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kN kN kN
kN := 1000-N  MN := 1000-kN Yp = 25~—3 Tw = 12'—3 Ye = 19~—3

m m m
Mauerwerk: Nachweise fiir eine Windscheibe

Material SFK 20/DM:  fi .= 1o_o.m n := 0.85 fok = 2o.w unvermértelte Stoffugen
2 2
m m

MN
Faktor Endauflager:  fonq:= wenn(fk < 1.8~—2,5,6J fend = 6
m

Sicherheitsfaktoren:  kp:=1.0 ypm:=15kyg ym=15 vginf:= 1.0  ygsup:= 135 yqq:=15
Abmessungen dW = 24-cm IW = 2.60-m hW = 2.90-m hwges =5.90-m

Normalkraft am Wandkopf: Fgk == 760-kKN  Fgk := 270-kN eN = 0.48-:m

Querkrafte am Wandkopf (Wind+Schiefst.): Hwk = 21-kN  Hggk == 4-kKN  Hggk := 3-kN
Momente am Wandkopf (Wind+Schiefst.): Mk = 63-kKN-m Mggk := 9-kKN-m Mggk := 6-kN-m
Kombinationsbeiwerte: vog:=07  yow:=06

Y1q=05 wyi1w:=05
y2q:=03 you:=00

L fi MN
Bemessungswert Druckfestigkeit:  fy:= n-— fg = 5.667 —

™ m2
Knicklange/Schlankheit: 8 := 090 Halterung (2/3/4): halt := 2 Wandabstand: b := 4.10-m

B-h
he:= |max 0.3hy,| ————— || if halt=3  hyg=2.61m

2
B-hw
1+ h
3-b . k = 1
A= — Ay=10.875<=251!
dw

if halt=4 A hy >b

B-hw

2
-h
1+(B Wj
b

(b-0.5) if halt=4 Ahy <b

(B-hw) otherwise

Eigengewicht der Wand: Gy := yy-dy-lw-hw Gk = 21.715kN
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1) LF maxN + zug M, Leiteinwirkung Verkehr g ™= Ygsup Yq = Tqq

NEdo = Yg-Fgk + vq-Fgk Ngdo = 1431kN
VEdo = Yq-'Hwk Wow + vg-Hsgk + vq-Hsqk VE(qo = 28.8kN "
Edo
MEdO = NEdoeN + "{q(kaWOW + quk) + 'Ynggk MEdO = 76473 kNm eo = N d eo = 0534 m
Edo
NEdm = NEdo + vg-Gk'0.5 NEdm = 1445.7 kN
VEdm = VEdo VEdm = 28.8kN y
Ed
Mgdm = MEdo + VEdo-hy-0.5 Mggm = 806.49kN-m ep == —— e, = 0.558 m
NEdm
NEdu == NEdo + vg-Ck NEgy = 1460.3kN
VEdu = VEdo VEdqu = 28.8kN y
Ed
MEgy = MEdo + VEdohw Meqy = 84825KN-m ey = — Y e = 0581 m
Edu

Wandkopf: Endauflager(0/1/2=Dach): end := 0 Deckenspannweite: |q:= 5.20-m
¢3:= |10 if end=0 d3=1

0.3333 if end =2

0.90 if 1g<4.20-m

I
min| 0.9, 1.6 — d otherwise
feng'm

2|e
by = max(l - #,o.oj ¢01=10589 Ngq:= min(¢1,03) ATy Npg=20824kN >=  Nggo= 1431kN
W

. 2
Wandmitte:  ¢p:= 0.85 — 0.0011-(%yy) ¢p =072
2 em| _
1:=max 1- ——,00| ¢1=0571 Npg:= dp1-02Ayfg Nrg=14532kN >= Nggm = 1445.7kN
|
W

WandfulR: Endauflager(0/1/2=Dach): end := 0 Deckenspannweite: |q:= 5.20-m
¢3:= |10 if end=0 d3=1

0.3333 if end =2

0.90 if 1g<4.20-m

I
min| 0.9, 1.6 — d otherwise
feng'm

2|e
by = max(l - #,o.oj ¢1=10553 Ngq:= min(¢1,03)-Anfq Nrg=1956kN  >=  Nggy = 1460.3kN
W
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. MN MN MN
Schubnachweis: fyq:= 0.11.—2 maxfyy = 0.016-fpx maxfyk = 0. 32—2 foz := 0.033-fpk fhz = 0. 66—2
m m m
hwges
Formfaktor: = i - |
c:= |10 if » <10 c=15 06— Y o6 0433m
6
15 if W9 g Iw
' lw ' e3:=— e3=0.867m
3
hwges .
1.0+ - 05 otherwise
2'IW
Wandkopf: e:=e;, e=0534m cg:=1l,05-¢ cs = 0.766 m
— — ) i = NEg MN
NEd = NEdo As:= |(lwdw) if e<ed Aq = 055123 m” sim = sam = 2. 596_2
Ce- ' s
NEq = 1431kN (3 Cs dW) otherwise m
. MN
fuk = mln(kao + 0.4-cdm> mavak) fyk = 0.32 —
m
4 As fuk 9 Aw fuk
VRq = min| = —. % 2 W VK VRg = 99.84 kN >=  Vggo = 28.8kN
3 cC YM 8 C M
Wandmitte: e:=ep e=0558m cg:=l,05-¢ cs=0.742m
. 2
NEd = NEdm As:= |(lwdw) if e<ed A = 0.534333m NEg 705 MN
; Sdm = —— Gdm = -
NEq = 1445.658 kN (3-cs:tw) otherwise As 2
. MN
fuk = mln(kao + 0.4-cdm> mavak) fyk = 0.32—
m2
4 As fuk 9 Aw fuk
VRq = min| = —. % 2 W VK VRg = 99.84 kN >=  Vggm = 28.8kN
3¢ ym B8 ¢ yM
WandfuR: e=e, e=0581m cg:=1y05-¢e Cs=0.719m
. 2
NEd = NEdu As:= |(lwdw) if e<ed A = 0.517775m NEg g VN
; Sdm = —— Gdm = -
NEq = 1460.316 kN (3-cs:tw) otherwise As .
. MN
fuk = mln(kao + 0.4-5dm> mavak) fyk = 0.32—
m2
4 As fuk 9 Aw fuk
VRq = min| = —. % 2 W VK VRq = 98.186 kN >=  Vggy = 28.8kN
3 cC YM 8 Cc M

0.5
: . od
zum Verlgeich genau: iy := min| fyko + 0.4-de,0.45~sz~(l + —mJ fd— odm
bz

fuk = 0.682 M—?

m
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2) LF maxM + zug N, Leiteinwirkung Wind g ™= Ygsup Yq = Tqq

NEdo = Yg-Fgk + Yq-Fagk'Woq Ngdo = 1309.5kN

VEdo = Yq-Hwk + Yg-Hsgk + Yg-Hsqk-Woq VEdo = 40.05kN M
Edo

MEdO = NEdoeN + "{q(ka + quk\VOq) + YQMsgk MEdO =7415 kNm eo = N p eo = 0.566 m
Edo

NEdm = NEdo + vg-Gk'0.5 NEdm = 1324.2 kN

VEdm = VEdo VEdm = 40.05 kN y
Ed

Mgdm = MEdo + VEdo-hy-0.5 Mggm = 799.6 KN-m e = ——1 e, = 0.604 m

NEdm

NEdu == NEdo + vg-Ck Nggy = 1338.8kN

VEdu = VEdo VEqy = 40.05 kN y
Ed

MEgy = MEdo + VEdohw Medy = 8577 kNm ey := — Y ey=0.641m
Edu

Wandkopf: Endauflager(0/1/2=Dach): end := 0

¢3:= |10 if end=0
0.3333 if end =2
0.90 if 1g<4.20-m
ld
min| 0.9, 1.6 — otherwise
fend-m
2 el
01:=max 1 - ———,0.0| ¢1=0564 NRq:
lw
Wandmitte: ¢, := 0.85 — 0.0011~(xw)2
2 |em|
01:=max 1 - ,00| ¢1=0.536 NRqg:
w
WandfulR: Endauflager(0/1/2=Dach): end := 0
¢3:= |10 if end=0
0.3333 if end =2

0.90 if Ig<4.20-m

I
min| 0.9, 1.6 — d otherwise
feng'm

01 = max(l -

w

2|e
#,o.oj ¢1=10507 Ngq:= min(¢1,03) Ayfg  NRg = 1793.5kN

Deckenspannweite: |q:= 5.20-m

¢3=1

>=

= min(¢1,63)-Awfg  NRg = 1995.8kN NEgo = 1309.5kN

0o = 0.72

= 01-¢02-Apfg  NRg=1363.18 kKN >=  Nggm = 1324.2kN

Deckenspannweite: |q:= 5.20-m

¢3=1

>=  Nggy = 1338.8kN
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. MN MN MN
Schubnachweis: fyg=0.11— maxfyk = 0.32 — fpz = 0.66 —
m2 m2 m
hwges
Formfaktor: = if —— - |
c:= |10 if » <10 c=15 66— o5 0433m
6
15 if WO g hy
' lw e3:=— e3=0867Tm
3
hwges .
1.0+|——-05 otherwise
2'IW

Wandkopf: e:=¢, e=0566m cg:=Il,05-¢ Cs=0.734m

. 2 N
= = . = Ed MN
NEd = NEdo As:= |(lwdw) if e<ed A = 0.528297 m . o am = 2479 2

(3-cs~dW) otherwise As m

Ngg = 1309.5 kN

. MN
fuk = mln(kao + 0.4-cdm> mavak) fyk = 0.32 —

m

4 As fuk 9 Aw fuk

VRq = min| = —. % 2 W VK VRg = 99.84 kN >=  Vggo = 40.05kN
3¢ ym B8 ¢ yM

Wandmitte: e:==ep e=0.604m cg:=1l,05-¢ cs = 0.696m

. 2
NEd = NEdm As:= |(lwdw) if e<ed A = 0.501234 m NEg ) cap MN
: Sdm = —— Sdm = I
Ngq = 1324.158 kN (3-cs-dw) otherwise A 2
. MN
fuk = mln(kao + 0.4-cdm> mavak) fyk = 0.32—
m
4 As fuk 9 Aw fuk
VRq = min| = —. % 2 W VK VRg = 95.049kN >=  Vggm = 40.05 kN
3 cC YM 8 C M
WandfuR: e=e, e=0641m cg:=1y05-¢e Cs = 0.659m
. 2
NEd = NEdu As:= |(lwdw) if e<ed A = 0.474763m NEg g VN
; Sdm = —— Sdm = -
Ngq = 1338.816 kN (3-csdw) otherwise A 2
. MN
fuk = mln(kao + 0.4-5dm> mavak) fyk = 0.32 —
m

4 As fuk 9 AW fuk

VRq = min| = —. % 2 W VK VRg = 90.029kN >=  Vggy = 40.05kN
3 cC YM 8 C M

0.5
. . . Gdm MN
zum Verlgeich genau:  fyy := min| fyko + 0.4-5gm,0.45-fp| 1 + T ,fd— odm fyk = 0.682 —
bz

m



Mauerwerk mw-ausst-wand-2.mcd Seite 6
3) LF maxM + min N, Leiteinwirkung Wind g = Yginf Tq = Yqq
NEdo = Yg-Fgk Ngdo = 760 kN
Ed
MEdO = NEdoeN + "{quk + 'Ynggk MEdO = 468.3 kNm eo = N 0 eo =0.616m
Edo
VEdm = VEdo VEdm = 35.5kN M
Ed
Mgdm = MEdo + VEdo-hy-0.5 Mggm = 519.8kKN-m e = ——1 e, = 0.674m
NEdm
NEdu = NEdo + 'YgGk NEdu = 781.7 kN
VEdu = VEdo VEdu =355 kN M
Ed
MEgy = MEdo + VEdohw Medy = S7L3kNM ey := — Y ey=0731m
Edu
Wandkopf: Endauflager(0/1/2=Dach): end := 0 Deckenspannweite: |q:= 5.20-m
¢3:= |10 if end=0 d3=1
0.3333 if end =2
0.90 if 1g<4.20-m
ld
min| 0.9, 1.6 — otherwise
fend-m
2 el . _
dri=maq1-——,00] ¢1=0526 Nrg= min(¢1,03)- Awfd  Nrg=1860kN  >=  Nggo= 760 kN
w
. 2
Wandmitte:  ¢p:= 0.85 — 0.0011-(%yy) ¢p =072
2 |em| _
01:=max 1 - I—,O.O 01 =0481 NRg:=01¢2Anfqd Nrg=1225.25kN >=  Nggm = 770.9kN

w

WandfulR: Endauflager(0/1/2=Dach): end := 0

10 if end=0
0.3333 if end=2
0.90 if 1g<4.20-m

I
min| 0.9, 1.6 — d otherwise
feng'm

2 e

b3:=

01 = max(l -

w

, .oj ¢1=10438 Ngq:= min(¢1,03) Ayfg  NRg = 1548.3kN

Deckenspannweite: |q:= 5.20-m

¢3=1

>=

NEgy = 781.7 kN
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. MN MN MN
Schubnachweis: fuko = 0.11 — maxfyk = 0.32 — fpz = 0.66 —
m’ m’ m’
Formfaktor: c:= |10 if M <1.0 c=15 lw
’ ' lw ' ' e6:=— e6=0433m
6
15 if W9 g Iw
' lw ' e3:=— e3=0.867m
3
hwges .
1.0+ - 05 otherwise
2'IW
Wandkopf: e:=¢, e=0616m cg:=Il,05-¢ cs = 0.684m
. 2 N
= = . = Ed MN
NEd = NEdo As:= |(lwdw) if e<ed A = 0.492347 m m= s = 1'544_2
Ce- ' s
NEq = 760 kN (3 Cs dW) otherwise m
. MN
fuk = mln(kao + 0.4-cdm> mavak) fyk = 0.32 —
m
4 As fuk 9 Aw fuk
VRq = min| = —. % 2 W VK VRq = 93.364 kN >=  Vggo = 35.5kN
3¢ ym B8 ¢ yM
Wandmitte: e:==ep e=0.674m cg:=1l,05-¢ cs = 0.626m
. 2
NEd = NEdm As:= |(lwdw) if e<ed A = 0.450517 m NEg VN
3-csdy) otherwise Gdm = Odm = 171>
NEg = 770.858 KN (3-c5-dw As m”
. MN
fuk = mln(kao + 0.4-cdm> mavak) fyk = 0.32—
m2
4 As fuk 9 Aw fuk
VRq = min| = —. % 2 W VK VRq = 85.431kN >=  Vggm = 35.5kN
3 cC YM 8 C M
WandfuR: e=e, e=0731m cg:=1y05-¢e cs = 0.569m
. 2 N
= = . = Ed MN
NEd = NEdu As:= |(lwdw) if e<ed A = 0.409849 m im =« sgm = 1. 907_2
Ce- ' S
NEq = 781.715 kN (3 Cs dW) otherwise m
. MN
fuk = mln(kao + 0.4-5dm> mavak) fyk = 0.32—
m2
4 As fuk 9 Aw fuk
VRq = min| = —. % 2 W VK VRg=77.72kN  >=  Vggy = 35.5kN
3 cC YM 8 C M

05
. . . Gdm MN
zum Verlgeich genau:  fyy := min| fykg + 0.4-5gm,0.45-fp-| 1 + . fd— odm fyk = 0. 586—2

bz

m
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Nachweis der Randdehnung nur fir LF minN + maxM, am Wandfuss, GZG, selten Kombination:

NEdu = Fgk + Gk Nggy = 781.7 kN e6 = 0.433m

VEdu = Hwk + Hsgk VEdu = 25 kN M
Ed

MEdy = NEduen + Muk + Msgk + Vedu-hw Medy = S197kN-m ey := — d” e, = 0.665m
Edu

klaffende Fuge, Nachweis der Randdehnung erforderlich  ¢5:= I,,-05-¢; cg=0.635m

2:NEquy MN Odr lw
Odr =

ogr= 3419 — gp = |—-1 gr=0.0001133 <= 0.0001
3-Cg Oy m2 1100-f | 3-cg
Der Nachweis ist nicht erfillt, d.h. der Querkraftnachweis darf NICHT mit fvkO gefihrt werden !

In diesem Beispiel hat dies keine Auswirkungen, da das Versagen der Lagerfuge nicht maRgebend war,
sondern das Versagen der Steinzugfestigkeit.

Daflr darf der Nachweis der Randdehnung im GZG, haufige Kombination, gefiihrt werden.

NEdu := Fgk + Gk Nggy = 781.7 kN e6 = 0.433m
VEdu = Hwk-W1w + Hsgk VEqy = 14.5kN "
Ed
MEdu = NEdueN + MWleW + Msgk + VEdth MEdu = 4578 kN| eu = N du eu = 0586 m
Edu

klaffende Fuge, Nachweis der Randdehnung erforderlich ¢ := I,,-05-¢; cg=0.714m

2:Ngg MN od |
Y ogr=304——  gr=———|——_1| £ =00000589 <= 00001
2 1100-fy | 3-c

Nachweis erfillt.



