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�AtqU= uwtR;C}=yvQO w 'uOQm\wrNt 'swi O}rwD '|R=UxO=t; 'xvwtv |x}yD %pt=W�
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xm 'CU= AtqU= V}=tR; x@=Wt ,=@} QkD uwtR; u}= "OwW xO=iDU= xOW|Qw;ptax@
uD@ OQ=Ov=DU= V}=tR; =@ u; Cw=iD |rw [22]"OwW|t s=Hv= xR=D uD@ |wQ Q@ ,qwtat
xO=iDU= l =N V@ wm w x@ Q[ Qw_vt x@ \w@ Qt |xr}t R= u; QO xm CU= u}= QO \ki
u; j@=]t xm 'CU= xOW xO=O u=Wv V}=tR; s=Hv= pL=Qt '5 pmW QO "OwW|tv
\wQNt pN=O x@ 'CU= swi w Kr=Yt \wrNt pt=W xm xOW|Qw;ptax@ l =N
\wQNt '|oDN}t; =} w x@ Q[ xvwoI}y uwO@ xk}kO 1 R= Oa@ "OwW|t xDN} Q AtqU=
'OwW|t |Q}oxR=Ov= w xOy=Wt \wrNt pwRv Q=Okt TBU "OwW Ovr@ q=@ CtU x@ O}=@

"OW=@ Q}eDt QDt|Dv=U 30 =D 0 u}@ Ov=wD|t u; Q=Okt xm
|=wDLt w FIR hrDNt |=yC@Uv =@ |Qw;ptax@ |=yV}=tR; 'VywSB u}= QO
u}@ s=mLDU= XN=W� �20 w �1 25 =D 1 u}@ s=mLDU= XN=W� �10 C@ w]Q
QO "CU= xOW s=Hv= hrDNt |xv=OR} Q Q=Okt =@ |}=yl =N |wQ Q@ �0 75 =D 0 5
T=U=Q@ |rmQw]x@ "CU= xOw@ Cw=iDt AtqU= Ci= Q=Okt '=yV}=tR; R= l} Qy
|xH}Dv |=Q@hrDNt Q=DiQ 3 [23]'xDWPo C=ar=]t wVywSB u}= R= pY=L C=}@ QHD

%OW=@ QwYDt Ov=wD|t AtqU= V}=tR;
x@ ,qwtat w OW=@ QDt|Dv=U 10 R= QDtm AtqU= Ci= Q=Okt xJv=vJ %CiU Q=DiQ "1
xv=OR} Q OYQO uOw@O=} R w u; |wO Qy =} w swi =} w ?; Q=Okt uOw@|i=m =v p}rO
|=Q@ l =N |xOwD CiU Q=DiQ ,=vt[ &OwW|t xOy=Wt Q=DiQ u}= '�hr=6 pmW�

"CU}v ?U=vt EPB u}W=t =@ |Q=iL QO l =N |Q}PB Q=m
w OW=@ QDt|Dv=U 20 R= QDW}@ AtqU= Ci= Q=Okt xJv=vJ %uOWu=wQ Q=DiQ "2
QwmPt Q=DiQ 'FIR C@Uv =} w C@ w]Q OYQO '|Ov@xv=O `} RwD Cra x@ ,qwtat
=@ |Q=iL QO l =N |Q}PB Q=m |=Q@ R}v w |m}DUqB |xOwD l} p}mWD |=Q@

"�?6 pmW� CU}v ?U=vt EPB u}W=t
=@ QDt|Dv=U 20 =D 10 u}@ AtqU= Ci= pt=W |Q}tN Q=DiQ %|Q}tN Q=DiQ "3

92

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

4/
2|

xQ=t
W'

32
�2

|xQ
wO'

�13
95

u=DU
tR�

h}
QW

u=Qt
a|

UOv
yt

"FIR w xv=OR} Q C=QP Q}O=kt 'AtqU= |v=w=Qi Q=Owtv "7 pmW

�s�=k QwLt� FIR Q=Okt '�|ki= QwLt� xv=OR} Q C=QP C=Q}}eD|@=@L Q=Owtv "8 pmW
"�=y?=@L |xR=Ov=� AtqU= Ci= u=R}t w

|xv=Wv w xOw@ �G6 pmW� ?; GwQN uwO@ =} w sm Q=Okt =@ w xOwD s_vt pmW
"CU= EPB =@ |Q=iL CyH xOW|Qw;ptax@ Kr=Yt ?U=vt |Q}PB Q=m

xOW|Qw;ptax@ Kr=Yt |wQ Q@ AtqU= uwtR; 66 VywSB u}= QO |rmQw]x@
x=oDUO |xr}Uwx@ 5 pmW j@=]t x@DQt 66 'Qo}O CQ=@a x@ "CU= xOW s=Hv= swi =@
|}=yl =N =@ QUm}t QO TBU w O}rwD hrDNt |=yFIR =@ |}=yswi 'swi Orwt
AtqU= V}=tR; =yv; R= l} Qy |wQ Q@ C}=yvQO w \wrNt hrDNt |Ov@xv=O =@
|m =N |=yxvwtv R= l} Qy |wQ Q@ xOWs=Hv= |=yV}=tR; O=OaD "CU= xOW s=Hv=
|wQ Q@ |Qw;ptax@ |=yV}=tR; O=OaD u; j@=]t xm 'CU= xOW x�=Q= 2 pwOH QO
=yv; O=OaD xm Ow@ xOW |R} Qxt=vQ@ =OD@= QO xJQo = "CU= xOw@v Q@=Q@ hrDNt |=yxvwtv
|v}@V}B p@=k =yl =N R= |NQ@ |wQ Q@ AtqU= G}=Dv xmv}= p}rO x@ |rw 'OW=@ Q@=Q@
xm |}=yV}=tR; s=tD 'p=Ft u=wvax@ "CU= xOW Q_vhQY u; s=Hv= R= =Pr 'CU= xOw@
|xvwtv |wQ Q@ (FIR = 20� 70) Cw=iDt j} QRD |=yC@Uv w �10 C@ w]Q =@
2 R= QDtm AtqU= Ci= Q=Okt 'CU= xOW s=Hv= �xv=OR} Q �40 |=wDLt =@� Q-20
|=wDLt =@ |}=yxvwtv |wQ Q@ QDW}@ |=yV}=tR; s=Hv= R= u}=Q@=v@ "Ov=xDW=O QDt|Dv=U
Ovy=wN AtqU= Ci= Ok=i ,=v�t]t uwJ "CU= xOW Q_vhQY �40 R= QDW}@ xv=OR} Q
x@ =yv; C}U=UL p}rO x@ =yxvwtv R= |NQ@ |wQ Q@ CU= xOW |aU p@=kt QO "Ow@

"OwW s=Hv= hrDNt |=yFIR =@ |QDW}@ |=yV}=tR; 'swi j} QRD C@Uv
QO VywSB u}= QO xOWs=Hv= |=yV}=tR; �s=QowDU}y� |v=w=Qi |xU}=kt Q=Owtv
Ovm|t sy=Qi =yxO=O R= |Q} wYD 's=QowDU}y Q=Owtv "CU= xOW xO=O u=Wv 7 pmW
pmW "1 %pt=W |oS} w 3 u}= "OQm xOy=Wt QDxO=U =Q |oS} w 3 u=wD|t u; \UwD xm
"2 '�Ovm|t |wQ}B u; R= Ov}=Qi u=ty =} w xOt;CUOx@ |=yxO=O xm |a} RwD� `} RwD
'7 pmW j@=]t "CU= `} RwD VQDUo =} |oOvm =QB "3 '`} RwD |RmQt p}=tD =} u=mt
|orwJ� CU= QDtm Q}O=kt CtU x@ QDW}@ FIR Q}O=kt |oOvm =QB RmQtD w `} RwD pmW
,=vt[ "CU= 42 OwOL \}=QW wO Qy QO QwmPt QDt=Q=B u}ov=}t ,=vt[ '�AJ x@
x@ 'Ov=xOW s=Hv= �20 w �10 C@ w]Q =@ xm |}=yuwtR; QO xv=OR} Q C=QP u}ov=}t

"CU= xOw@ CN=wvm} ,=@} QkD R}v =yv; `} RwD pmW w �33 w �22 =@ Q@=Q@ ?}DQD
C=Q}}eD u}@ |@=@L Q=Owtv 'hrDNt |=yQDt=Q=B u}@ |x]@=Q |UQQ@ Qw_vt x@
0 076 R= QDlJwm |xv=OR} Q C=QP OYQO C=Q}}eD w �|Owta QwLt QO� FIR Q=Okt
�10 C@ w]Q |=Q@ �=y?=@L |xR=Ov=� AtqU= Q=Okt w �|ki= QwLt� QDt|r}t
u}= 'u; j@=]t xm 'CU= xOW x�=Q= 8 pmW QO �?8 pmW� �20 w �hr=8 pmW�

%CU= x�=Q= p@=k G}=Dv
"hrDNt |=yl =N |wQ Q@ |y=oW}=tR; |=yuwtR; O=OaD "2 pwOH

=yV}=tR; O=OaD l =N h}YwD l =N |xQ=tW
2 Q=OuW |q w TQ Q-12
3 xU=t =@ x=Qty Q=O |q w |UQ uW Q-22
8 Q=OuW |xU=t Q-13
17 Q=OuW |xU=t Q-14
9 TQ w |q =@ x=Qty Q=OuW |xU=t Q-15
5 TQ w |q =@ x=Qty Q=OuW |xU=t Q-16
10 Q=O |q w |UQ |xU=t Q-20
2 Q=OuW |q w TQ Q-25
5 Q=OuW |q w TQ Q-26
1 Q=OuW |q w TQ Q-27
4 |}xU=t |q w TQ Q-24
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|U
QQ@?}=Q[ u}= "OvDUy �P2 w P1� pkDUt Q}eDt wO R= |m} x@ jraDt l} Qy xm 'OQ=O

R= u=wD|t ?}=Q[ Q}O=kt OQw;Q@ |=Q@ "OvwW|t xO}t=v |�RH uw}UQoQ ?}=Q[ s=v x@
C=a@ Qt ẁtHt xm OQm ?=NDv= =Q |@}=Q[ |va} "OQm xO=iDU= C=a@ Qt u} QDtm VwQ
=Q Q=Okt u} QDtm 'xDU@=w Q}eDt |xOWxOy=Wt w xOW|v}@V}B Q}O=kt u}@ hqDN=

"OW=@ QDnQR@ =yxOv=t|k=@ `@ Qt Q=Okt '?}=Q[ Q}=U QO w OW=@ xDW=O
pOt x@ =yQ}eDt OwQw VwQ ?=NDv= 'xv=oOvJ uw}UQoQ p}rLD Qw_vtx@ s=o u}rw=
"1 %R= Ov=CQ=@a xm 'OvQ=O OwHw hrDNt VwQ 4 xv}tR u}= QO "CU= |vw}UQoQ
wQ ?=NDv=� |H} QOD hPL VwQ "3 &s=o x@ s=o VwQ "2 &=yQ}eDt u=tRsy VwQ
OwQw VwQ R= Q=DWwv u}= QO "�wrH x@ wQ ?=NDv=� |H} QOD OwQw VwQ "4 &�?ka x@
[24]'CU= xOW xO=iDU= �SPSS Q=Ri=sQv \}Lt QO� wrH x@ wQ ?=NDv= =} |H} QOD
OvR=U|t =Q |rOt pkDUt Q}eDt OvJ 'xv=oOvJ uw}UQoQ QO xJQo = xm p}rO u}= x@
|=yQ}eDt OQ=O u=mt= xm =Hv; R= |rw 'Ovm|t |v}@V}B =Q xDU@=w Q}eDt Q=Okt xm
xm OQ=O OwHw |v=Qov u}= xW}ty 'OvW=@ xDW=O x]@=Q Qo}Om} =@ QwmPt pkDUt
pOt l} QO xm OwW ZQi xvwtv |=Q@ "Q}N =} OQ=O Q=@Da= xOt;CUO x@ pOt =};
Q}eDt =@ pkDUt |=yQ}eDt lDlD CU= umtt . OvQ=O OwHw Q}eDt 3 'uw}UQoQ
pOt OQ=w sy =@ =yQ}eDt u}= xm |v=tR |rw 'OvW=@ xDW=O |D@Ft |x]@=Q xDU@=w
|=yQ}eDt u}@ x]@=Q OwHw p}rO x@ xm OQ=O OwHw u=mt= u}= 'OvwW|t uw}UQoQ
?}=Q[ OQ=O u=mt= =} w OwW x@U=Lt |ivt 'Q}eDt 2 =} 1 uw}UQoQ ?} Q[ 'pkDUt
|ak=w |=}vO QO pOt u}= xm OQ=O u=mt= xJQo = "OvwWv Q=O|vat ,qY= uw}UQoQ
w OW=@ TmaQ@ xH}Dv CU= umtt xm OQ=O OwHw |v=Qov u}= |rw 'OW=@ CUQO
w xOWQmP pmWt pL |=Q@ =Pr "OW=@ xOQwN skQ |Q=t; p}rLD QO x=@DW= R= |W=v
"CU= xOW xO=iDU=wrH x@ wQ ?=NDv= VwQ R= 'xr�Ut \}=QW x@ xHwD =@ u}vJty
Qy QO "OQ=O =Q C@=F Q=Okt =yvD xm OwW|t ẁQW |rOt R= wrH x@ wQ ?=NDv= QO
u}= w Ovm O=H}= 9 R2 QO =Q Q}}eD u} QDW}@ xm OwW|t xi=[= pOt x@ |Q}eDt 'sOk
Q=Okt xm OQm OQ =Q QiY |x}[Qi u}= u=wD@ xm OW=@ |OL x@ O}=@ R2 QO Q}}eD
xOWXNWt p@k R= |Q=O|vat K]U l} =@ Q=m u}=� CU= QiY =@ Q@=Q@ Q}}eD |ak=w
=yQ}eDt OwQw "�CU= QDtm =} 0 05 =@ Q@=Q@ u; ZQiV}B Q=Okt w OwW|t s=Hv=
V}=Ri= xm OW=@ xDW=Ov OwHw |Qo}O Q}eDt xm OwW|t hkwDt |t=ovy pOt x@
pt=W |UQQ@ u}= QO SPSS Q=Ri= sQv |HwQN "Ovm O=H}= R2 Q=Okt QO |Q=O|vat
Vvm =QB \=kv |wQ Q@ hrDNt |=ypOt VR=Q@ Q=Owtv w Tv=} Q=w p}rLD pwOH

"CU=

(ANOVA) Tv=} Q=w p}rLD "1"4
=@ w FIR � xv=OR} Q C=QP Q}O=kt� pkDUt |=yQ}eDt u}@ |x]@=Q 'xar=]t u}= QO
1 s=mLDU= XN=W� �10 C@ w]Q |=wDLt |=Q@ �AtqU= Q=Okt� xDU@=w Q}eDt
|UQQ@ OQwt xv=o =OH Qw]x@ �0 75 =D 0 5 s=mLDU= XN=W� �20 w �1 25 =D
'CU= xOW x�=Q= 4 w 3 |=ypwOH QO ?}DQD x@ Tv=} Q=w p}rLD G}=Dv w xDiQo Q=Qk
|Q=O|vat C=@F= \QW� 0 05 R= QDtm xOWx@U=Lt 10 Sig. Q=Okt =yu; j@=]t xm
F ?} Q[ Q=Okt u}vJty "CU= �pkDUt w xDU@=w |=yQ}eDt u=}t |x]@=Q |Q=t;
C@ w]Q |=wDLt wO Qy |=Q@ Q}O=kt u}= xm 'CU= xOW x@U=Lt 88 w 124 =@ Q@=Q@
?}DQD x@� QW}i OQ=Ov=DU= pwOH R= xm CU= |@} Q[ R= QDW}@ ��20 w �10�
u}@ |Q=t; ^=Lr R= |Q=O|vat |x]@=Q 'Qo}O CQ=@a x@ "O};|t CUOx@ �4 w 4 26
�AtqU= Q=Okt� xDU@=w Q}eDt =@ �FIR w xv=OR} Q C=QP Q}O=kt� pkDUt |=yQ}eDt

"OQ=O OwHw

'l =N QO xv=OR} Q Q=Okt V}=Ri= =@ |rmQw]x@ 'C@=F swi j} QRD C@Uv l} QO �
l =N Q=DiQ |DL w O@=}|t Vy=m |}x_Lqt p@=k Qw]x@ AtqU= Ci= u=R}t
AtqU= Q=Okt R}v u; Q=Okt Vy=m =@ TmaQ@ w CU= xOW xOy=Wt R}v CiU

"OQ=O p}=tD uOWu=wQ CtU x@ l =N Q=DiQ w CU= xDi=} Vy=m
�20 OwOL C@ w]Q |=wDLt w �30 R= QDtm l =N QO xv=OR} Q C=QP Q=Okt |Dkw �
20 R= QDtm x@ AtqU= Q=Okt 'OW=@ �0 75 =D 0 5 u}@ s=mLDU= XN=W�
OwN R= |oOWu=wQ Q=DiQ xQ=wty ?6 pmW x}@W l =N w OUQ|tv QDt|Dv=U
|xv=OR} Q w �20 C@ w]Q |=wDLt =@ |}=yl =N 'Qo}O CQ=@a x@ "OyO|t u=Wv
u}W=t =@ |Q=iL |=Q@ |@U=vt |Q}PB Q=m swi |xr}Uwx@ xHwI}y x@ '�30 R= QDtm
l =N lk=D= QO Q=Wi \}Lt O=H}= |]}=QW u}vJ QO =Q} R 'CW=O Oy=wNv EPB

`HQt QO GQOvt |=yx}YwD =@ xH}Dv u}= "Ow@ Oy=wNv umtt swi j} QRD =@ \ki
"OQ=O Ck@=]t �u=tr; |v}tRQ} R |=yxR=U utHv=� 8 DAUB

=D 0 5 u}@ s=mLDU= XN=W� �20 OwOL C@ w]Q Q=Okt xm |]}=QW |=Q@ �
R= |}xvt=O =@ u=wD|t 'OW=@ �30 R= QDW}@ l =N QO xv=OR} Q C=QP u=R}t w �0 75
10 OwOL |BtqU= w O}UQ ?U=vt |Q}PB Q=m x@ �OYQO 60 =D 30 u}@� FIR

"CW=O Q=_Dv= xOW|Qw;ptax@ l =N R= =Q �G6 pmW Ovv=ty� QDt|Dv=U 20 =D
=D 1 u}@ s=mLDU= XN=W� �10 OwOL C@ w]Q |=wDLt xm |}=yV}=tR; QO �
V}=Ri= �30 R= QDW}@ x@ l =N QO xv=OR} Q C=QP u=R}t |Dkw 'CU= xOw@ �1 25
QDt|Dv=U 10 R= QDW}@AtqU= 'R}v �100 OwOL FIR Q}O=kt =@|DL 'CU= xDi=}
OwN R= CiU Q=DiQ |va} 'hr=6 pmW x}@W |Q=DiQ l =N w xOWv xOy=Wt
Ov=wD|tv swi =@ xOW|Qw;ptax@ l =N sy |]}=QW u}vJ QO "CU= xO=O u=Wv

"OW=@ xDW=O EPB u}W=t =@ |Q=iL |=Q@ |@U=vt |Q}PB Q=m
Q=Okt |wQ Q@ C@ w]Q |=wDLt xHwD p@=k QF= xm CU= u}= Qo}O syt Q=}U@ |xDmv �
XN=W� �10 R= C@ w]Q Q=Okt V}=Ri= =@ xm |Qw]x@ "CU= AtqU= Ci=
AtqU= Q}O=kt '�0 75 =D 0 5 s=mLDU=XN=W� �20 x@ �1 25 =D 1 s=mLDU=
V}=Ri=|}x_Lqt p@=k Qw]x@ ��30 R= QDW}@ xv=OR} Q |=wDLt =@|}=yl =N |=Q@�
Q=Okt w OvDW=O CiU Cr=L �10 C@ w]Q =@ xm |}=yl =N xm |Qw]x@ "O@=}|t
QO =yv; AtqU= Q=Okt p@=kt QO 'CU= xOw@ QDt|Dv=U 10 R= QDtm =yv; AtqU=
|oOWu=wQ Q=DiQ l =N w xDi=} V}=Ri= QDt|Dv=U 20 R= V}@ x@ �20 C@ w]Q

"CU= xO=O u=Wv OwN R=
QO l =N |Q}PB Q=m u}@ |yHwD p@=k hqDN= 'QwmPt pmW j@=]t u}=Q@=v@ �

"OQ=O OwHw OYQO 20 w 10 |=yC@ w]Q w hrDNt s=mLDU= |=yXN=W

xQ}eDtOvJ uw}UQoQ p}rLD\UwD|@ QHD pOt |xaUwD "4
uw}UQoQ VwQ \UwD |@ QHD pOt l} |xaUwD 'Q=DWwv R= VN@ u}= |rY= ẁ[wt
Q=Okt� xDU@=w Q}eDt =@ �FIR w xv=OR} Q C=QP Q=Okt� pkDUt Q}eDt u}@ xQ}eDtOvJ
xv=oOvJ |]N uw}UQoQ |xrO=at l} u=wD|t Qw_vt u}= |=Q@ "CU= �AtqU= Ci=
|=yQ}eDt s=tD |wQ R= =Q AtqU= Ci= Q=Okt xm 'CWwv 3 |[Qi |xrO=at Ovv=t

%Ovm |v}@V}B xOWQmP pkDUt
AtqU= Ci= Q=Okt = C@=F Q=Okt +B1P1 + B2P2 (3)

?} Q[ w -=O@t R= ZQal} |=Hx@ xmCU= xv=oOvJ |]N |xrO=atl} '3 |x]@=Q
�B3 =D B1� ?} Q[ u}OvJ w �-=O@t R= ZQa =@ hO=QDt� C@=F Q=Okt l} 'x} w=R
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h}
QW

u=Qt
a|

UOv
yt "�1 25 =D 1 s=mLDU= XN=W� �10 C@w]Q |=wDLt |=Q@ AtqU= Ci= OQw;Q@ \w@ Qt Tv=} Q=w p}rLD "3 pwOH

Sig. F Mean df C=a@ Qt `tH pOt|Q=O|vat K]U QW}i ?} Q[ Square |O=R; xHQO uw}UQoQ
0 000 124 1367 2 2735 uw}UQoQ

111 23 253 xOv=t|k=@
25 2988 pm

"�0 75 =D 0 5 s=mLDU= XN=W� �20 C@w]Q |=wDLt |=Q@ AtqU= Ci= OQw;Q@ \w@ Qt Tv=} Q=w p}rLD "4 pwOH
Sig. F Mean df C=a@ Qt `tH pOt|Q=O|vat K]U QW}i ?} Q[ Square |O=R; xHQO uw}UQoQ
0 000 88 1380 2 2760 uw}UQoQ

115 37 578 xOv=t|k=@
39 3338 pm

"�1 25 =D 1 s=mLDU= XN=W� �10 C@w]Q |=wDLt |=Q@ wrH x@ wQ ?=NDv= QO uw}UQoQ ?}=Q[ "5 pwOH
?}=Q[a

Sig. ?} Q[ xOW OQ=Ov=DU= ?}=Q[ xOWv OQ=Ov=DU= ?}=Q[ pOt|Q=O|vat K]U T-test Beta Std. E B

0 00 12 1 85 23 8 C@=F Q=Okt
10 00 �15 0 912 0 050 �0 75 xv=OR} Q OYQO

0 00 5 0 307 0 031 0 16 FIR
a Dependent Variable: Slump

"�0 75 =D 0 5 s=mLDU= XN=W� �20 C@w]Q |=wDLt |=Q@ wrH x@ wQ ?=NDv= QO uw}UQoQ ?}=Q[ "6 pwOH
?}=Q[a

Sig. ?} Q[ xOW OQ=Ov=DU= ?}=Q[ xOWv OQ=Ov=DU= ?}=Q[ pOt|Q=O|vat K]U T-test Beta Std. E B

0 00 13 1 64 22 0 C@=F Q=Okt
10 00 �12 �0 840 0 026 �0 3 xv=OR} Q OYQO

0 00 7 0 503 0 033 0 2 FIR
a Dependent Variable: Slump

%�5 w4 \@=wQ� CU=
Slump(w10) = 23 8 + (�0 75) �ne grain + (0 16)FIR (4)

Slump(w20) = 22 + (�0 3) �ne grain + (0 2)FIR (5)

"CU= xOW xO=O u=Wv �ne grain Ctqa =@ xv=OR} Q C=QP |=wDLt '=yu; QO xm
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=yCWwv=B
1. earth pressure balance{tunnel boing machine
2. foam injection ratio
3. concentration foam

4. foam expansion ratio
5. consistency index
6. liquid limit
7. plasticity index
8. deutscher ausschuss f�ur unterirdisches bauen
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9. R square
10. signi�cance
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