordiagramm1

90.12014

106.959

366.39771956

131.469

154.733

176.278

195.016

208.914

215.237

211.365

195.869

169.407

134.985

97.417

62.108

33.596

14.385

4.497

1.856

3.316

5.87

7.571

7.841

7.156

6.354

5.963

5.89

5.599

4.634

3.18

2.329

3.876

9.705

21.055

37.998

59.396

83.342

107.87

131.57

153.811

174.447

193.167

208.859

219.369

221.882

213.852

194.142

163.871

126.551

87.372

51.845

24.274

6.642

-1.692

-3.39

-1.928

-0.276

0.01

-1.051

-2.395

-2.826

-1.835

0.066

1.634

1.638

-0.34

-3.439

-5.649

-4.476

2.145

15.104

33.857

56.745

81.698



		0		0.077

		6		0.753

				1.407

				2.02

				2.572

				3.047

				3.429

				3.705

				3.868

				3.911

				3.834

				3.64

				3.336

				2.933

				2.444

				1.883

				1.266

				0.613

				-0.059

				-0.73

				-1.38

				-1.99

				-2.54

				-3.014

				-3.396

				-3.675

				-3.842

				-3.892

				-3.824

				-3.641

				-3.347

				-2.953

				-2.47

				-1.912

				-1.295

				-0.639

				0.036

				0.712

				1.366

				1.98

				2.534

				3.01

				3.394

				3.673

				3.838

				3.883

				3.808

				3.615

				3.313

				2.911

				2.422

				1.862

				1.247

				0.596

				-0.073

				-0.741

				-1.387

				-1.993

				-2.539

				-3.009

				-3.388

				-3.664

				-3.828

				-3.875

				-3.804

				-3.618

				-3.321

				-2.924

				-2.438

				-1.877

				-1.258

				-0.6



Indikatordiagramm1

33.02112

37.31

55.92839628

39.914

42.436

45.057

47.787

50.317

51.998

51.982

49.512

44.248

36.505

27.269

17.969

10.064

4.591

1.852

1.347

2.007

2.604

2.213

0.526

-2.087

-4.772

-6.549

-6.685

-4.936

-1.567

2.809

7.503

11.991

16.037

19.661

23.012

26.219

29.312

32.242

34.972

37.565

40.196

43.051

46.149

49.188

51.493

52.153

50.305

45.487

37.899

28.462

18.616

9.92

3.578

0.088

-0.872

-0.268

0.68

0.952

0.068

-1.799

-3.962

-5.536

-5.79

-4.388

-1.453

2.561

7.085

11.653

16.015

20.119

24.014

27.733

31.237

34.442



		0		0.357

		6		1.033

				1.683

				2.285

				2.819

				3.266

				3.611

				3.841

				3.948

				3.93

				3.79

				3.534

				3.174

				2.723

				2.197

				1.611

				0.983

				0.329

				-0.335

				-0.989

				-1.617

				-2.2

				-2.72

				-3.162

				-3.511

				-3.756

				-3.89

				-3.908

				-3.807

				-3.592

				-3.268

				-2.843

				-2.331

				-1.747

				-1.107

				-0.433

				0.257

				0.94

				1.595

				2.2

				2.736

				3.184

				3.53

				3.761

				3.871

				3.856

				3.721

				3.47

				3.116

				2.672

				2.152

				1.573

				0.951

				0.305

				-0.349

				-0.992

				-1.606

				-2.175

				-2.68

				-3.106

				-3.44

				-3.672

				-3.793

				-3.8

				-3.691

				-3.47

				-3.142

				-2.717

				-2.207

				-1.627

				-0.993

				-0.326



Indikatordiagramm1

111.9466

119.469

229.82036596

131.46

144.236

157.402

169.67

178.941

182.75

178.971

166.565

146.083

119.721

90.879

63.313

40.195

23.355

12.967

7.763

5.648

4.492

2.798

0.049

-3.354

-6.445

-8.174

-7.79

-5.018

0.011

6.969

15.544

25.562

36.958

49.662

63.483

78.077

93.014

107.912

122.525

136.712

150.263

162.662

172.895

179.464

180.654

175.016

161.912

141.907

116.847

89.533

63.096

40.249

22.684

10.785

3.763

0.103

-1.828

-3.265

-4.758

-6.183

-6.984

-6.496

-4.214

0.081

6.356

14.428

24.063

35.007

46.959

59.521

72.225

84.639

96.531

108.002



		0		0.032

		6		0.744

				1.435

				2.082

				2.666

				3.167

				3.569

				3.859

				4.028

				4.072

				3.989

				3.783

				3.464

				3.041

				2.53

				1.948

				1.31

				0.637

				-0.054

				-0.742

				-1.408

				-2.032

				-2.597

				-3.083

				-3.478

				-3.768

				-3.945

				-4.004

				-3.941

				-3.76

				-3.465

				-3.063

				-2.566

				-1.989

				-1.347

				-0.661

				0.049

				0.76

				1.449

				2.095

				2.677

				3.175

				3.574

				3.86

				4.024

				4.061

				3.972

				3.76

				3.434

				3.007

				2.492

				1.905

				1.264

				0.588

				-0.105

				-0.794

				-1.461

				-2.086

				-2.649

				-3.134

				-3.526

				-3.813

				-3.987

				-4.042

				-3.976

				-3.792

				-3.494

				-3.089

				-2.59

				-2.011

				-1.367

				-0.679



Indikatordiagramm1

101.06464

105.714

212.80773484

119.735

132.478

143.386

151.998

157.796

160.103

158.143

151.27

139.293

122.76

103.033

82.09

62.094

44.845

31.346

21.625

14.884

9.92

5.643

1.483

-2.455

-5.529

-6.914

-5.996

-2.641

2.779

9.573

17.053

24.823

32.907

41.679

51.634

63.116

76.134

90.32

105.033

119.524

133.069

144.996

154.623

161.164

163.717

161.395

153.597

140.33

122.425

101.532

79.837

59.564

42.428

29.235

19.779

13.085

7.884

3.152

-1.505

-5.767

-8.819

-9.765

-8.051

-3.71

2.667

10.195

18.08

25.932

33.884

42.463

52.299

63.794

76.911

91.151



		0		0.619

		6		1.227

				1.801

				2.32

				2.765

				3.122

				3.376

				3.52

				3.548

				3.462

				3.267

				2.973

				2.595

				2.148

				1.648

				1.11

				0.549

				-0.02

				-0.586

				-1.135

				-1.654

				-2.128

				-2.546

				-2.895

				-3.164

				-3.347

				-3.436

				-3.428

				-3.323

				-3.121

				-2.826

				-2.443

				-1.982

				-1.455

				-0.878

				-0.27

				0.35

				0.961

				1.541

				2.07

				2.529

				2.903

				3.178

				3.343

				3.395

				3.332

				3.161

				2.892

				2.537

				2.113

				1.636

				1.121

				0.583

				0.036

				-0.508

				-1.035

				-1.533

				-1.988

				-2.389

				-2.723

				-2.98

				-3.151

				-3.232

				-3.217

				-3.104

				-2.895

				-2.592

				-2.201

				-1.732

				-1.198

				-0.615

				-0.002



Indikatordiagramm1

93.05952

120.798

334.77712032

148.528

173.469

194.594

210.974

221.368

224.121

217.516

200.502

173.483

138.777

100.452

63.491

32.537

10.66

-1.397

-5.195

-3.83

-0.736

1.475

1.688

0.277

-1.511

-2.42

-1.9

-0.33

1.3

2.069

1.8

1.401

2.68

7.733

18.164

34.498

56.015

81.063

107.63

133.903

158.522

180.449

198.582

211.391

216.869

212.948

198.279

173.056

139.493

101.669

64.688

33.394

11.107

-1.171

-4.786

-2.713

1.614

5.446

7.409

7.547

6.774

6.085

5.916

5.961

5.488

3.982

1.739

0.106

1.212

7.272

19.794

38.997

63.72

91.81



Indikatordiagramme (Bodenkontaktkraft [kN] über Schwingweg [mm]) für einige Stellen dargestellt


Diagramm3

		0		0.354

		6		0.859

				1.335

				1.765

				2.133

				2.426

				2.634

				2.749

				2.767

				2.69

				2.525

				2.282

				1.972

				1.612

				1.214

				0.791

				0.355

				-0.083

				-0.513

				-0.925

				-1.309

				-1.653

				-1.95

				-2.188

				-2.362

				-2.465

				-2.493

				-2.443

				-2.314

				-2.108

				-1.827

				-1.479

				-1.073

				-0.622

				-0.139

				0.359

				0.855

				1.332

				1.774

				2.164

				2.489

				2.735

				2.893

				2.956

				2.922

				2.794

				2.578

				2.286

				1.932

				1.528

				1.089

				0.628

				0.155

				-0.319

				-0.783

				-1.227

				-1.641

				-2.014

				-2.336

				-2.599

				-2.794

				-2.917

				-2.963

				-2.931

				-2.82

				-2.629

				-2.361

				-2.023

				-1.621

				-1.168

				-0.677

				-0.164



Indikatordiagramm1

90.12014

106.959

366.39771956

131.469

154.733

176.278

195.016

208.914

215.237

211.365

195.869

169.407

134.985

97.417

62.108

33.596

14.385

4.497

1.856

3.316

5.87

7.571

7.841

7.156

6.354

5.963

5.89

5.599

4.634

3.18

2.329

3.876

9.705

21.055

37.998

59.396

83.342

107.87

131.57

153.811

174.447

193.167

208.859

219.369

221.882

213.852

194.142

163.871

126.551

87.372

51.845

24.274

6.642

-1.692

-3.39

-1.928

-0.276

0.01

-1.051

-2.395

-2.826

-1.835

0.066

1.634

1.638

-0.34

-3.439

-5.649

-4.476

2.145

15.104

33.857

56.745

81.698



EBoden
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EBoden

		0.2		0.2		0.2		0.2		0.2		0.2

		0.4		0.4		0.4		0.4		0.4		0.4

		0.6		0.6		0.6		0.6		0.6		0.6

		0.8		0.8		0.8		0.8		0.8		0.8

		1		1		1		1		1		1

		1.2		1.2		1.2		1.2		1.2		1.2

		1.4		1.4		1.4		1.4		1.4		1.4

		1.6		1.6		1.6		1.6		1.6		1.6

		1.8		1.8		1.8		1.8		1.8		1.8

		2		2		2		2		2		2

		2.2		2.2		2.2		2.2		2.2		2.2

		2.4		2.4		2.4		2.4		2.4		2.4

		2.6		2.6		2.6		2.6		2.6		2.6

		2.8		2.8		2.8		2.8		2.8		2.8

		3		3		3		3		3		3

		3.2		3.2		3.2		3.2		3.2		3.2

		3.4		3.4		3.4		3.4		3.4		3.4

		3.6		3.6		3.6		3.6		3.6		3.6

		3.8		3.8		3.8		3.8		3.8		3.8

		4		4		4		4		4		4

		4.2		4.2		4.2		4.2		4.2		4.2

		4.4		4.4		4.4		4.4		4.4		4.4

		4.6		4.6		4.6		4.6		4.6		4.6

		4.8		4.8		4.8		4.8		4.8		4.8

		5		5		5		5		5		5

		5.2		5.2		5.2		5.2		5.2		5.2

		5.4		5.4		5.4		5.4		5.4		5.4

		5.6		5.6		5.6		5.6		5.6		5.6

		5.8		5.8		5.8		5.8		5.8		5.8

		6		6		6		6		6		6

		6.2		6.2		6.2		6.2		6.2		6.2

		6.4		6.4		6.4		6.4		6.4		6.4

		6.6		6.6		6.6		6.6		6.6		6.6

		6.8		6.8		6.8		6.8		6.8		6.8

		7		7		7		7		7		7

		7.2		7.2		7.2		7.2		7.2		7.2

		7.4		7.4		7.4		7.4		7.4		7.4

		7.6		7.6		7.6		7.6		7.6		7.6

		7.8		7.8		7.8		7.8		7.8		7.8

		8		8		8		8		8		8

		8.2		8.2		8.2		8.2		8.2		8.2

		8.4		8.4		8.4		8.4		8.4		8.4

		8.6		8.6		8.6		8.6		8.6		8.6

		8.8		8.8		8.8		8.8		8.8		8.8

		9		9		9		9		9		9

		9.2		9.2		9.2		9.2		9.2		9.2

		9.4		9.4		9.4		9.4		9.4		9.4

		9.6		9.6		9.6		9.6		9.6		9.6

		9.8		9.8		9.8		9.8		9.8		9.8

		10		10		10		10		10		10

		10.2		10.2		10.2		10.2		10.2		10.2

		10.4		10.4		10.4		10.4		10.4		10.4

		10.6		10.6		10.6		10.6		10.6		10.6

		10.8		10.8		10.8		10.8		10.8		10.8

		11		11		11		11		11		11

		11.2		11.2		11.2		11.2		11.2		11.2

		11.4		11.4		11.4		11.4		11.4		11.4

		11.6		11.6		11.6		11.6		11.6		11.6

		11.8		11.8		11.8		11.8		11.8		11.8

		12		12		12		12		12		12

		12.2		12.2		12.2		12.2		12.2		12.2

		12.4		12.4		12.4		12.4		12.4		12.4

		12.6		12.6		12.6		12.6		12.6		12.6

		12.8		12.8		12.8		12.8		12.8		12.8

		13		13		13		13		13		13

		13.2		13.2		13.2		13.2		13.2		13.2

		13.4		13.4		13.4		13.4		13.4		13.4

		13.6		13.6		13.6		13.6		13.6		13.6

		13.8		13.8		13.8		13.8		13.8		13.8

		14		14		14		14		14		14

		14.2		14.2		14.2		14.2		14.2		14.2

		14.4		14.4		14.4		14.4		14.4		14.4

		14.6		14.6		14.6		14.6		14.6		14.6

		14.8		14.8		14.8		14.8		14.8		14.8

		15		15		15		15		15		15

		15.2		15.2		15.2		15.2		15.2		15.2

		15.4		15.4		15.4		15.4		15.4		15.4

		15.6		15.6		15.6		15.6		15.6		15.6

		15.8		15.8		15.8		15.8		15.8		15.8

		16		16		16		16		16		16

		16.2		16.2		16.2		16.2		16.2		16.2

		16.4		16.4		16.4		16.4		16.4		16.4

		16.6		16.6		16.6		16.6		16.6		16.6

		16.8		16.8		16.8		16.8		16.8		16.8

		17		17		17		17		17		17

		17.2		17.2		17.2		17.2		17.2		17.2

		17.4		17.4		17.4		17.4		17.4		17.4

		17.6		17.6		17.6		17.6		17.6		17.6

		17.8		17.8		17.8		17.8		17.8		17.8

		18		18		18		18		18		18

		18.2		18.2		18.2		18.2		18.2		18.2

		18.4		18.4		18.4		18.4		18.4		18.4

		18.6		18.6		18.6		18.6		18.6		18.6

		18.8		18.8		18.8		18.8		18.8		18.8

		19		19		19		19		19		19

		19.2		19.2		19.2		19.2		19.2		19.2

		19.4		19.4		19.4		19.4		19.4		19.4

		19.6		19.6		19.6		19.6		19.6		19.6

		19.8		19.8		19.8		19.8		19.8		19.8

		20		20		20		20		20		20

		20.2		20.2		20.2		20.2		20.2		20.2

		20.4		20.4		20.4		20.4		20.4		20.4

		20.6		20.6		20.6		20.6		20.6		20.6

		20.8		20.8		20.8		20.8		20.8		20.8

		21		21		21		21		21		21

		21.2		21.2		21.2		21.2		21.2		21.2

		21.4		21.4		21.4		21.4		21.4		21.4

		21.6		21.6		21.6		21.6		21.6		21.6

		21.8		21.8		21.8		21.8		21.8		21.8

		22		22		22		22		22		22

		22.2		22.2		22.2		22.2		22.2		22.2

		22.4		22.4		22.4		22.4		22.4		22.4

		22.6		22.6		22.6		22.6		22.6		22.6

		22.8		22.8		22.8		22.8		22.8		22.8

		23		23		23		23		23		23

		23.2		23.2		23.2		23.2		23.2		23.2

		23.4		23.4		23.4		23.4		23.4		23.4

		23.6		23.6		23.6		23.6		23.6		23.6

		23.8		23.8		23.8		23.8		23.8		23.8

		24		24		24		24		24		24

		24.2		24.2		24.2		24.2		24.2		24.2

		24.4		24.4		24.4		24.4		24.4		24.4

		24.6		24.6		24.6		24.6		24.6		24.6

		24.8		24.8		24.8		24.8		24.8		24.8

		25		25		25		25		25		25

		25.2		25.2		25.2		25.2		25.2		25.2

		25.4		25.4		25.4		25.4		25.4		25.4

		25.6		25.6		25.6		25.6		25.6		25.6

		25.8		25.8		25.8		25.8		25.8		25.8

		26		26		26		26		26		26

		26.2		26.2		26.2		26.2		26.2		26.2

		26.4		26.4		26.4		26.4		26.4		26.4

		26.6		26.6		26.6		26.6		26.6		26.6

		26.8		26.8		26.8		26.8		26.8		26.8

		27		27		27		27		27		27

		27.2		27.2		27.2		27.2		27.2		27.2

		27.4		27.4		27.4		27.4		27.4		27.4

		27.6		27.6		27.6		27.6		27.6		27.6

		27.8		27.8		27.8		27.8		27.8		27.8

		28		28		28		28		28		28

		28.2		28.2		28.2		28.2		28.2		28.2

		28.4		28.4		28.4		28.4		28.4		28.4

		28.6		28.6		28.6		28.6		28.6		28.6

		28.8		28.8		28.8		28.8		28.8		28.8

		29		29		29		29		29		29

		29.2		29.2		29.2		29.2		29.2		29.2

		29.4		29.4		29.4		29.4		29.4		29.4

		29.6		29.6		29.6		29.6		29.6		29.6

		29.8		29.8		29.8		29.8		29.8		29.8

		30		30		30		30		30		30

		30.2		30.2		30.2		30.2		30.2		30.2

		30.4		30.4		30.4		30.4		30.4		30.4

		30.6		30.6		30.6		30.6		30.6		30.6

		30.8		30.8		30.8		30.8		30.8		30.8

		31		31		31		31		31		31

		31.2		31.2		31.2		31.2		31.2		31.2

		31.4		31.4		31.4		31.4		31.4		31.4

		31.6		31.6		31.6		31.6		31.6		31.6

		31.8		31.8		31.8		31.8		31.8		31.8

		32		32		32		32		32		32

		32.2		32.2		32.2		32.2		32.2		32.2

		32.4		32.4		32.4		32.4		32.4		32.4

		32.6		32.6		32.6		32.6		32.6		32.6

		32.8		32.8		32.8		32.8		32.8		32.8

		33		33		33		33		33		33

		33.2		33.2		33.2		33.2		33.2		33.2

		33.4		33.4		33.4		33.4		33.4		33.4

		33.6		33.6		33.6		33.6		33.6		33.6

		33.8		33.8		33.8		33.8		33.8		33.8

		34		34		34		34		34		34

		34.2		34.2		34.2		34.2		34.2		34.2

		34.4		34.4		34.4		34.4		34.4		34.4

		34.6		34.6		34.6		34.6		34.6		34.6

		34.8		34.8		34.8		34.8		34.8		34.8

		35		35		35		35		35		35

		35.2		35.2		35.2		35.2		35.2		35.2



HABau30 (20°)

HABau32 (25°)

HABau34 (30°)

HABau35 (35°)

HABau25 (geregelt 0..90°)

HABau38 (geregelt 0..90°)

Fahrstrecke [m]

EVib [MN/m²]

Dynamischer Steifigkeitsmodul Evib     
aufgenommen auf NBS Köln-Rhein/Main,PFA 52,EÜ WehII, Boden: gießig,sandig,     Weichstelle entdeckt

74.28844

84.8144

79.68414

77.86872

78.65398

91.23552

79.4582

75.18746

75.60932

89.033

83.1949

90.93216

82.91366

79.90376

70.87564

96.58224

77.87978

81.88508

84.59636

73.00074

79.73312

91.86278

78.36958

78.368

81.38422

77.03132

88.2035

83.38292

67.95264

86.44812

81.5122

77.82132

84.42256

75.7768

65.71378

83.54408

78.57024

72.94228

71.06208

74.023

60.48082

83.30076

74.81774

76.31716

76.19076

81.57856

80.70166

77.06134

78.79144

77.88294

73.70858

80.35248

88.70436

84.1271

85.79716

69.98136

75.71044

73.549

94.13798

84.76858

89.98416

73.94716

68.81532

82.01938

80.12338

87.0264

83.76054

75.76732

72.50304

80.91496

79.70784

78.58604

86.24114

80.91338

54.72804

84.6643

83.64204

76.25238

96.05136

82.86152

76.27924

85.55542

95.46992

73.96928

83.8822

96.9962

77.8545

76.3614

92.52954

77.95404

83.00056

88.53372

72.7511

67.071

92.9119

75.01682

77.15772

86.04364

77.96036

81.61016

82.38752

84.06706

86.40862

79.16906

68.8485

79.1738

78.44226

92.81868

78.65556

92.42842

74.4733

76.59682

73.53636

82.68614

76.80854

85.18886

73.6438

73.11766

79.8532

97.22688

78.96366

83.12538

70.20256

68.45508

92.49636

78.55128

78.81672

78.447

73.14294

70.72712

95.96762

76.80064

87.49724

87.59994

75.6346

71.95004

86.23798

71.58348

79.24332

82.26902

75.86528

67.46916

84.6485

70.4759

77.64594

85.25364

78.25898

68.45666

83.70366

75.77048

71.20112

79.27176

83.6689

71.02732

92.37944

69.61006

68.65416

72.49198

77.68702

76.5352

73.64538

69.3857

85.873

73.9361

83.07008

76.05488

72.47934

70.84878

88.07868

89.94466

81.40792

85.58386

72.37506

60.7984

99.04862

86.59506

74.0388

73.78758

66.66652

70.28314

81.25624

94.3655

76.28556

68.12012

74.2995

67.71406

89.2542

83.3213

79.92272

69.22928

84.22664

66.75184

77.8387

92.31308

71.89632

68.59728

80.75064

63.68822

81.73498

81.52168

73.92978

67.95264

73.34518

66.8814

77.81026

85.45272

76.75956

68.77424

72.48724

57.86908

71.70514

77.70598

74.6787

72.32292

64.69784

63.832

68.66206

76.5194

73.93926

73.49528

66.32682

58.56902

66.88772

75.0737

69.40466

66.6049

63.9505

57.26868

64.38658

71.46972

73.06552

69.18504

91.65896

62.8366

72.60416

78.22896

79.59882

72.66894

76.82908

58.5627

68.63836

74.23156

81.4885

71.57242

68.66364

60.60248

72.27552

77.93824

76.9855

69.8518

67.04256

58.51372

70.51066

75.91584

78.1863

69.83758

73.71332

69.01124

67.0078

71.0842

75.65198

81.7887

72.88224

66.82926

63.04358

64.95696

68.83744

74.07356

71.57242

65.83386

59.06988

63.10836

66.55276

75.80682

66.00292

65.22872

60.68306

64.18276

67.4818

63.1131

64.15906

68.83586

59.34006

65.0644

66.11984

63.3975

71.03048

71.63562

56.2322

60.02262

64.35972

61.39406

70.3021

69.50578

54.47366

56.57032

60.59142

59.17732

77.9414

65.00436

58.95296

58.88502

62.8129

61.39406

77.00604

70.2389

62.39262

61.1934

64.42292

63.49704

69.75068

69.99558

71.40652

69.4726

61.2013

58.55638

65.85124

67.17212

70.86774

76.3535

62.22198

56.83892

64.6931

64.8985

70.3732

74.36428

60.37812

52.9695

71.19638

65.99818

66.23044

70.12356

59.91518

54.38992

58.9972

73.07658

66.50694

72.46196

55.52278

56.16268

54.61586

70.19308

71.3212

67.64296

56.40284

51.98832

58.20878

74.72768

68.52302

72.3087

55.15622

52.13526

64.81318

77.80394

66.11984

73.10186

61.62632

53.35976

61.62

72.7511

67.54974

66.27626

66.34104

60.37496

72.7195

71.1553

74.7735

69.83126

69.1013

63.92996

70.05404

70.77452

71.10158

74.50964

69.2909

58.40944

72.9802

70.77452

75.41656

77.78498

69.79808

55.96992

69.45522

68.30972

68.03164

73.26618

70.863

60.80946

73.10976

65.21608

77.94772

76.0059

70.19308

62.87452

68.60834

59.92782

75.3265

81.0303

68.10274

60.24856

66.97304

71.39388

76.6616

76.7722

67.75356

60.78734

68.95278

63.50494

78.052

82.52024

74.0941

48.69876

71.19796

65.58896

79.19592

82.54552

71.8189

64.92536

73.43524

72.01956

75.14322

78.44068

71.58506

63.74194

73.08132

68.414

75.36916

79.9401

78.26214

62.05134

73.83498

74.8604

65.14182

75.14322

74.20628

64.57144

86.031

79.81686

68.96858

77.63646

77.03606

67.24796

79.47242

81.50272

62.39736

69.14238

75.57772

65.82438

72.4272

74.19364

66.91774

66.39318

72.14438

67.11208

86.3233

79.7268

68.92908

69.13606

75.80524

68.15488

74.9078

83.08746

65.59686

67.66824

72.35452

70.77452

78.4549

89.4754

68.0348

69.21506

66.37422

65.6253

78.75984

75.50346

69.82178

71.52818

64.20804

56.30488

68.29234

66.51168

72.10804

75.5003

66.39476

57.8438

65.33616

68.08062

72.21864

80.28454

69.8123

62.9393

61.43356

72.6721

74.98522

81.28942

69.7965

63.80198

65.21766

72.4588

73.65802

76.59998

70.09196

61.98656

66.3126

74.2995

76.5115

80.20712

82.0652

64.15748

67.25586

78.32692

77.14192

87.2081

79.68098

64.54458

78.00618

69.55476

74.50016

85.8256

80.33984

63.46702

78.90994

68.47878

73.78916

73.9203

79.29072

65.43728

81.70654

69.10604

65.31404

75.89372

81.73024

65.17816

75.92058

65.72168

68.82164

77.42158

76.52888

67.46758

79.78526

65.15762

74.18416

77.85134

70.5707

77.84976

79.42028

62.18248

70.43956

80.16604

74.25684

71.51712

85.08932

66.202

74.13518

81.5201

74.16046

64.60778

76.11018

67.14842

76.4246

73.15716

73.32622

65.02648

71.72094

70.33844

71.61666

72.12384

71.25168

68.4851

79.6557

70.02402

63.9268

68.62414

72.4351

68.57358

79.6794

64.22384

66.54328

70.20098

68.72842

69.8834

79.84056

58.79496

68.1375

70.12988

64.20488

63.74668

70.2705

60.0321

67.51498

70.9499

69.96398

59.03196

81.7413

56.48658

72.6405

74.20628

69.52948

61.71796

76.07226

52.51446

67.89734

72.28658

70.84404

63.43384

72.76532

43.58272

65.1513

60.79366

61.02592

60.10004

64.25544

46.38248

58.7049

61.66266

59.61972

62.47478

71.5661

45.69518

60.42078

60.17904

54.93502

58.65592

74.60286

46.24344

59.2895

53.06588

49.059

56.96532

70.28314

45.10742

33.2116

50.28982

44.87042

52.12736

49.05584

45.03

36.1188

50.13972

42.80852

48.9958

51.25678

46.66846

43.76284

49.60884

44.04566

44.86568

53.11802

45.65884

37.90736

48.45544

45.33494

45.16588

41.02944

45.55772

40.70238

50.37672

46.29242

42.36138

36.1504

39.76544

44.0346

50.74012

43.41998

44.57496

42.06276

39.57742

37.06048

53.59518

43.4737

44.74876

45.57984

37.5092

32.90982

48.0873

32.52272

45.65568

39.01336

38.21704

28.43684

42.7785

30.7784

40.81456

47.23568

31.0391

33.84518

37.7778

20.0581

40.5428

43.59852

33.0378

28.8587

34.97172

20.5558

40.32634

42.28396

25.1694

26.7968

30.44028

15.10954

36.27838

39.25984

24.22772

23.7553

27.2945

23.45194

21.92092

35.81544

25.24524

23.58624

20.72012

17.1588

18.565

36.88668

14.56444

20.05968

19.32182

13.32098

18.31694

17.87928

18.66138

20.34566

20.1134

17.33892

18.93946

17.14616

18.94894

30.58722

22.21638

18.72932

18.20792

12.72216

22.29696

20.73908

18.27428

23.25286

16.274

17.57434

15.32758

21.21308

21.25416

16.43358

16.82858

17.44004

20.59214

25.99258

17.29626

18.52076

17.58698

16.35142

14.33534

24.12976

21.45482

17.45584

14.70822

17.62174

12.63842

28.17772

23.33502

24.11712

20.78016

12.19602

17.99462

23.69052

18.11628

22.21322

18.13682

7.62034

6.03244

28.1714

22.70618

25.7777

18.81622

14.43962

18.17

21.6302

20.84494

23.35556

23.19756

20.40886

12.10122

29.8383

27.19022

26.41286

21.48958

13.37786

16.02436

22.65878

23.38084

26.91688

21.7329

17.86348

18.28692

24.44734

21.26522

33.42016

22.25114

16.71008

16.827

24.52634

26.37178

35.23242

24.46472

20.84968

24.01916

24.45682

24.48684

38.9628

23.37926

18.39436

21.39162

21.13092

28.6454

45.19116

22.71566

30.11322

19.23334

31.73272

30.35654

45.21328

28.31676

29.8383

28.67226

25.78718

32.28098

44.02196

34.63676

29.50018

29.44488

25.36058

35.8265

43.31412

41.48606

30.7231

31.00908

23.69842

33.28112

46.89282

41.36914

33.44702

31.24292

30.25068

40.37848

48.70034

40.11778

33.55446

35.12498

33.28744

47.2815

63.62028

39.79704

37.62454

31.31876

30.81948

43.95718

57.72056

42.17652

39.0181

36.2057

31.96498

48.664

54.07866

44.12308

42.21602

39.90132

29.48438

45.58616

55.49276

44.72822

45.83422

40.6534

36.2215

46.01592

57.5515

48.87256

49.1064

41.68988

37.11736

46.41882

60.277

59.93414

48.94524

41.35176

40.16676

48.33378

60.82684

56.0821

58.0255

44.42486

43.80076

55.69816

54.57636

53.41664

56.88632

46.88492

47.84714

64.50666

57.92754

55.15622

59.91992

44.89728

54.80388

59.05724

53.2776

57.3777

58.54058

50.72274

55.58756

55.67604

54.8813

57.68264

63.8557

50.14446

56.21166

56.90844

53.9333

61.38458

60.55508

57.24498

57.28764

55.54174

53.2302

57.92596

56.93688

62.7655

54.73752

58.99246

54.44522

57.40456

56.3112

66.00924

56.29856

59.09042

50.4889

52.19846

50.323

55.17834

57.78692

55.5133

56.42812

49.63728

56.68724

51.59174

55.66498

54.40256

56.72516

50.8286

53.8622

54.14818

59.92782

55.83404

56.81522

53.27128

51.508

55.75504

56.3033

55.07722

52.5903

51.54434

58.8392

57.3935

60.30386

53.62678

52.23638

45.64462

53.67734

61.4541

54.76438

53.8701

55.47064

52.6772

56.29382

62.43054

52.60768

55.55596

54.90026

53.03902

58.3494

62.12086

56.2322

60.55508

54.56214

59.65606

60.34652

67.32064

51.53012

59.64026

56.62404

62.0703

49.12694

56.25274

59.66712

67.36804

53.54304

58.13452

54.44838

67.43914

55.34266

55.85932

55.6397

62.05608

56.97164

58.13294

68.73632

55.79138

56.13266

66.90826

51.7055

62.30572

68.79794

63.73088

63.6503

65.56526

64.26334

68.94014

55.31422

71.26906

65.25242



		0		0.564

		6		1.063

				1.53

				1.947

				2.298

				2.57

				2.751

				2.835

				2.821

				2.713

				2.517

				2.247

				1.916

				1.537

				1.124

				0.687

				0.238

				-0.214

				-0.66

				-1.088

				-1.489

				-1.851

				-2.162

				-2.416

				-2.603

				-2.719

				-2.761

				-2.726

				-2.612

				-2.421

				-2.152

				-1.812

				-1.407

				-0.949

				-0.452

				0.067

				0.589

				1.095

				1.569

				1.994

				2.353

				2.634

				2.826

				2.921

				2.918

				2.819

				2.63

				2.363

				2.031

				1.65

				1.232

				0.791

				0.337

				-0.12

				-0.57

				-1.004

				-1.41

				-1.779

				-2.099

				-2.361

				-2.557

				-2.681

				-2.729

				-2.698

				-2.588

				-2.399

				-2.134

				-1.798

				-1.399

				-0.949

				-0.46

				0.05



Indikatordiagramm1

91.68364

122.01

411.15997408

151.159

178.54

202.789

222.04

233.758

235.144

224.032

199.977

165.003

123.593

81.777

45.554

19.213

4.187

-1.115

-0.416

1.993

2.862

0.989

-2.737

-6.21

-7.423

-5.612

-1.691

2.206

3.837

2.095

-2.226

-6.502

-7.169

-1.044

13.486

35.935

64.015

94.582

124.752

152.654

177.506

199.034

216.62

228.673

232.668

225.921

206.828

175.997

136.723

94.478

55.521

25.12

6.057

-2.011

-2.087

1.494

4.718

5.204

2.687

-1.418

-5.075

-6.784

-6.277

-4.5

-2.924

-2.6

-3.407

-3.884

-1.709

5.427

18.941

38.882

64.025

92.41



		0		0.354

		6		0.859

				1.335

				1.765

				2.133

				2.426

				2.634

				2.749

				2.767

				2.69

				2.525

				2.282

				1.972

				1.612

				1.214

				0.791

				0.355

				-0.083

				-0.513

				-0.925

				-1.309

				-1.653

				-1.95

				-2.188

				-2.362

				-2.465

				-2.493

				-2.443

				-2.314

				-2.108

				-1.827

				-1.479

				-1.073

				-0.622

				-0.139

				0.359

				0.855

				1.332

				1.774

				2.164

				2.489

				2.735

				2.893

				2.956

				2.922

				2.794

				2.578

				2.286

				1.932

				1.528

				1.089

				0.628

				0.155

				-0.319

				-0.783

				-1.227

				-1.641

				-2.014

				-2.336

				-2.599

				-2.794

				-2.917

				-2.963

				-2.931

				-2.82

				-2.629

				-2.361

				-2.023

				-1.621

				-1.168

				-0.677

				-0.164



Indikatordiagramm1

90.12014

106.959

366.39771956

131.469

154.733

176.278

195.016

208.914

215.237

211.365

195.869

169.407

134.985

97.417

62.108

33.596

14.385

4.497

1.856

3.316

5.87

7.571

7.841

7.156

6.354

5.963

5.89

5.599

4.634

3.18

2.329

3.876

9.705

21.055

37.998

59.396

83.342

107.87

131.57

153.811

174.447

193.167

208.859

219.369

221.882

213.852

194.142

163.871

126.551

87.372

51.845

24.274

6.642

-1.692

-3.39

-1.928

-0.276

0.01

-1.051

-2.395

-2.826

-1.835

0.066

1.634

1.638

-0.34

-3.439

-5.649

-4.476

2.145

15.104

33.857

56.745

81.698



		0		0.077

		6		0.753

				1.407

				2.02

				2.572

				3.047

				3.429

				3.705

				3.868

				3.911

				3.834

				3.64

				3.336

				2.933

				2.444

				1.883

				1.266

				0.613

				-0.059

				-0.73

				-1.38

				-1.99

				-2.54

				-3.014

				-3.396

				-3.675

				-3.842

				-3.892

				-3.824

				-3.641

				-3.347

				-2.953

				-2.47

				-1.912

				-1.295

				-0.639

				0.036

				0.712

				1.366

				1.98

				2.534

				3.01

				3.394

				3.673

				3.838

				3.883

				3.808

				3.615

				3.313

				2.911

				2.422

				1.862

				1.247

				0.596

				-0.073

				-0.741

				-1.387

				-1.993

				-2.539

				-3.009

				-3.388

				-3.664

				-3.828

				-3.875

				-3.804

				-3.618

				-3.321

				-2.924

				-2.438

				-1.877

				-1.258

				-0.6



Indikatordiagramm1

33.02112

37.31

55.92839628

39.914

42.436

45.057

47.787

50.317

51.998

51.982

49.512

44.248

36.505

27.269

17.969

10.064

4.591

1.852

1.347

2.007

2.604

2.213

0.526

-2.087

-4.772

-6.549

-6.685

-4.936

-1.567

2.809

7.503

11.991

16.037

19.661

23.012

26.219

29.312

32.242

34.972

37.565

40.196

43.051

46.149

49.188

51.493

52.153

50.305

45.487

37.899

28.462

18.616

9.92

3.578

0.088

-0.872

-0.268

0.68

0.952

0.068

-1.799

-3.962

-5.536

-5.79

-4.388

-1.453

2.561

7.085

11.653

16.015

20.119

24.014

27.733

31.237

34.442



		0		0.357

		6		1.033

				1.683

				2.285

				2.819

				3.266

				3.611

				3.841

				3.948

				3.93

				3.79

				3.534

				3.174

				2.723

				2.197

				1.611

				0.983

				0.329

				-0.335

				-0.989

				-1.617

				-2.2

				-2.72

				-3.162

				-3.511

				-3.756

				-3.89

				-3.908

				-3.807

				-3.592

				-3.268

				-2.843

				-2.331

				-1.747

				-1.107

				-0.433

				0.257

				0.94

				1.595

				2.2

				2.736

				3.184

				3.53

				3.761

				3.871

				3.856

				3.721

				3.47

				3.116

				2.672

				2.152

				1.573

				0.951

				0.305

				-0.349

				-0.992

				-1.606

				-2.175

				-2.68

				-3.106

				-3.44

				-3.672

				-3.793

				-3.8

				-3.691

				-3.47

				-3.142

				-2.717

				-2.207

				-1.627

				-0.993

				-0.326



Indikatordiagramm1

111.9466

119.469

229.82036596

131.46

144.236

157.402

169.67

178.941

182.75

178.971

166.565

146.083

119.721

90.879

63.313

40.195

23.355

12.967

7.763

5.648

4.492

2.798

0.049

-3.354

-6.445

-8.174

-7.79

-5.018

0.011

6.969

15.544

25.562

36.958

49.662

63.483

78.077

93.014

107.912

122.525

136.712

150.263

162.662

172.895

179.464

180.654

175.016

161.912

141.907

116.847

89.533

63.096

40.249

22.684

10.785

3.763

0.103

-1.828

-3.265

-4.758

-6.183

-6.984

-6.496

-4.214

0.081

6.356

14.428

24.063

35.007

46.959

59.521

72.225

84.639

96.531

108.002



		0		0.032

		6		0.744

				1.435

				2.082

				2.666

				3.167

				3.569

				3.859

				4.028

				4.072

				3.989

				3.783

				3.464

				3.041

				2.53

				1.948

				1.31

				0.637

				-0.054

				-0.742

				-1.408

				-2.032

				-2.597

				-3.083

				-3.478

				-3.768

				-3.945

				-4.004

				-3.941

				-3.76

				-3.465

				-3.063

				-2.566

				-1.989

				-1.347

				-0.661

				0.049

				0.76

				1.449

				2.095

				2.677

				3.175

				3.574

				3.86

				4.024

				4.061

				3.972

				3.76

				3.434

				3.007

				2.492

				1.905

				1.264

				0.588

				-0.105

				-0.794

				-1.461

				-2.086

				-2.649

				-3.134

				-3.526

				-3.813

				-3.987

				-4.042

				-3.976

				-3.792

				-3.494

				-3.089

				-2.59

				-2.011

				-1.367

				-0.679



Indikatordiagramm1

101.06464

105.714

212.80773484

119.735

132.478

143.386

151.998

157.796

160.103

158.143

151.27

139.293

122.76

103.033

82.09

62.094

44.845

31.346

21.625

14.884

9.92

5.643

1.483

-2.455

-5.529

-6.914

-5.996

-2.641

2.779

9.573

17.053

24.823

32.907

41.679

51.634

63.116

76.134

90.32

105.033

119.524

133.069

144.996

154.623

161.164

163.717

161.395

153.597

140.33

122.425

101.532

79.837

59.564

42.428

29.235

19.779

13.085

7.884

3.152

-1.505

-5.767

-8.819

-9.765

-8.051

-3.71

2.667

10.195

18.08

25.932

33.884

42.463

52.299

63.794

76.911

91.151



		0		0.619

		6		1.227

				1.801

				2.32

				2.765

				3.122

				3.376

				3.52

				3.548

				3.462

				3.267

				2.973

				2.595

				2.148

				1.648

				1.11

				0.549

				-0.02

				-0.586

				-1.135

				-1.654

				-2.128

				-2.546

				-2.895

				-3.164

				-3.347

				-3.436

				-3.428

				-3.323

				-3.121

				-2.826

				-2.443

				-1.982

				-1.455

				-0.878

				-0.27

				0.35

				0.961

				1.541

				2.07

				2.529

				2.903

				3.178

				3.343

				3.395

				3.332

				3.161

				2.892

				2.537

				2.113

				1.636

				1.121

				0.583

				0.036

				-0.508

				-1.035

				-1.533

				-1.988

				-2.389

				-2.723

				-2.98

				-3.151

				-3.232

				-3.217

				-3.104

				-2.895

				-2.592

				-2.201

				-1.732

				-1.198

				-0.615

				-0.002



Indikatordiagramm1

93.05952

120.798

334.77712032

148.528

173.469

194.594

210.974

221.368

224.121

217.516

200.502

173.483

138.777

100.452

63.491

32.537

10.66

-1.397

-5.195

-3.83

-0.736

1.475

1.688

0.277

-1.511

-2.42

-1.9

-0.33

1.3

2.069

1.8

1.401

2.68

7.733

18.164

34.498

56.015

81.063

107.63

133.903

158.522

180.449

198.582

211.391

216.869

212.948

198.279

173.056

139.493

101.669

64.688

33.394

11.107

-1.171

-4.786

-2.713

1.614

5.446

7.409

7.547

6.774

6.085

5.916

5.961

5.488

3.982

1.739

0.106

1.212

7.272

19.794

38.997

63.72

91.81



Indikatordiagramme (Bodenkontaktkraft [kN] über Schwingweg [mm]) für einige Stellen dargestellt


Diagramm1

		0		0.357

		6		1.033

				1.683

				2.285

				2.819

				3.266

				3.611

				3.841

				3.948

				3.93

				3.79

				3.534

				3.174

				2.723

				2.197

				1.611

				0.983

				0.329

				-0.335

				-0.989

				-1.617

				-2.2

				-2.72

				-3.162

				-3.511

				-3.756

				-3.89

				-3.908

				-3.807

				-3.592

				-3.268

				-2.843

				-2.331

				-1.747

				-1.107

				-0.433

				0.257

				0.94

				1.595

				2.2

				2.736

				3.184

				3.53

				3.761

				3.871

				3.856

				3.721

				3.47

				3.116

				2.672

				2.152

				1.573

				0.951

				0.305

				-0.349

				-0.992

				-1.606

				-2.175

				-2.68

				-3.106

				-3.44

				-3.672

				-3.793

				-3.8

				-3.691

				-3.47

				-3.142

				-2.717

				-2.207

				-1.627

				-0.993

				-0.326



Indikatordiagramm1

111.9466

119.469

229.82036596

131.46

144.236

157.402

169.67

178.941

182.75

178.971

166.565

146.083

119.721

90.879

63.313

40.195

23.355

12.967

7.763

5.648

4.492

2.798

0.049

-3.354

-6.445

-8.174

-7.79

-5.018

0.011

6.969

15.544

25.562

36.958

49.662

63.483

78.077

93.014

107.912

122.525

136.712

150.263

162.662

172.895

179.464

180.654

175.016

161.912

141.907

116.847

89.533

63.096

40.249

22.684

10.785

3.763

0.103

-1.828

-3.265

-4.758

-6.183

-6.984

-6.496

-4.214

0.081

6.356

14.428

24.063

35.007

46.959

59.521

72.225

84.639

96.531

108.002



EBoden
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EBoden

		0.2		0.2		0.2		0.2		0.2		0.2

		0.4		0.4		0.4		0.4		0.4		0.4

		0.6		0.6		0.6		0.6		0.6		0.6

		0.8		0.8		0.8		0.8		0.8		0.8

		1		1		1		1		1		1

		1.2		1.2		1.2		1.2		1.2		1.2

		1.4		1.4		1.4		1.4		1.4		1.4

		1.6		1.6		1.6		1.6		1.6		1.6

		1.8		1.8		1.8		1.8		1.8		1.8

		2		2		2		2		2		2

		2.2		2.2		2.2		2.2		2.2		2.2

		2.4		2.4		2.4		2.4		2.4		2.4

		2.6		2.6		2.6		2.6		2.6		2.6

		2.8		2.8		2.8		2.8		2.8		2.8

		3		3		3		3		3		3

		3.2		3.2		3.2		3.2		3.2		3.2

		3.4		3.4		3.4		3.4		3.4		3.4

		3.6		3.6		3.6		3.6		3.6		3.6

		3.8		3.8		3.8		3.8		3.8		3.8

		4		4		4		4		4		4

		4.2		4.2		4.2		4.2		4.2		4.2

		4.4		4.4		4.4		4.4		4.4		4.4

		4.6		4.6		4.6		4.6		4.6		4.6

		4.8		4.8		4.8		4.8		4.8		4.8

		5		5		5		5		5		5

		5.2		5.2		5.2		5.2		5.2		5.2

		5.4		5.4		5.4		5.4		5.4		5.4

		5.6		5.6		5.6		5.6		5.6		5.6

		5.8		5.8		5.8		5.8		5.8		5.8

		6		6		6		6		6		6

		6.2		6.2		6.2		6.2		6.2		6.2

		6.4		6.4		6.4		6.4		6.4		6.4

		6.6		6.6		6.6		6.6		6.6		6.6

		6.8		6.8		6.8		6.8		6.8		6.8

		7		7		7		7		7		7

		7.2		7.2		7.2		7.2		7.2		7.2

		7.4		7.4		7.4		7.4		7.4		7.4

		7.6		7.6		7.6		7.6		7.6		7.6

		7.8		7.8		7.8		7.8		7.8		7.8

		8		8		8		8		8		8

		8.2		8.2		8.2		8.2		8.2		8.2

		8.4		8.4		8.4		8.4		8.4		8.4

		8.6		8.6		8.6		8.6		8.6		8.6

		8.8		8.8		8.8		8.8		8.8		8.8

		9		9		9		9		9		9

		9.2		9.2		9.2		9.2		9.2		9.2

		9.4		9.4		9.4		9.4		9.4		9.4

		9.6		9.6		9.6		9.6		9.6		9.6

		9.8		9.8		9.8		9.8		9.8		9.8

		10		10		10		10		10		10

		10.2		10.2		10.2		10.2		10.2		10.2

		10.4		10.4		10.4		10.4		10.4		10.4

		10.6		10.6		10.6		10.6		10.6		10.6

		10.8		10.8		10.8		10.8		10.8		10.8

		11		11		11		11		11		11

		11.2		11.2		11.2		11.2		11.2		11.2

		11.4		11.4		11.4		11.4		11.4		11.4

		11.6		11.6		11.6		11.6		11.6		11.6

		11.8		11.8		11.8		11.8		11.8		11.8

		12		12		12		12		12		12

		12.2		12.2		12.2		12.2		12.2		12.2

		12.4		12.4		12.4		12.4		12.4		12.4

		12.6		12.6		12.6		12.6		12.6		12.6

		12.8		12.8		12.8		12.8		12.8		12.8

		13		13		13		13		13		13

		13.2		13.2		13.2		13.2		13.2		13.2

		13.4		13.4		13.4		13.4		13.4		13.4

		13.6		13.6		13.6		13.6		13.6		13.6

		13.8		13.8		13.8		13.8		13.8		13.8

		14		14		14		14		14		14

		14.2		14.2		14.2		14.2		14.2		14.2

		14.4		14.4		14.4		14.4		14.4		14.4

		14.6		14.6		14.6		14.6		14.6		14.6

		14.8		14.8		14.8		14.8		14.8		14.8

		15		15		15		15		15		15

		15.2		15.2		15.2		15.2		15.2		15.2

		15.4		15.4		15.4		15.4		15.4		15.4

		15.6		15.6		15.6		15.6		15.6		15.6

		15.8		15.8		15.8		15.8		15.8		15.8

		16		16		16		16		16		16

		16.2		16.2		16.2		16.2		16.2		16.2

		16.4		16.4		16.4		16.4		16.4		16.4

		16.6		16.6		16.6		16.6		16.6		16.6

		16.8		16.8		16.8		16.8		16.8		16.8

		17		17		17		17		17		17

		17.2		17.2		17.2		17.2		17.2		17.2

		17.4		17.4		17.4		17.4		17.4		17.4

		17.6		17.6		17.6		17.6		17.6		17.6

		17.8		17.8		17.8		17.8		17.8		17.8

		18		18		18		18		18		18

		18.2		18.2		18.2		18.2		18.2		18.2

		18.4		18.4		18.4		18.4		18.4		18.4

		18.6		18.6		18.6		18.6		18.6		18.6

		18.8		18.8		18.8		18.8		18.8		18.8

		19		19		19		19		19		19

		19.2		19.2		19.2		19.2		19.2		19.2

		19.4		19.4		19.4		19.4		19.4		19.4

		19.6		19.6		19.6		19.6		19.6		19.6

		19.8		19.8		19.8		19.8		19.8		19.8

		20		20		20		20		20		20

		20.2		20.2		20.2		20.2		20.2		20.2

		20.4		20.4		20.4		20.4		20.4		20.4

		20.6		20.6		20.6		20.6		20.6		20.6

		20.8		20.8		20.8		20.8		20.8		20.8

		21		21		21		21		21		21

		21.2		21.2		21.2		21.2		21.2		21.2

		21.4		21.4		21.4		21.4		21.4		21.4

		21.6		21.6		21.6		21.6		21.6		21.6

		21.8		21.8		21.8		21.8		21.8		21.8

		22		22		22		22		22		22

		22.2		22.2		22.2		22.2		22.2		22.2

		22.4		22.4		22.4		22.4		22.4		22.4

		22.6		22.6		22.6		22.6		22.6		22.6

		22.8		22.8		22.8		22.8		22.8		22.8

		23		23		23		23		23		23

		23.2		23.2		23.2		23.2		23.2		23.2

		23.4		23.4		23.4		23.4		23.4		23.4

		23.6		23.6		23.6		23.6		23.6		23.6

		23.8		23.8		23.8		23.8		23.8		23.8

		24		24		24		24		24		24

		24.2		24.2		24.2		24.2		24.2		24.2

		24.4		24.4		24.4		24.4		24.4		24.4

		24.6		24.6		24.6		24.6		24.6		24.6

		24.8		24.8		24.8		24.8		24.8		24.8

		25		25		25		25		25		25

		25.2		25.2		25.2		25.2		25.2		25.2

		25.4		25.4		25.4		25.4		25.4		25.4

		25.6		25.6		25.6		25.6		25.6		25.6

		25.8		25.8		25.8		25.8		25.8		25.8

		26		26		26		26		26		26

		26.2		26.2		26.2		26.2		26.2		26.2

		26.4		26.4		26.4		26.4		26.4		26.4

		26.6		26.6		26.6		26.6		26.6		26.6

		26.8		26.8		26.8		26.8		26.8		26.8

		27		27		27		27		27		27

		27.2		27.2		27.2		27.2		27.2		27.2

		27.4		27.4		27.4		27.4		27.4		27.4

		27.6		27.6		27.6		27.6		27.6		27.6

		27.8		27.8		27.8		27.8		27.8		27.8

		28		28		28		28		28		28

		28.2		28.2		28.2		28.2		28.2		28.2

		28.4		28.4		28.4		28.4		28.4		28.4

		28.6		28.6		28.6		28.6		28.6		28.6

		28.8		28.8		28.8		28.8		28.8		28.8

		29		29		29		29		29		29

		29.2		29.2		29.2		29.2		29.2		29.2

		29.4		29.4		29.4		29.4		29.4		29.4

		29.6		29.6		29.6		29.6		29.6		29.6

		29.8		29.8		29.8		29.8		29.8		29.8

		30		30		30		30		30		30

		30.2		30.2		30.2		30.2		30.2		30.2

		30.4		30.4		30.4		30.4		30.4		30.4

		30.6		30.6		30.6		30.6		30.6		30.6

		30.8		30.8		30.8		30.8		30.8		30.8

		31		31		31		31		31		31

		31.2		31.2		31.2		31.2		31.2		31.2

		31.4		31.4		31.4		31.4		31.4		31.4

		31.6		31.6		31.6		31.6		31.6		31.6

		31.8		31.8		31.8		31.8		31.8		31.8

		32		32		32		32		32		32

		32.2		32.2		32.2		32.2		32.2		32.2

		32.4		32.4		32.4		32.4		32.4		32.4

		32.6		32.6		32.6		32.6		32.6		32.6

		32.8		32.8		32.8		32.8		32.8		32.8

		33		33		33		33		33		33

		33.2		33.2		33.2		33.2		33.2		33.2

		33.4		33.4		33.4		33.4		33.4		33.4

		33.6		33.6		33.6		33.6		33.6		33.6

		33.8		33.8		33.8		33.8		33.8		33.8

		34		34		34		34		34		34

		34.2		34.2		34.2		34.2		34.2		34.2

		34.4		34.4		34.4		34.4		34.4		34.4

		34.6		34.6		34.6		34.6		34.6		34.6

		34.8		34.8		34.8		34.8		34.8		34.8

		35		35		35		35		35		35

		35.2		35.2		35.2		35.2		35.2		35.2



HABau30 (20°)

HABau32 (25°)

HABau34 (30°)

HABau35 (35°)

HABau25 (geregelt 0..90°)

HABau38 (geregelt 0..90°)

Fahrstrecke [m]

EVib [MN/m²]

Dynamischer Steifigkeitsmodul Evib     
aufgenommen auf NBS Köln-Rhein/Main,PFA 52,EÜ WehII, Boden: gießig,sandig,     Weichstelle entdeckt

74.28844

84.8144

79.68414

77.86872

78.65398

91.23552

79.4582

75.18746

75.60932

89.033

83.1949

90.93216

82.91366

79.90376

70.87564

96.58224

77.87978

81.88508

84.59636

73.00074

79.73312

91.86278

78.36958

78.368

81.38422

77.03132

88.2035

83.38292

67.95264

86.44812

81.5122

77.82132

84.42256

75.7768

65.71378

83.54408

78.57024

72.94228

71.06208

74.023

60.48082

83.30076

74.81774

76.31716

76.19076

81.57856

80.70166

77.06134

78.79144

77.88294

73.70858

80.35248

88.70436

84.1271

85.79716

69.98136

75.71044

73.549

94.13798

84.76858

89.98416

73.94716

68.81532

82.01938

80.12338

87.0264

83.76054

75.76732

72.50304

80.91496

79.70784

78.58604

86.24114

80.91338

54.72804

84.6643

83.64204

76.25238

96.05136

82.86152

76.27924

85.55542

95.46992

73.96928

83.8822

96.9962

77.8545

76.3614

92.52954

77.95404

83.00056

88.53372

72.7511

67.071

92.9119

75.01682

77.15772

86.04364

77.96036

81.61016

82.38752

84.06706

86.40862

79.16906

68.8485

79.1738

78.44226

92.81868

78.65556

92.42842

74.4733

76.59682

73.53636

82.68614

76.80854

85.18886

73.6438

73.11766

79.8532

97.22688

78.96366

83.12538

70.20256

68.45508

92.49636

78.55128

78.81672

78.447

73.14294

70.72712

95.96762

76.80064

87.49724

87.59994

75.6346

71.95004

86.23798

71.58348

79.24332

82.26902

75.86528

67.46916

84.6485

70.4759

77.64594

85.25364

78.25898

68.45666

83.70366

75.77048

71.20112

79.27176

83.6689

71.02732

92.37944

69.61006

68.65416

72.49198

77.68702

76.5352

73.64538

69.3857

85.873

73.9361

83.07008

76.05488

72.47934

70.84878

88.07868

89.94466

81.40792

85.58386

72.37506

60.7984

99.04862

86.59506

74.0388

73.78758

66.66652

70.28314

81.25624

94.3655

76.28556

68.12012

74.2995

67.71406

89.2542

83.3213

79.92272

69.22928

84.22664

66.75184

77.8387

92.31308

71.89632

68.59728

80.75064

63.68822

81.73498

81.52168

73.92978

67.95264

73.34518

66.8814

77.81026

85.45272

76.75956

68.77424

72.48724

57.86908

71.70514

77.70598

74.6787

72.32292

64.69784

63.832

68.66206

76.5194

73.93926

73.49528

66.32682

58.56902

66.88772

75.0737

69.40466

66.6049

63.9505

57.26868

64.38658

71.46972

73.06552

69.18504

91.65896

62.8366

72.60416

78.22896

79.59882

72.66894

76.82908

58.5627

68.63836

74.23156

81.4885

71.57242

68.66364

60.60248

72.27552

77.93824

76.9855

69.8518

67.04256

58.51372

70.51066

75.91584

78.1863

69.83758

73.71332

69.01124

67.0078

71.0842

75.65198

81.7887

72.88224

66.82926

63.04358

64.95696

68.83744

74.07356

71.57242

65.83386

59.06988

63.10836

66.55276

75.80682

66.00292

65.22872

60.68306

64.18276

67.4818

63.1131

64.15906

68.83586

59.34006

65.0644

66.11984

63.3975

71.03048

71.63562

56.2322

60.02262

64.35972

61.39406

70.3021

69.50578

54.47366

56.57032

60.59142

59.17732

77.9414

65.00436

58.95296

58.88502

62.8129

61.39406

77.00604

70.2389

62.39262

61.1934

64.42292

63.49704

69.75068

69.99558

71.40652

69.4726

61.2013

58.55638

65.85124

67.17212

70.86774

76.3535

62.22198

56.83892

64.6931

64.8985

70.3732

74.36428

60.37812

52.9695

71.19638

65.99818

66.23044

70.12356

59.91518

54.38992

58.9972

73.07658

66.50694

72.46196

55.52278

56.16268

54.61586

70.19308

71.3212

67.64296

56.40284

51.98832

58.20878

74.72768

68.52302

72.3087

55.15622

52.13526

64.81318

77.80394

66.11984

73.10186

61.62632

53.35976

61.62

72.7511

67.54974

66.27626

66.34104

60.37496

72.7195

71.1553

74.7735

69.83126

69.1013

63.92996

70.05404

70.77452

71.10158

74.50964

69.2909

58.40944

72.9802

70.77452

75.41656

77.78498

69.79808

55.96992

69.45522

68.30972

68.03164

73.26618

70.863

60.80946

73.10976

65.21608

77.94772

76.0059

70.19308

62.87452

68.60834

59.92782

75.3265

81.0303

68.10274

60.24856

66.97304

71.39388

76.6616

76.7722

67.75356

60.78734

68.95278

63.50494

78.052

82.52024

74.0941

48.69876

71.19796

65.58896

79.19592

82.54552

71.8189

64.92536

73.43524

72.01956

75.14322

78.44068

71.58506

63.74194

73.08132

68.414

75.36916

79.9401

78.26214

62.05134

73.83498

74.8604

65.14182

75.14322

74.20628

64.57144

86.031

79.81686

68.96858

77.63646

77.03606

67.24796

79.47242

81.50272

62.39736

69.14238

75.57772

65.82438

72.4272

74.19364

66.91774

66.39318

72.14438

67.11208

86.3233

79.7268

68.92908

69.13606

75.80524

68.15488

74.9078

83.08746

65.59686

67.66824

72.35452

70.77452

78.4549

89.4754

68.0348

69.21506

66.37422

65.6253

78.75984

75.50346

69.82178

71.52818

64.20804

56.30488

68.29234

66.51168

72.10804

75.5003

66.39476

57.8438

65.33616

68.08062

72.21864

80.28454

69.8123

62.9393

61.43356

72.6721

74.98522

81.28942

69.7965

63.80198

65.21766

72.4588

73.65802

76.59998

70.09196

61.98656

66.3126

74.2995

76.5115

80.20712

82.0652

64.15748

67.25586

78.32692

77.14192

87.2081

79.68098

64.54458

78.00618

69.55476

74.50016

85.8256

80.33984

63.46702

78.90994

68.47878

73.78916

73.9203

79.29072

65.43728

81.70654

69.10604

65.31404

75.89372

81.73024

65.17816

75.92058

65.72168

68.82164

77.42158

76.52888

67.46758

79.78526

65.15762

74.18416

77.85134

70.5707

77.84976

79.42028

62.18248

70.43956

80.16604

74.25684

71.51712

85.08932

66.202

74.13518

81.5201

74.16046

64.60778

76.11018

67.14842

76.4246

73.15716

73.32622

65.02648

71.72094

70.33844

71.61666

72.12384

71.25168

68.4851

79.6557

70.02402

63.9268

68.62414

72.4351

68.57358

79.6794

64.22384

66.54328

70.20098

68.72842

69.8834

79.84056

58.79496

68.1375

70.12988

64.20488

63.74668

70.2705

60.0321

67.51498

70.9499

69.96398

59.03196

81.7413

56.48658

72.6405

74.20628

69.52948

61.71796

76.07226

52.51446

67.89734

72.28658

70.84404

63.43384

72.76532

43.58272

65.1513

60.79366

61.02592

60.10004

64.25544

46.38248

58.7049

61.66266

59.61972

62.47478

71.5661

45.69518

60.42078

60.17904

54.93502

58.65592

74.60286

46.24344

59.2895

53.06588

49.059

56.96532

70.28314

45.10742

33.2116

50.28982

44.87042

52.12736

49.05584

45.03

36.1188

50.13972

42.80852

48.9958

51.25678

46.66846

43.76284

49.60884

44.04566

44.86568

53.11802

45.65884

37.90736

48.45544

45.33494

45.16588

41.02944

45.55772

40.70238

50.37672

46.29242

42.36138

36.1504

39.76544

44.0346

50.74012

43.41998

44.57496

42.06276

39.57742

37.06048

53.59518

43.4737

44.74876

45.57984

37.5092

32.90982

48.0873

32.52272

45.65568

39.01336

38.21704

28.43684

42.7785

30.7784

40.81456

47.23568

31.0391

33.84518

37.7778

20.0581

40.5428

43.59852

33.0378

28.8587

34.97172

20.5558

40.32634

42.28396

25.1694

26.7968

30.44028

15.10954

36.27838

39.25984

24.22772

23.7553

27.2945

23.45194

21.92092

35.81544

25.24524

23.58624

20.72012

17.1588

18.565

36.88668

14.56444

20.05968

19.32182

13.32098

18.31694

17.87928

18.66138

20.34566

20.1134

17.33892

18.93946

17.14616

18.94894

30.58722

22.21638

18.72932

18.20792

12.72216

22.29696

20.73908

18.27428

23.25286

16.274

17.57434

15.32758

21.21308

21.25416

16.43358

16.82858

17.44004

20.59214

25.99258

17.29626

18.52076

17.58698

16.35142

14.33534

24.12976

21.45482

17.45584

14.70822

17.62174

12.63842

28.17772

23.33502

24.11712

20.78016

12.19602

17.99462

23.69052

18.11628

22.21322

18.13682

7.62034

6.03244

28.1714

22.70618

25.7777

18.81622

14.43962

18.17

21.6302

20.84494

23.35556

23.19756

20.40886

12.10122

29.8383

27.19022

26.41286

21.48958

13.37786

16.02436

22.65878

23.38084

26.91688

21.7329

17.86348

18.28692

24.44734

21.26522

33.42016

22.25114

16.71008

16.827

24.52634

26.37178

35.23242

24.46472

20.84968

24.01916

24.45682

24.48684

38.9628

23.37926

18.39436

21.39162

21.13092

28.6454

45.19116

22.71566

30.11322

19.23334

31.73272

30.35654

45.21328

28.31676

29.8383

28.67226

25.78718

32.28098

44.02196

34.63676

29.50018

29.44488

25.36058

35.8265

43.31412

41.48606

30.7231

31.00908

23.69842

33.28112

46.89282

41.36914

33.44702

31.24292

30.25068

40.37848

48.70034

40.11778

33.55446

35.12498

33.28744

47.2815

63.62028

39.79704

37.62454

31.31876

30.81948

43.95718

57.72056

42.17652

39.0181

36.2057

31.96498

48.664

54.07866

44.12308

42.21602

39.90132

29.48438

45.58616

55.49276

44.72822

45.83422

40.6534

36.2215

46.01592

57.5515

48.87256

49.1064

41.68988

37.11736

46.41882

60.277

59.93414

48.94524

41.35176

40.16676

48.33378

60.82684

56.0821

58.0255

44.42486

43.80076

55.69816

54.57636

53.41664

56.88632

46.88492

47.84714

64.50666

57.92754

55.15622

59.91992

44.89728

54.80388

59.05724

53.2776

57.3777

58.54058

50.72274

55.58756

55.67604

54.8813

57.68264

63.8557

50.14446

56.21166

56.90844

53.9333

61.38458

60.55508

57.24498

57.28764

55.54174

53.2302

57.92596

56.93688

62.7655

54.73752

58.99246

54.44522

57.40456

56.3112

66.00924

56.29856

59.09042

50.4889

52.19846

50.323

55.17834

57.78692

55.5133

56.42812

49.63728

56.68724

51.59174

55.66498

54.40256

56.72516

50.8286

53.8622

54.14818

59.92782

55.83404

56.81522

53.27128

51.508

55.75504

56.3033

55.07722

52.5903

51.54434

58.8392

57.3935

60.30386

53.62678

52.23638

45.64462

53.67734

61.4541

54.76438

53.8701

55.47064

52.6772

56.29382

62.43054

52.60768

55.55596

54.90026

53.03902

58.3494

62.12086

56.2322

60.55508

54.56214

59.65606

60.34652

67.32064

51.53012

59.64026

56.62404

62.0703

49.12694

56.25274

59.66712

67.36804

53.54304

58.13452

54.44838

67.43914

55.34266

55.85932

55.6397

62.05608

56.97164

58.13294

68.73632

55.79138

56.13266

66.90826

51.7055

62.30572

68.79794

63.73088

63.6503

65.56526

64.26334

68.94014

55.31422

71.26906

65.25242



		0		0.564

		6		1.063

				1.53

				1.947

				2.298

				2.57

				2.751

				2.835

				2.821

				2.713

				2.517

				2.247

				1.916

				1.537

				1.124

				0.687

				0.238

				-0.214

				-0.66

				-1.088

				-1.489

				-1.851

				-2.162

				-2.416

				-2.603

				-2.719

				-2.761

				-2.726

				-2.612

				-2.421

				-2.152

				-1.812

				-1.407

				-0.949

				-0.452

				0.067

				0.589

				1.095

				1.569

				1.994

				2.353

				2.634

				2.826

				2.921

				2.918

				2.819

				2.63

				2.363

				2.031

				1.65

				1.232

				0.791

				0.337

				-0.12

				-0.57

				-1.004

				-1.41

				-1.779

				-2.099

				-2.361

				-2.557

				-2.681

				-2.729

				-2.698

				-2.588

				-2.399

				-2.134

				-1.798

				-1.399

				-0.949

				-0.46

				0.05



Indikatordiagramm1

91.68364

122.01

411.15997408

151.159

178.54

202.789

222.04

233.758

235.144

224.032

199.977

165.003

123.593

81.777

45.554

19.213

4.187

-1.115

-0.416

1.993

2.862

0.989

-2.737

-6.21

-7.423

-5.612

-1.691

2.206

3.837

2.095

-2.226

-6.502

-7.169

-1.044

13.486

35.935

64.015

94.582

124.752

152.654

177.506

199.034

216.62

228.673

232.668

225.921

206.828

175.997

136.723

94.478

55.521

25.12

6.057

-2.011

-2.087

1.494

4.718

5.204

2.687

-1.418

-5.075

-6.784

-6.277

-4.5

-2.924

-2.6

-3.407

-3.884

-1.709

5.427

18.941

38.882

64.025

92.41



		0		0.354

		6		0.859

				1.335

				1.765

				2.133

				2.426

				2.634

				2.749

				2.767

				2.69

				2.525

				2.282

				1.972

				1.612

				1.214

				0.791

				0.355

				-0.083

				-0.513

				-0.925

				-1.309

				-1.653

				-1.95

				-2.188

				-2.362

				-2.465

				-2.493

				-2.443

				-2.314

				-2.108

				-1.827

				-1.479

				-1.073

				-0.622

				-0.139

				0.359

				0.855

				1.332

				1.774

				2.164

				2.489

				2.735

				2.893

				2.956

				2.922

				2.794

				2.578

				2.286

				1.932

				1.528

				1.089

				0.628

				0.155

				-0.319

				-0.783

				-1.227

				-1.641

				-2.014

				-2.336

				-2.599

				-2.794

				-2.917

				-2.963

				-2.931

				-2.82

				-2.629

				-2.361

				-2.023

				-1.621

				-1.168

				-0.677

				-0.164



Indikatordiagramm1

90.12014

106.959

366.39771956

131.469

154.733

176.278

195.016

208.914

215.237

211.365

195.869

169.407

134.985

97.417

62.108

33.596

14.385

4.497

1.856

3.316

5.87

7.571

7.841

7.156

6.354

5.963

5.89

5.599

4.634

3.18

2.329

3.876

9.705

21.055

37.998

59.396

83.342

107.87

131.57

153.811

174.447

193.167

208.859

219.369

221.882

213.852

194.142

163.871

126.551

87.372

51.845

24.274

6.642

-1.692

-3.39

-1.928

-0.276

0.01

-1.051

-2.395

-2.826

-1.835

0.066

1.634

1.638

-0.34

-3.439

-5.649

-4.476

2.145

15.104

33.857

56.745

81.698



		0		0.077

		6		0.753

				1.407

				2.02

				2.572

				3.047

				3.429

				3.705

				3.868

				3.911

				3.834

				3.64

				3.336

				2.933

				2.444

				1.883

				1.266

				0.613

				-0.059

				-0.73

				-1.38

				-1.99

				-2.54

				-3.014

				-3.396

				-3.675

				-3.842

				-3.892

				-3.824

				-3.641

				-3.347

				-2.953

				-2.47

				-1.912

				-1.295

				-0.639

				0.036

				0.712

				1.366

				1.98

				2.534

				3.01

				3.394

				3.673

				3.838

				3.883

				3.808

				3.615

				3.313

				2.911

				2.422

				1.862

				1.247

				0.596

				-0.073

				-0.741

				-1.387

				-1.993

				-2.539

				-3.009

				-3.388

				-3.664

				-3.828

				-3.875

				-3.804

				-3.618

				-3.321

				-2.924

				-2.438

				-1.877

				-1.258

				-0.6



Indikatordiagramm1

33.02112

37.31

55.92839628

39.914

42.436

45.057

47.787

50.317

51.998

51.982

49.512

44.248

36.505

27.269

17.969

10.064

4.591

1.852

1.347

2.007

2.604

2.213

0.526

-2.087

-4.772

-6.549

-6.685

-4.936

-1.567

2.809

7.503

11.991

16.037

19.661

23.012

26.219

29.312

32.242

34.972

37.565

40.196

43.051

46.149

49.188

51.493

52.153

50.305

45.487

37.899

28.462

18.616

9.92

3.578

0.088

-0.872

-0.268

0.68

0.952

0.068

-1.799

-3.962

-5.536

-5.79

-4.388

-1.453

2.561

7.085

11.653

16.015

20.119

24.014

27.733

31.237

34.442



		0		0.357

		6		1.033

				1.683

				2.285

				2.819

				3.266

				3.611

				3.841

				3.948

				3.93

				3.79

				3.534

				3.174

				2.723

				2.197

				1.611

				0.983

				0.329

				-0.335

				-0.989

				-1.617

				-2.2

				-2.72

				-3.162

				-3.511

				-3.756

				-3.89

				-3.908

				-3.807

				-3.592

				-3.268

				-2.843

				-2.331

				-1.747

				-1.107

				-0.433

				0.257

				0.94

				1.595

				2.2

				2.736

				3.184

				3.53

				3.761

				3.871

				3.856

				3.721

				3.47

				3.116

				2.672

				2.152

				1.573

				0.951

				0.305

				-0.349

				-0.992

				-1.606

				-2.175

				-2.68

				-3.106

				-3.44

				-3.672

				-3.793

				-3.8

				-3.691

				-3.47

				-3.142

				-2.717

				-2.207

				-1.627

				-0.993

				-0.326



Indikatordiagramm1

111.9466

119.469

229.82036596

131.46

144.236

157.402

169.67

178.941

182.75

178.971

166.565

146.083

119.721

90.879

63.313

40.195

23.355

12.967

7.763

5.648

4.492

2.798

0.049

-3.354

-6.445

-8.174

-7.79

-5.018

0.011

6.969

15.544

25.562

36.958

49.662

63.483

78.077

93.014

107.912

122.525

136.712

150.263

162.662

172.895

179.464

180.654

175.016

161.912

141.907

116.847

89.533

63.096

40.249

22.684

10.785

3.763

0.103

-1.828

-3.265

-4.758

-6.183

-6.984

-6.496

-4.214

0.081

6.356

14.428

24.063

35.007

46.959

59.521

72.225

84.639

96.531

108.002



		0		0.032

		6		0.744

				1.435

				2.082

				2.666

				3.167

				3.569

				3.859

				4.028

				4.072

				3.989

				3.783

				3.464

				3.041

				2.53

				1.948

				1.31

				0.637

				-0.054

				-0.742

				-1.408

				-2.032

				-2.597

				-3.083

				-3.478

				-3.768

				-3.945

				-4.004

				-3.941

				-3.76

				-3.465

				-3.063

				-2.566

				-1.989

				-1.347

				-0.661

				0.049

				0.76

				1.449

				2.095

				2.677

				3.175

				3.574

				3.86

				4.024

				4.061

				3.972

				3.76

				3.434

				3.007

				2.492

				1.905

				1.264

				0.588

				-0.105

				-0.794

				-1.461

				-2.086

				-2.649

				-3.134

				-3.526

				-3.813

				-3.987

				-4.042

				-3.976

				-3.792

				-3.494

				-3.089

				-2.59

				-2.011

				-1.367

				-0.679



Indikatordiagramm1

101.06464

105.714

212.80773484

119.735

132.478

143.386

151.998

157.796

160.103

158.143

151.27

139.293

122.76

103.033

82.09

62.094

44.845

31.346

21.625

14.884

9.92

5.643

1.483

-2.455

-5.529

-6.914

-5.996

-2.641

2.779

9.573

17.053

24.823

32.907

41.679

51.634

63.116

76.134

90.32

105.033

119.524

133.069

144.996

154.623

161.164

163.717

161.395

153.597

140.33

122.425

101.532

79.837

59.564

42.428

29.235

19.779

13.085

7.884

3.152

-1.505

-5.767

-8.819

-9.765

-8.051

-3.71

2.667

10.195

18.08

25.932

33.884

42.463

52.299

63.794

76.911

91.151



		0		0.619

		6		1.227

				1.801

				2.32

				2.765

				3.122

				3.376

				3.52

				3.548

				3.462

				3.267

				2.973

				2.595

				2.148

				1.648

				1.11

				0.549

				-0.02

				-0.586

				-1.135

				-1.654

				-2.128

				-2.546

				-2.895

				-3.164

				-3.347

				-3.436

				-3.428

				-3.323

				-3.121

				-2.826

				-2.443

				-1.982

				-1.455

				-0.878

				-0.27

				0.35

				0.961

				1.541

				2.07

				2.529

				2.903

				3.178

				3.343

				3.395

				3.332

				3.161

				2.892

				2.537

				2.113

				1.636

				1.121

				0.583

				0.036

				-0.508

				-1.035

				-1.533

				-1.988

				-2.389

				-2.723

				-2.98

				-3.151

				-3.232

				-3.217

				-3.104

				-2.895

				-2.592

				-2.201

				-1.732

				-1.198

				-0.615

				-0.002



Indikatordiagramm1

93.05952

120.798

334.77712032

148.528

173.469

194.594

210.974

221.368

224.121

217.516

200.502

173.483

138.777

100.452

63.491

32.537

10.66

-1.397

-5.195

-3.83

-0.736

1.475

1.688

0.277

-1.511

-2.42

-1.9

-0.33

1.3

2.069

1.8

1.401

2.68

7.733

18.164

34.498

56.015

81.063

107.63

133.903

158.522

180.449

198.582

211.391

216.869

212.948

198.279

173.056

139.493

101.669

64.688

33.394

11.107

-1.171

-4.786

-2.713

1.614

5.446

7.409

7.547

6.774

6.085

5.916

5.961

5.488

3.982

1.739

0.106

1.212

7.272

19.794

38.997

63.72

91.81



Indikatordiagramme (Bodenkontaktkraft [kN] über Schwingweg [mm]) für einige Stellen dargestellt


Diagramm1

		0		0.077

		6		0.753

				1.407

				2.02

				2.572

				3.047

				3.429

				3.705

				3.868

				3.911

				3.834

				3.64

				3.336

				2.933

				2.444

				1.883

				1.266

				0.613

				-0.059

				-0.73

				-1.38

				-1.99

				-2.54

				-3.014

				-3.396

				-3.675

				-3.842

				-3.892

				-3.824

				-3.641

				-3.347

				-2.953

				-2.47

				-1.912

				-1.295

				-0.639

				0.036

				0.712

				1.366

				1.98

				2.534

				3.01

				3.394

				3.673

				3.838

				3.883

				3.808

				3.615

				3.313

				2.911

				2.422

				1.862

				1.247

				0.596

				-0.073

				-0.741

				-1.387

				-1.993

				-2.539

				-3.009

				-3.388

				-3.664

				-3.828

				-3.875

				-3.804

				-3.618

				-3.321

				-2.924

				-2.438

				-1.877

				-1.258

				-0.6



Indikatordiagramm1

33.02112

37.31

55.92839628

39.914

42.436

45.057

47.787

50.317

51.998

51.982

49.512

44.248

36.505

27.269

17.969

10.064

4.591

1.852

1.347

2.007

2.604

2.213

0.526

-2.087

-4.772

-6.549

-6.685

-4.936

-1.567

2.809

7.503

11.991

16.037

19.661

23.012

26.219

29.312

32.242

34.972

37.565

40.196

43.051

46.149

49.188

51.493

52.153

50.305

45.487

37.899

28.462

18.616

9.92

3.578

0.088

-0.872

-0.268

0.68

0.952

0.068

-1.799

-3.962

-5.536

-5.79

-4.388

-1.453

2.561

7.085

11.653

16.015

20.119

24.014

27.733

31.237

34.442



EBoden
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EBoden

		0.2		0.2		0.2		0.2		0.2		0.2

		0.4		0.4		0.4		0.4		0.4		0.4

		0.6		0.6		0.6		0.6		0.6		0.6

		0.8		0.8		0.8		0.8		0.8		0.8

		1		1		1		1		1		1

		1.2		1.2		1.2		1.2		1.2		1.2

		1.4		1.4		1.4		1.4		1.4		1.4

		1.6		1.6		1.6		1.6		1.6		1.6

		1.8		1.8		1.8		1.8		1.8		1.8

		2		2		2		2		2		2

		2.2		2.2		2.2		2.2		2.2		2.2

		2.4		2.4		2.4		2.4		2.4		2.4

		2.6		2.6		2.6		2.6		2.6		2.6

		2.8		2.8		2.8		2.8		2.8		2.8

		3		3		3		3		3		3

		3.2		3.2		3.2		3.2		3.2		3.2

		3.4		3.4		3.4		3.4		3.4		3.4

		3.6		3.6		3.6		3.6		3.6		3.6

		3.8		3.8		3.8		3.8		3.8		3.8

		4		4		4		4		4		4

		4.2		4.2		4.2		4.2		4.2		4.2

		4.4		4.4		4.4		4.4		4.4		4.4

		4.6		4.6		4.6		4.6		4.6		4.6

		4.8		4.8		4.8		4.8		4.8		4.8

		5		5		5		5		5		5

		5.2		5.2		5.2		5.2		5.2		5.2

		5.4		5.4		5.4		5.4		5.4		5.4

		5.6		5.6		5.6		5.6		5.6		5.6

		5.8		5.8		5.8		5.8		5.8		5.8

		6		6		6		6		6		6

		6.2		6.2		6.2		6.2		6.2		6.2

		6.4		6.4		6.4		6.4		6.4		6.4

		6.6		6.6		6.6		6.6		6.6		6.6

		6.8		6.8		6.8		6.8		6.8		6.8

		7		7		7		7		7		7

		7.2		7.2		7.2		7.2		7.2		7.2

		7.4		7.4		7.4		7.4		7.4		7.4

		7.6		7.6		7.6		7.6		7.6		7.6

		7.8		7.8		7.8		7.8		7.8		7.8

		8		8		8		8		8		8

		8.2		8.2		8.2		8.2		8.2		8.2

		8.4		8.4		8.4		8.4		8.4		8.4

		8.6		8.6		8.6		8.6		8.6		8.6

		8.8		8.8		8.8		8.8		8.8		8.8

		9		9		9		9		9		9

		9.2		9.2		9.2		9.2		9.2		9.2

		9.4		9.4		9.4		9.4		9.4		9.4

		9.6		9.6		9.6		9.6		9.6		9.6

		9.8		9.8		9.8		9.8		9.8		9.8

		10		10		10		10		10		10

		10.2		10.2		10.2		10.2		10.2		10.2

		10.4		10.4		10.4		10.4		10.4		10.4

		10.6		10.6		10.6		10.6		10.6		10.6

		10.8		10.8		10.8		10.8		10.8		10.8

		11		11		11		11		11		11

		11.2		11.2		11.2		11.2		11.2		11.2

		11.4		11.4		11.4		11.4		11.4		11.4

		11.6		11.6		11.6		11.6		11.6		11.6

		11.8		11.8		11.8		11.8		11.8		11.8

		12		12		12		12		12		12

		12.2		12.2		12.2		12.2		12.2		12.2

		12.4		12.4		12.4		12.4		12.4		12.4

		12.6		12.6		12.6		12.6		12.6		12.6

		12.8		12.8		12.8		12.8		12.8		12.8

		13		13		13		13		13		13

		13.2		13.2		13.2		13.2		13.2		13.2

		13.4		13.4		13.4		13.4		13.4		13.4

		13.6		13.6		13.6		13.6		13.6		13.6

		13.8		13.8		13.8		13.8		13.8		13.8

		14		14		14		14		14		14

		14.2		14.2		14.2		14.2		14.2		14.2

		14.4		14.4		14.4		14.4		14.4		14.4

		14.6		14.6		14.6		14.6		14.6		14.6

		14.8		14.8		14.8		14.8		14.8		14.8

		15		15		15		15		15		15

		15.2		15.2		15.2		15.2		15.2		15.2

		15.4		15.4		15.4		15.4		15.4		15.4

		15.6		15.6		15.6		15.6		15.6		15.6

		15.8		15.8		15.8		15.8		15.8		15.8

		16		16		16		16		16		16

		16.2		16.2		16.2		16.2		16.2		16.2

		16.4		16.4		16.4		16.4		16.4		16.4

		16.6		16.6		16.6		16.6		16.6		16.6

		16.8		16.8		16.8		16.8		16.8		16.8

		17		17		17		17		17		17

		17.2		17.2		17.2		17.2		17.2		17.2

		17.4		17.4		17.4		17.4		17.4		17.4

		17.6		17.6		17.6		17.6		17.6		17.6

		17.8		17.8		17.8		17.8		17.8		17.8

		18		18		18		18		18		18

		18.2		18.2		18.2		18.2		18.2		18.2

		18.4		18.4		18.4		18.4		18.4		18.4

		18.6		18.6		18.6		18.6		18.6		18.6

		18.8		18.8		18.8		18.8		18.8		18.8

		19		19		19		19		19		19

		19.2		19.2		19.2		19.2		19.2		19.2

		19.4		19.4		19.4		19.4		19.4		19.4

		19.6		19.6		19.6		19.6		19.6		19.6

		19.8		19.8		19.8		19.8		19.8		19.8

		20		20		20		20		20		20

		20.2		20.2		20.2		20.2		20.2		20.2

		20.4		20.4		20.4		20.4		20.4		20.4

		20.6		20.6		20.6		20.6		20.6		20.6

		20.8		20.8		20.8		20.8		20.8		20.8

		21		21		21		21		21		21

		21.2		21.2		21.2		21.2		21.2		21.2

		21.4		21.4		21.4		21.4		21.4		21.4

		21.6		21.6		21.6		21.6		21.6		21.6

		21.8		21.8		21.8		21.8		21.8		21.8

		22		22		22		22		22		22

		22.2		22.2		22.2		22.2		22.2		22.2

		22.4		22.4		22.4		22.4		22.4		22.4

		22.6		22.6		22.6		22.6		22.6		22.6

		22.8		22.8		22.8		22.8		22.8		22.8

		23		23		23		23		23		23

		23.2		23.2		23.2		23.2		23.2		23.2

		23.4		23.4		23.4		23.4		23.4		23.4

		23.6		23.6		23.6		23.6		23.6		23.6

		23.8		23.8		23.8		23.8		23.8		23.8

		24		24		24		24		24		24

		24.2		24.2		24.2		24.2		24.2		24.2

		24.4		24.4		24.4		24.4		24.4		24.4

		24.6		24.6		24.6		24.6		24.6		24.6

		24.8		24.8		24.8		24.8		24.8		24.8

		25		25		25		25		25		25

		25.2		25.2		25.2		25.2		25.2		25.2

		25.4		25.4		25.4		25.4		25.4		25.4

		25.6		25.6		25.6		25.6		25.6		25.6

		25.8		25.8		25.8		25.8		25.8		25.8

		26		26		26		26		26		26

		26.2		26.2		26.2		26.2		26.2		26.2

		26.4		26.4		26.4		26.4		26.4		26.4

		26.6		26.6		26.6		26.6		26.6		26.6

		26.8		26.8		26.8		26.8		26.8		26.8

		27		27		27		27		27		27

		27.2		27.2		27.2		27.2		27.2		27.2

		27.4		27.4		27.4		27.4		27.4		27.4

		27.6		27.6		27.6		27.6		27.6		27.6

		27.8		27.8		27.8		27.8		27.8		27.8

		28		28		28		28		28		28

		28.2		28.2		28.2		28.2		28.2		28.2

		28.4		28.4		28.4		28.4		28.4		28.4

		28.6		28.6		28.6		28.6		28.6		28.6

		28.8		28.8		28.8		28.8		28.8		28.8

		29		29		29		29		29		29

		29.2		29.2		29.2		29.2		29.2		29.2

		29.4		29.4		29.4		29.4		29.4		29.4

		29.6		29.6		29.6		29.6		29.6		29.6

		29.8		29.8		29.8		29.8		29.8		29.8

		30		30		30		30		30		30

		30.2		30.2		30.2		30.2		30.2		30.2

		30.4		30.4		30.4		30.4		30.4		30.4

		30.6		30.6		30.6		30.6		30.6		30.6

		30.8		30.8		30.8		30.8		30.8		30.8

		31		31		31		31		31		31

		31.2		31.2		31.2		31.2		31.2		31.2

		31.4		31.4		31.4		31.4		31.4		31.4

		31.6		31.6		31.6		31.6		31.6		31.6

		31.8		31.8		31.8		31.8		31.8		31.8

		32		32		32		32		32		32

		32.2		32.2		32.2		32.2		32.2		32.2

		32.4		32.4		32.4		32.4		32.4		32.4

		32.6		32.6		32.6		32.6		32.6		32.6

		32.8		32.8		32.8		32.8		32.8		32.8

		33		33		33		33		33		33

		33.2		33.2		33.2		33.2		33.2		33.2

		33.4		33.4		33.4		33.4		33.4		33.4

		33.6		33.6		33.6		33.6		33.6		33.6

		33.8		33.8		33.8		33.8		33.8		33.8

		34		34		34		34		34		34

		34.2		34.2		34.2		34.2		34.2		34.2

		34.4		34.4		34.4		34.4		34.4		34.4

		34.6		34.6		34.6		34.6		34.6		34.6

		34.8		34.8		34.8		34.8		34.8		34.8

		35		35		35		35		35		35

		35.2		35.2		35.2		35.2		35.2		35.2



HABau30 (20°)

HABau32 (25°)

HABau34 (30°)

HABau35 (35°)

HABau25 (geregelt 0..90°)

HABau38 (geregelt 0..90°)

Fahrstrecke [m]

EVib [MN/m²]

Dynamischer Steifigkeitsmodul Evib     
aufgenommen auf NBS Köln-Rhein/Main,PFA 52,EÜ WehII, Boden: gießig,sandig,     Weichstelle entdeckt

74.28844

84.8144

79.68414

77.86872

78.65398

91.23552

79.4582

75.18746

75.60932

89.033

83.1949

90.93216

82.91366

79.90376

70.87564

96.58224

77.87978

81.88508

84.59636

73.00074

79.73312

91.86278

78.36958

78.368

81.38422

77.03132

88.2035

83.38292

67.95264

86.44812

81.5122

77.82132

84.42256

75.7768

65.71378

83.54408

78.57024

72.94228

71.06208

74.023

60.48082

83.30076

74.81774

76.31716

76.19076

81.57856

80.70166

77.06134

78.79144

77.88294

73.70858

80.35248

88.70436

84.1271

85.79716

69.98136

75.71044

73.549

94.13798

84.76858

89.98416

73.94716

68.81532

82.01938

80.12338

87.0264

83.76054

75.76732

72.50304

80.91496

79.70784

78.58604

86.24114

80.91338

54.72804

84.6643

83.64204

76.25238

96.05136

82.86152

76.27924

85.55542

95.46992

73.96928

83.8822

96.9962

77.8545

76.3614

92.52954

77.95404

83.00056

88.53372

72.7511

67.071

92.9119

75.01682

77.15772

86.04364

77.96036

81.61016

82.38752

84.06706

86.40862

79.16906

68.8485

79.1738

78.44226

92.81868

78.65556

92.42842

74.4733

76.59682

73.53636

82.68614

76.80854

85.18886

73.6438

73.11766

79.8532

97.22688

78.96366

83.12538

70.20256

68.45508

92.49636

78.55128

78.81672

78.447

73.14294

70.72712

95.96762

76.80064

87.49724

87.59994

75.6346

71.95004

86.23798

71.58348

79.24332

82.26902

75.86528

67.46916

84.6485

70.4759

77.64594

85.25364

78.25898

68.45666

83.70366

75.77048

71.20112

79.27176

83.6689

71.02732

92.37944

69.61006

68.65416

72.49198

77.68702

76.5352

73.64538

69.3857

85.873

73.9361

83.07008

76.05488

72.47934

70.84878

88.07868

89.94466

81.40792

85.58386

72.37506

60.7984

99.04862

86.59506

74.0388

73.78758

66.66652

70.28314

81.25624

94.3655

76.28556

68.12012

74.2995

67.71406

89.2542

83.3213

79.92272

69.22928

84.22664

66.75184

77.8387

92.31308

71.89632

68.59728

80.75064

63.68822

81.73498

81.52168

73.92978

67.95264

73.34518

66.8814

77.81026

85.45272

76.75956

68.77424

72.48724

57.86908

71.70514

77.70598

74.6787

72.32292

64.69784

63.832

68.66206

76.5194

73.93926

73.49528

66.32682

58.56902

66.88772

75.0737

69.40466

66.6049

63.9505

57.26868

64.38658

71.46972

73.06552

69.18504

91.65896

62.8366

72.60416

78.22896

79.59882

72.66894

76.82908

58.5627

68.63836

74.23156

81.4885

71.57242

68.66364

60.60248

72.27552

77.93824

76.9855

69.8518

67.04256

58.51372

70.51066

75.91584

78.1863

69.83758

73.71332

69.01124

67.0078

71.0842

75.65198

81.7887

72.88224

66.82926

63.04358

64.95696

68.83744

74.07356

71.57242

65.83386

59.06988

63.10836

66.55276

75.80682

66.00292

65.22872

60.68306

64.18276

67.4818

63.1131

64.15906

68.83586

59.34006

65.0644

66.11984

63.3975

71.03048

71.63562

56.2322

60.02262

64.35972

61.39406

70.3021

69.50578

54.47366

56.57032

60.59142

59.17732

77.9414

65.00436

58.95296

58.88502

62.8129

61.39406

77.00604

70.2389

62.39262

61.1934

64.42292

63.49704

69.75068

69.99558

71.40652

69.4726

61.2013

58.55638

65.85124

67.17212

70.86774

76.3535

62.22198

56.83892

64.6931

64.8985

70.3732

74.36428

60.37812

52.9695

71.19638

65.99818

66.23044

70.12356

59.91518

54.38992

58.9972

73.07658

66.50694

72.46196

55.52278

56.16268

54.61586

70.19308

71.3212

67.64296

56.40284

51.98832

58.20878

74.72768

68.52302

72.3087

55.15622

52.13526

64.81318

77.80394

66.11984

73.10186

61.62632

53.35976

61.62

72.7511

67.54974

66.27626

66.34104

60.37496

72.7195

71.1553

74.7735

69.83126

69.1013

63.92996

70.05404

70.77452

71.10158

74.50964

69.2909

58.40944

72.9802

70.77452

75.41656

77.78498

69.79808

55.96992

69.45522

68.30972

68.03164

73.26618

70.863

60.80946

73.10976

65.21608

77.94772

76.0059

70.19308

62.87452

68.60834

59.92782

75.3265

81.0303

68.10274

60.24856

66.97304

71.39388

76.6616

76.7722

67.75356

60.78734

68.95278

63.50494

78.052

82.52024

74.0941

48.69876

71.19796

65.58896

79.19592

82.54552

71.8189

64.92536

73.43524

72.01956

75.14322

78.44068

71.58506

63.74194

73.08132

68.414

75.36916

79.9401

78.26214

62.05134

73.83498

74.8604

65.14182

75.14322

74.20628

64.57144

86.031

79.81686

68.96858

77.63646

77.03606

67.24796

79.47242

81.50272

62.39736

69.14238

75.57772

65.82438

72.4272

74.19364

66.91774

66.39318

72.14438

67.11208

86.3233

79.7268

68.92908

69.13606

75.80524

68.15488

74.9078

83.08746

65.59686

67.66824

72.35452

70.77452

78.4549

89.4754

68.0348

69.21506

66.37422

65.6253

78.75984

75.50346

69.82178

71.52818

64.20804

56.30488

68.29234

66.51168

72.10804

75.5003

66.39476

57.8438

65.33616

68.08062

72.21864

80.28454

69.8123

62.9393

61.43356

72.6721

74.98522

81.28942

69.7965

63.80198

65.21766

72.4588

73.65802

76.59998

70.09196

61.98656

66.3126

74.2995

76.5115

80.20712

82.0652

64.15748

67.25586

78.32692

77.14192

87.2081

79.68098

64.54458

78.00618

69.55476

74.50016

85.8256

80.33984

63.46702

78.90994

68.47878

73.78916

73.9203

79.29072

65.43728

81.70654

69.10604

65.31404

75.89372

81.73024

65.17816

75.92058

65.72168

68.82164

77.42158

76.52888

67.46758

79.78526

65.15762

74.18416

77.85134

70.5707

77.84976

79.42028

62.18248

70.43956

80.16604

74.25684

71.51712

85.08932

66.202

74.13518

81.5201

74.16046

64.60778

76.11018

67.14842

76.4246

73.15716

73.32622

65.02648

71.72094

70.33844

71.61666

72.12384

71.25168

68.4851

79.6557

70.02402

63.9268

68.62414

72.4351

68.57358

79.6794

64.22384

66.54328

70.20098

68.72842

69.8834

79.84056

58.79496

68.1375

70.12988

64.20488

63.74668

70.2705

60.0321

67.51498

70.9499

69.96398

59.03196

81.7413

56.48658

72.6405

74.20628

69.52948

61.71796

76.07226

52.51446

67.89734

72.28658

70.84404

63.43384

72.76532

43.58272

65.1513

60.79366

61.02592

60.10004

64.25544

46.38248

58.7049

61.66266

59.61972

62.47478

71.5661

45.69518

60.42078

60.17904

54.93502

58.65592

74.60286

46.24344

59.2895

53.06588

49.059

56.96532

70.28314

45.10742

33.2116

50.28982

44.87042

52.12736

49.05584

45.03

36.1188

50.13972

42.80852

48.9958

51.25678

46.66846

43.76284

49.60884

44.04566

44.86568

53.11802

45.65884

37.90736

48.45544

45.33494

45.16588

41.02944

45.55772

40.70238

50.37672

46.29242

42.36138

36.1504

39.76544

44.0346

50.74012

43.41998

44.57496

42.06276

39.57742

37.06048

53.59518

43.4737

44.74876

45.57984

37.5092

32.90982

48.0873

32.52272

45.65568

39.01336

38.21704

28.43684

42.7785

30.7784

40.81456

47.23568

31.0391

33.84518

37.7778

20.0581

40.5428

43.59852

33.0378

28.8587

34.97172

20.5558

40.32634

42.28396

25.1694

26.7968

30.44028

15.10954

36.27838

39.25984

24.22772

23.7553

27.2945

23.45194

21.92092

35.81544

25.24524

23.58624

20.72012

17.1588

18.565

36.88668

14.56444

20.05968

19.32182

13.32098

18.31694

17.87928

18.66138

20.34566

20.1134

17.33892

18.93946

17.14616

18.94894

30.58722

22.21638

18.72932

18.20792

12.72216

22.29696

20.73908

18.27428

23.25286

16.274

17.57434

15.32758

21.21308

21.25416

16.43358

16.82858

17.44004

20.59214

25.99258

17.29626

18.52076

17.58698

16.35142

14.33534

24.12976

21.45482

17.45584

14.70822

17.62174

12.63842

28.17772

23.33502

24.11712

20.78016

12.19602

17.99462

23.69052

18.11628

22.21322

18.13682

7.62034

6.03244

28.1714

22.70618

25.7777

18.81622

14.43962

18.17

21.6302

20.84494

23.35556

23.19756

20.40886

12.10122

29.8383

27.19022

26.41286

21.48958

13.37786

16.02436

22.65878

23.38084

26.91688

21.7329

17.86348

18.28692

24.44734

21.26522

33.42016

22.25114

16.71008

16.827

24.52634

26.37178

35.23242

24.46472

20.84968

24.01916

24.45682

24.48684

38.9628

23.37926

18.39436

21.39162

21.13092

28.6454

45.19116

22.71566

30.11322

19.23334

31.73272

30.35654

45.21328

28.31676

29.8383

28.67226

25.78718

32.28098

44.02196

34.63676

29.50018

29.44488

25.36058

35.8265

43.31412

41.48606

30.7231

31.00908

23.69842

33.28112

46.89282

41.36914

33.44702

31.24292

30.25068

40.37848

48.70034

40.11778

33.55446

35.12498

33.28744

47.2815

63.62028

39.79704

37.62454

31.31876

30.81948

43.95718

57.72056

42.17652

39.0181

36.2057

31.96498

48.664

54.07866

44.12308

42.21602

39.90132

29.48438

45.58616

55.49276

44.72822

45.83422

40.6534

36.2215

46.01592

57.5515

48.87256

49.1064

41.68988

37.11736

46.41882

60.277

59.93414

48.94524

41.35176

40.16676

48.33378

60.82684

56.0821

58.0255

44.42486

43.80076

55.69816

54.57636

53.41664

56.88632

46.88492

47.84714

64.50666

57.92754

55.15622

59.91992

44.89728

54.80388

59.05724

53.2776

57.3777

58.54058

50.72274

55.58756

55.67604

54.8813

57.68264

63.8557

50.14446

56.21166

56.90844

53.9333

61.38458

60.55508

57.24498

57.28764

55.54174

53.2302

57.92596

56.93688

62.7655

54.73752

58.99246

54.44522

57.40456

56.3112

66.00924

56.29856

59.09042

50.4889

52.19846

50.323

55.17834

57.78692

55.5133

56.42812

49.63728

56.68724

51.59174

55.66498

54.40256

56.72516

50.8286

53.8622

54.14818

59.92782

55.83404

56.81522

53.27128

51.508

55.75504

56.3033

55.07722

52.5903

51.54434

58.8392

57.3935

60.30386

53.62678

52.23638

45.64462

53.67734

61.4541

54.76438

53.8701

55.47064

52.6772

56.29382

62.43054

52.60768

55.55596

54.90026

53.03902

58.3494

62.12086

56.2322

60.55508

54.56214

59.65606

60.34652

67.32064

51.53012

59.64026

56.62404

62.0703

49.12694

56.25274

59.66712

67.36804

53.54304

58.13452

54.44838

67.43914

55.34266

55.85932

55.6397

62.05608

56.97164

58.13294

68.73632

55.79138

56.13266

66.90826

51.7055

62.30572

68.79794

63.73088

63.6503

65.56526

64.26334

68.94014

55.31422

71.26906

65.25242



		0		0.564

		6		1.063

				1.53

				1.947

				2.298

				2.57

				2.751

				2.835

				2.821

				2.713

				2.517

				2.247

				1.916

				1.537

				1.124

				0.687

				0.238

				-0.214

				-0.66

				-1.088

				-1.489

				-1.851

				-2.162

				-2.416

				-2.603

				-2.719

				-2.761

				-2.726

				-2.612

				-2.421

				-2.152

				-1.812

				-1.407

				-0.949

				-0.452

				0.067

				0.589

				1.095

				1.569

				1.994

				2.353

				2.634

				2.826

				2.921

				2.918

				2.819

				2.63

				2.363

				2.031

				1.65

				1.232

				0.791

				0.337

				-0.12

				-0.57

				-1.004

				-1.41

				-1.779

				-2.099

				-2.361

				-2.557

				-2.681

				-2.729

				-2.698

				-2.588

				-2.399

				-2.134

				-1.798

				-1.399

				-0.949

				-0.46

				0.05



Indikatordiagramm1

91.68364

122.01

411.15997408

151.159

178.54

202.789

222.04

233.758

235.144

224.032

199.977

165.003

123.593

81.777

45.554

19.213

4.187

-1.115

-0.416

1.993

2.862

0.989

-2.737

-6.21

-7.423

-5.612

-1.691

2.206

3.837

2.095

-2.226

-6.502

-7.169

-1.044

13.486

35.935

64.015

94.582

124.752

152.654

177.506

199.034

216.62

228.673

232.668

225.921

206.828

175.997

136.723

94.478

55.521

25.12

6.057

-2.011

-2.087

1.494

4.718

5.204

2.687

-1.418

-5.075

-6.784

-6.277

-4.5

-2.924

-2.6

-3.407

-3.884

-1.709

5.427

18.941

38.882

64.025

92.41



		0		0.354

		6		0.859

				1.335

				1.765

				2.133

				2.426

				2.634

				2.749

				2.767

				2.69

				2.525

				2.282

				1.972

				1.612

				1.214

				0.791

				0.355

				-0.083

				-0.513

				-0.925

				-1.309

				-1.653

				-1.95

				-2.188

				-2.362

				-2.465

				-2.493

				-2.443

				-2.314

				-2.108

				-1.827

				-1.479

				-1.073

				-0.622

				-0.139

				0.359

				0.855

				1.332

				1.774

				2.164

				2.489

				2.735

				2.893

				2.956

				2.922

				2.794

				2.578

				2.286

				1.932

				1.528

				1.089

				0.628

				0.155

				-0.319

				-0.783

				-1.227

				-1.641

				-2.014

				-2.336

				-2.599

				-2.794

				-2.917

				-2.963

				-2.931

				-2.82

				-2.629

				-2.361

				-2.023

				-1.621

				-1.168

				-0.677

				-0.164



Indikatordiagramm1

90.12014

106.959

366.39771956

131.469

154.733

176.278

195.016

208.914

215.237

211.365

195.869

169.407

134.985

97.417

62.108

33.596

14.385

4.497

1.856

3.316

5.87

7.571

7.841

7.156

6.354

5.963

5.89

5.599

4.634

3.18

2.329

3.876

9.705

21.055

37.998

59.396

83.342

107.87

131.57

153.811

174.447

193.167

208.859

219.369

221.882

213.852

194.142

163.871

126.551

87.372

51.845

24.274

6.642

-1.692

-3.39

-1.928

-0.276

0.01

-1.051

-2.395

-2.826

-1.835

0.066

1.634

1.638

-0.34

-3.439

-5.649

-4.476

2.145

15.104

33.857

56.745

81.698



		0		0.077

		6		0.753

				1.407

				2.02

				2.572

				3.047

				3.429

				3.705

				3.868

				3.911

				3.834

				3.64

				3.336

				2.933

				2.444

				1.883

				1.266

				0.613

				-0.059

				-0.73

				-1.38

				-1.99

				-2.54

				-3.014

				-3.396

				-3.675

				-3.842

				-3.892

				-3.824

				-3.641

				-3.347

				-2.953

				-2.47

				-1.912

				-1.295

				-0.639

				0.036

				0.712

				1.366

				1.98

				2.534

				3.01

				3.394

				3.673

				3.838

				3.883

				3.808

				3.615

				3.313

				2.911

				2.422

				1.862

				1.247

				0.596

				-0.073

				-0.741

				-1.387

				-1.993

				-2.539

				-3.009

				-3.388

				-3.664

				-3.828

				-3.875

				-3.804

				-3.618

				-3.321

				-2.924

				-2.438

				-1.877

				-1.258

				-0.6



Indikatordiagramm1

33.02112

37.31

55.92839628

39.914

42.436

45.057

47.787

50.317

51.998

51.982

49.512

44.248

36.505

27.269

17.969

10.064

4.591

1.852

1.347

2.007

2.604

2.213

0.526

-2.087

-4.772

-6.549

-6.685

-4.936

-1.567

2.809

7.503

11.991

16.037

19.661

23.012

26.219

29.312

32.242

34.972

37.565

40.196

43.051

46.149

49.188

51.493

52.153

50.305

45.487

37.899

28.462

18.616

9.92

3.578

0.088

-0.872

-0.268

0.68

0.952

0.068

-1.799

-3.962

-5.536

-5.79

-4.388

-1.453

2.561

7.085

11.653

16.015

20.119

24.014

27.733

31.237

34.442



		0		0.357

		6		1.033

				1.683

				2.285

				2.819

				3.266

				3.611

				3.841

				3.948

				3.93

				3.79

				3.534

				3.174

				2.723

				2.197

				1.611

				0.983

				0.329

				-0.335

				-0.989

				-1.617

				-2.2

				-2.72

				-3.162

				-3.511

				-3.756

				-3.89

				-3.908

				-3.807

				-3.592

				-3.268

				-2.843

				-2.331

				-1.747

				-1.107

				-0.433

				0.257

				0.94

				1.595

				2.2

				2.736

				3.184

				3.53

				3.761

				3.871

				3.856

				3.721

				3.47

				3.116

				2.672

				2.152

				1.573

				0.951

				0.305

				-0.349

				-0.992

				-1.606

				-2.175

				-2.68

				-3.106

				-3.44

				-3.672

				-3.793

				-3.8

				-3.691

				-3.47

				-3.142

				-2.717

				-2.207

				-1.627

				-0.993

				-0.326



Indikatordiagramm1

111.9466

119.469

229.82036596

131.46

144.236

157.402

169.67

178.941

182.75

178.971

166.565

146.083

119.721

90.879

63.313

40.195

23.355

12.967

7.763

5.648

4.492

2.798

0.049

-3.354

-6.445

-8.174

-7.79

-5.018

0.011

6.969

15.544

25.562

36.958

49.662

63.483

78.077

93.014

107.912

122.525

136.712

150.263

162.662

172.895

179.464

180.654

175.016

161.912

141.907

116.847

89.533

63.096

40.249

22.684

10.785

3.763

0.103

-1.828

-3.265

-4.758

-6.183

-6.984

-6.496

-4.214

0.081

6.356

14.428

24.063

35.007

46.959

59.521

72.225

84.639

96.531

108.002



		0		0.032

		6		0.744

				1.435

				2.082

				2.666

				3.167

				3.569

				3.859

				4.028

				4.072

				3.989

				3.783

				3.464

				3.041

				2.53

				1.948

				1.31

				0.637

				-0.054

				-0.742

				-1.408

				-2.032

				-2.597

				-3.083

				-3.478

				-3.768

				-3.945

				-4.004

				-3.941

				-3.76

				-3.465

				-3.063

				-2.566

				-1.989

				-1.347

				-0.661

				0.049

				0.76

				1.449

				2.095

				2.677

				3.175

				3.574

				3.86

				4.024

				4.061

				3.972

				3.76

				3.434

				3.007

				2.492

				1.905

				1.264

				0.588

				-0.105

				-0.794

				-1.461

				-2.086

				-2.649

				-3.134

				-3.526

				-3.813

				-3.987

				-4.042

				-3.976

				-3.792

				-3.494

				-3.089

				-2.59

				-2.011

				-1.367

				-0.679



Indikatordiagramm1

101.06464

105.714

212.80773484

119.735

132.478

143.386

151.998

157.796

160.103

158.143

151.27

139.293

122.76

103.033

82.09

62.094

44.845

31.346

21.625

14.884

9.92

5.643

1.483

-2.455

-5.529

-6.914

-5.996

-2.641

2.779

9.573

17.053

24.823

32.907

41.679

51.634

63.116

76.134

90.32

105.033

119.524

133.069

144.996

154.623

161.164

163.717

161.395

153.597

140.33

122.425

101.532

79.837

59.564

42.428

29.235

19.779

13.085

7.884

3.152

-1.505

-5.767

-8.819

-9.765

-8.051

-3.71

2.667

10.195

18.08

25.932

33.884

42.463

52.299

63.794

76.911

91.151



		0		0.619

		6		1.227

				1.801

				2.32

				2.765

				3.122

				3.376

				3.52

				3.548

				3.462

				3.267

				2.973

				2.595

				2.148

				1.648

				1.11

				0.549

				-0.02

				-0.586

				-1.135

				-1.654

				-2.128

				-2.546

				-2.895

				-3.164

				-3.347

				-3.436

				-3.428

				-3.323

				-3.121

				-2.826

				-2.443

				-1.982

				-1.455

				-0.878

				-0.27

				0.35

				0.961

				1.541

				2.07

				2.529

				2.903

				3.178

				3.343

				3.395

				3.332

				3.161

				2.892

				2.537

				2.113

				1.636

				1.121

				0.583

				0.036

				-0.508

				-1.035

				-1.533

				-1.988

				-2.389

				-2.723

				-2.98

				-3.151

				-3.232

				-3.217

				-3.104

				-2.895

				-2.592

				-2.201

				-1.732

				-1.198

				-0.615

				-0.002



Indikatordiagramm1

93.05952

120.798

334.77712032

148.528

173.469

194.594

210.974

221.368

224.121

217.516

200.502

173.483

138.777

100.452

63.491

32.537

10.66

-1.397

-5.195

-3.83

-0.736

1.475

1.688

0.277

-1.511

-2.42

-1.9

-0.33

1.3

2.069

1.8

1.401

2.68

7.733

18.164

34.498

56.015

81.063

107.63

133.903

158.522

180.449

198.582

211.391

216.869

212.948

198.279

173.056

139.493

101.669

64.688

33.394

11.107

-1.171

-4.786

-2.713

1.614

5.446

7.409

7.547

6.774

6.085

5.916

5.961

5.488

3.982

1.739

0.106

1.212

7.272

19.794

38.997

63.72

91.81



Indikatordiagramme (Bodenkontaktkraft [kN] über Schwingweg [mm]) für einige Stellen dargestellt


Diagramm2

		0		0.032

		6		0.744

				1.435

				2.082

				2.666

				3.167

				3.569

				3.859

				4.028

				4.072

				3.989

				3.783

				3.464

				3.041

				2.53

				1.948

				1.31

				0.637

				-0.054

				-0.742

				-1.408

				-2.032

				-2.597

				-3.083

				-3.478

				-3.768

				-3.945

				-4.004

				-3.941

				-3.76

				-3.465

				-3.063

				-2.566

				-1.989

				-1.347

				-0.661

				0.049

				0.76

				1.449

				2.095

				2.677

				3.175

				3.574

				3.86

				4.024

				4.061

				3.972

				3.76

				3.434

				3.007

				2.492

				1.905

				1.264

				0.588

				-0.105

				-0.794

				-1.461

				-2.086

				-2.649

				-3.134

				-3.526

				-3.813

				-3.987

				-4.042

				-3.976

				-3.792

				-3.494

				-3.089

				-2.59

				-2.011

				-1.367

				-0.679



Indikatordiagramm1

101.06464

105.714

212.80773484

119.735

132.478

143.386

151.998

157.796

160.103

158.143

151.27

139.293

122.76

103.033

82.09

62.094

44.845

31.346

21.625

14.884

9.92

5.643

1.483

-2.455

-5.529

-6.914

-5.996

-2.641

2.779

9.573

17.053

24.823

32.907

41.679

51.634

63.116

76.134

90.32

105.033

119.524

133.069

144.996

154.623

161.164

163.717

161.395

153.597

140.33

122.425

101.532

79.837

59.564

42.428

29.235

19.779

13.085

7.884

3.152

-1.505

-5.767

-8.819

-9.765

-8.051

-3.71

2.667

10.195

18.08

25.932

33.884

42.463

52.299

63.794

76.911

91.151
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HABau30 (20°)

HABau32 (25°)

HABau34 (30°)

HABau35 (35°)

HABau25 (geregelt 0..90°)

HABau38 (geregelt 0..90°)

Fahrstrecke [m]

EVib [MN/m²]

Dynamischer Steifigkeitsmodul Evib     
aufgenommen auf NBS Köln-Rhein/Main,PFA 52,EÜ WehII, Boden: gießig,sandig,     Weichstelle entdeckt

74.28844

84.8144

79.68414

77.86872

78.65398

91.23552

79.4582

75.18746

75.60932

89.033

83.1949

90.93216

82.91366

79.90376

70.87564

96.58224

77.87978

81.88508

84.59636

73.00074

79.73312

91.86278

78.36958

78.368

81.38422

77.03132

88.2035

83.38292

67.95264

86.44812

81.5122

77.82132

84.42256

75.7768

65.71378

83.54408

78.57024

72.94228

71.06208

74.023

60.48082

83.30076

74.81774

76.31716

76.19076

81.57856

80.70166

77.06134

78.79144

77.88294

73.70858

80.35248

88.70436

84.1271

85.79716

69.98136

75.71044

73.549

94.13798

84.76858

89.98416

73.94716

68.81532

82.01938

80.12338

87.0264

83.76054

75.76732

72.50304

80.91496

79.70784

78.58604

86.24114

80.91338

54.72804

84.6643

83.64204

76.25238

96.05136

82.86152

76.27924

85.55542

95.46992

73.96928

83.8822

96.9962

77.8545

76.3614

92.52954

77.95404

83.00056

88.53372

72.7511

67.071

92.9119

75.01682

77.15772

86.04364

77.96036

81.61016

82.38752

84.06706

86.40862

79.16906

68.8485

79.1738

78.44226

92.81868

78.65556

92.42842

74.4733

76.59682

73.53636

82.68614

76.80854

85.18886

73.6438

73.11766

79.8532

97.22688

78.96366

83.12538

70.20256

68.45508

92.49636

78.55128

78.81672

78.447

73.14294

70.72712

95.96762

76.80064

87.49724

87.59994

75.6346

71.95004

86.23798

71.58348

79.24332

82.26902

75.86528

67.46916

84.6485

70.4759

77.64594

85.25364

78.25898

68.45666

83.70366

75.77048

71.20112

79.27176

83.6689

71.02732

92.37944

69.61006

68.65416

72.49198

77.68702

76.5352

73.64538

69.3857

85.873

73.9361

83.07008

76.05488

72.47934

70.84878

88.07868

89.94466

81.40792

85.58386

72.37506

60.7984

99.04862

86.59506

74.0388

73.78758

66.66652

70.28314

81.25624

94.3655

76.28556

68.12012

74.2995

67.71406

89.2542

83.3213

79.92272

69.22928

84.22664

66.75184

77.8387

92.31308

71.89632

68.59728

80.75064

63.68822

81.73498

81.52168

73.92978

67.95264

73.34518

66.8814

77.81026

85.45272

76.75956

68.77424

72.48724

57.86908

71.70514

77.70598

74.6787

72.32292

64.69784

63.832

68.66206

76.5194

73.93926

73.49528

66.32682

58.56902

66.88772

75.0737

69.40466

66.6049

63.9505

57.26868

64.38658

71.46972

73.06552

69.18504

91.65896

62.8366

72.60416

78.22896

79.59882

72.66894

76.82908

58.5627

68.63836

74.23156

81.4885

71.57242

68.66364

60.60248

72.27552

77.93824

76.9855

69.8518

67.04256

58.51372

70.51066

75.91584

78.1863

69.83758

73.71332

69.01124

67.0078

71.0842

75.65198

81.7887

72.88224

66.82926

63.04358

64.95696

68.83744

74.07356

71.57242

65.83386

59.06988

63.10836

66.55276

75.80682

66.00292

65.22872

60.68306

64.18276

67.4818

63.1131

64.15906

68.83586

59.34006

65.0644

66.11984

63.3975

71.03048

71.63562

56.2322

60.02262

64.35972

61.39406

70.3021

69.50578

54.47366

56.57032

60.59142

59.17732

77.9414

65.00436

58.95296

58.88502

62.8129

61.39406

77.00604

70.2389

62.39262

61.1934

64.42292

63.49704

69.75068

69.99558

71.40652

69.4726

61.2013

58.55638

65.85124

67.17212

70.86774

76.3535

62.22198

56.83892

64.6931

64.8985

70.3732

74.36428

60.37812

52.9695

71.19638

65.99818

66.23044

70.12356

59.91518

54.38992

58.9972

73.07658

66.50694

72.46196

55.52278

56.16268

54.61586

70.19308

71.3212

67.64296

56.40284

51.98832

58.20878

74.72768

68.52302

72.3087

55.15622

52.13526

64.81318

77.80394

66.11984

73.10186

61.62632

53.35976

61.62

72.7511

67.54974

66.27626

66.34104

60.37496

72.7195

71.1553

74.7735

69.83126

69.1013

63.92996

70.05404

70.77452

71.10158

74.50964

69.2909

58.40944

72.9802

70.77452

75.41656

77.78498

69.79808

55.96992

69.45522

68.30972

68.03164

73.26618

70.863

60.80946

73.10976

65.21608

77.94772

76.0059

70.19308

62.87452

68.60834

59.92782

75.3265

81.0303

68.10274

60.24856

66.97304

71.39388

76.6616

76.7722

67.75356

60.78734

68.95278

63.50494

78.052

82.52024

74.0941

48.69876

71.19796

65.58896

79.19592

82.54552

71.8189

64.92536

73.43524

72.01956

75.14322

78.44068

71.58506

63.74194

73.08132

68.414

75.36916

79.9401

78.26214

62.05134

73.83498

74.8604

65.14182

75.14322

74.20628

64.57144

86.031

79.81686

68.96858

77.63646

77.03606

67.24796

79.47242

81.50272

62.39736

69.14238

75.57772

65.82438

72.4272

74.19364

66.91774
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Indikatordiagramme (Bodenkontaktkraft [kN] über Schwingweg [mm]) für einige Stellen dargestellt
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HABau30 (20°)

HABau32 (25°)

HABau34 (30°)

HABau35 (35°)

HABau25 (geregelt 0..90°)

HABau38 (geregelt 0..90°)

Fahrstrecke [m]

EVib [MN/m²]

Dynamischer Steifigkeitsmodul Evib     
aufgenommen auf NBS Köln-Rhein/Main,PFA 52,EÜ WehII, Boden: gießig,sandig,     Weichstelle entdeckt
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Indikatordiagramme (Bodenkontaktkraft [kN] über Schwingweg [mm]) für einige Stellen dargestellt
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Darstellung des Verdichtungszuwachses anhand des
dynamischen Vibrationsmoduls E,;, beim Verdichten von
schluffigem Kies bei verschiedenen Ubergangen
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Ausblick

—» Alternative zum Plattendruckversuch
... oder gar Ersatz ...

— \ergleich mit dynamischer Lastplatte

... auch in der quantitativen Hohe
vergleichbare Ergebnisse

— Vorgabe fester Sollwerte fur E,;,

... flachendeckende gleichmalfige Verdichtung
In Verbindung mit VARIOCONTROL-System



Vorteile des neuen Messwertes E,;,

— Direkte Ermittlung der Steifigkeit als
Vibrationsmoduls E,,;, mit physikalischer Einheit
[IMN/m?] wahrend des Verdichtungsvorganges

— E,,, steht in direkter Beziehung zu E,,; bzw.
E,, (statischer Plattendruckversuch)

—» E,,, ist weitgehend unabhangig von Amplitude,
Frequenz und Arbeitsgeschwindigkeit der Walze

—P Flachendeckende Kontrolle und arbeitsintegriertes
Lokalisieren von Schwachstellen

—P Beli VARIOCONTROL- und VARIOMATIC2- Walzen
kann auch im Automatikmodus gemessen werden



Prof. Dr.-Ing. Wolfgang Krober, FH Koblenz
Univ.-Prof. Dr.-Ing. Dr.-Ing. E.h. Rudolf Floss, TU Minchen

Dynamische Bodensteifigkeit
als Qualitatskriterium
fir die Bodenverdichtung
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