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❇❛❝❤❡❧♦r♣rü❢✉♥❣ ❋rü❤❥❛❤r ✷✵✶✼

▼♦❞✉❧ ✶✶ ✭❇■✮ ✴ ▼♦❞✉❧ ■❱✲✸❜ ✭❯❚❘▼✮

❇❛✉st❛t✐❦ ■ ✭P❖ ✷✵✶✸✮
❑❧❛✉s✉r ❛♠ ✵✸✳✵✸✳✷✵✶✼

◆❛♠❡✿ ❱♦r♥❛♠❡✿ ▼❛tr✐❦❡❧♥✉♠♠❡r✿
✭❜✐tt❡ ❞❡✉t❧✐❝❤ s❝❤r❡✐❜❡♥✮ ✭✾st❡❧❧✐❣✦✮

❆✉❢❣❛❜❡ ✶ ✷ ✸ ❙✉♠♠❡

♠ö❣❧✐❝❤❡ P✉♥❦t❡ ✸✵ ✷✷ ✸✽ ✾✵

❡rr❡✐❝❤t❡ P✉♥❦t❡

❲✐❝❤t✐❣❡ ❍✐♥✇❡✐s❡

• ❉❛✉❡r ❞❡r ❑❧❛✉s✉r✿ ✾✵ ▼✐♥✉t❡♥✱ ❞❛✈♦♥ ✸✵ ▼✐♥✉t❡♥ ❢ür ❆✉❢❣❛❜❡♥ ♦❤♥❡ ❍✐❧❢s♠✐tt❡❧ ✭❚②♣ ■✮✱
✻✵ ▼✐♥✉t❡♥ ❢ür ❆✉❢❣❛❜❡♥ ♠✐t ❍✐❧❢s♠✐tt❡❧ ✭❚②♣ ■■✮✳

• Prü❢❡♥ ❙✐❡✱ ♦❜ ❛❧❧❡ ❆✉❢❣❛❜❡♥❜❧ätt❡r ✈♦r❤❛♥❞❡♥ s✐♥❞✳
• ❙❝❤r❡✐❜❡♥ ❙✐❡ ❛✉❢ ❞❛s ❉❡❝❦❜❧❛tt ■❤r❡♥ ◆❛♠❡♥ ✉♥❞ ■❤r❡ ▼❛tr✐❦❡❧♥✉♠♠❡r✳
• ●❡❜❡♥ ❙✐❡ ❜❡✐ ❞❡♥ ❆✉❢❣❛❜❡♥✱ ❞✐❡ ♦❤♥❡ ❍✐❧❢s♠✐tt❡❧ ③✉ ❜❡❛r❜❡✐t❡♥ s✐♥❞✱ ■❤r❡ ▲ös✉♥❣❡♥ ❛✉❢ ❞❡♥ ❆✉❢✲

❣❛❜❡♥❜❧ätt❡r♥ ❛♥✳ ❇❡✐ ❇❡❞❛r❢ ❦ö♥♥❡♥ ❙✐❡ ✇❡✐t❡r❡s ❢❛r❜✐❣❡s ❙❝❤r❡✐❜♣❛♣✐❡r ❛♥❢♦r❞❡r♥✳ ❱❡r✇❡♥❞❡♥ ❙✐❡
❤✐❡r❢ür ❦❡✐♥ ❡✐❣❡♥❡s P❛♣✐❡r✳

• ❉✐❡ ❆✉❢❣❛❜❡♥❜❧ätt❡r ③✉ ❞❡♥ ❆✉❢❣❛❜❡♥✱ ❞✐❡ ♠✐t ❍✐❧❢s♠✐tt❡❧♥ ③✉ ❜❡❛r❜❡✐t❡♥ s✐♥❞✱ s✐♥❞ ③✉s❛♠♠❡♥ ♠✐t
❞❡♥ ③✉❣❡❤ör✐❣❡♥ ▲ös✉♥❣❡♥ ❛❜③✉❣❡❜❡♥✳

• ❑❡✐♥❡ ❣rü♥❡♥ ❙t✐❢t❡ ✈❡r✇❡♥❞❡♥✳
• ❉✐❡ ▲ös✉♥❣❡♥ s♦❧❧❡♥ ❛❧❧❡ ◆❡❜❡♥r❡❝❤♥✉♥❣❡♥ ✉♥❞ ❩✇✐s❝❤❡♥❡r❣❡❜♥✐ss❡ ❡♥t❤❛❧t❡♥✳
• ❚❛s❝❤❡♥r❡❝❤♥❡r s✐♥❞ ♥✉r ❜❡✐ ❞❡r ▲ös✉♥❣ ❞❡r ❆✉❢❣❛❜❡♥ ♠✐t ❍✐❧❢s♠✐tt❡❧ ✭❚②♣ ■■✮ ❡r❧❛✉❜t✳ Pr♦❣r❛♠✲

♠✐❡r❜❛r❡ ❘❡❝❤♥❡r ♥✉r ♦❤♥❡ Pr♦❣r❛♠♠t❡✐❧ ❜❡♥✉t③❡♥✳
• ❉✐❡ ❇❡♥✉t③✉♥❣ ✈♦♥ ❛♥❞❡r❡♥ ❡❧❡❦tr♦♥✐s❝❤❡♥ ●❡rät❡♥ ✭③✳❇✳ ▲❛♣t♦♣s✱ ▼♦❜✐❧t❡❧❡❢♦♥❡✱ ❚❛❜❧❡ts✱ ❡t❝✳✮ ✐st

♥✐❝❤t ③✉❧äss✐❣✳ ❉✐❡s❡ ●❡rät❡ s✐♥❞ ✇ä❤r❡♥❞ ❞❡r ❑❧❛✉s✉r ❛❜③✉s❝❤❛❧t❡♥ ✉♥❞ s♦ ✇❡❣③✉❧❡❣❡♥✱ ❞❛ss ❡✐♥
✉♥♠✐tt❡❧❜❛r❡r ❩✉❣r✐✛✱ ✭③✳❇✳ ❛✉s ❚❛s❝❤❡♥ ✐♥ ❞❡r ❑❧❡✐❞✉♥❣✮ ♥✐❝❤t ♠ö❣❧✐❝❤ ✐st ✉♥❞ s✐♥❞ ✐♥ ❚❛s❝❤❡♥ ③✉
✈❡r✇❛❤r❡♥ ✭③✳❇✳ ❆❦t❡♥t❛s❝❤❡✱ ❘✉❝❦s❛❝❦✱ ♦✳ä✳✮✳ ❋❛❧❧s ❞✐❡s❡ ❘❡❣❡❧ ♥✐❝❤t ❡✐♥❣❡❤❛❧t❡♥ ✇✐r❞✱ ❣✐❧t ❞✐❡s ❛❧s
❚ä✉s❝❤✉♥❣s✈❡rs✉❝❤✳

• ❉❛s ❱❡r❧❛ss❡♥ ❞❡s ❑❧❛✉s✉rr❛✉♠❡s ③✇✐s❝❤❡♥ ❆✉❢❣❛❜❡♥ ❚②♣ ■ ✉♥❞ ❚②♣ ■■ ❞❡r ❑❧❛✉s✉r ✐st ♥✐❝❤t ❣❡st❛tt❡t✳
●❧❡✐❝❤❡s ❣✐❧t ❢ür ❞❛s ❱❡r❧❛ss❡♥ ❞❡s ❘❛✉♠❡s ✈♦r ❆❜❧❛✉❢ ❞❡r ❇❡❛r❜❡✐t✉♥❣s③❡✐t✳

• ❚♦✐❧❡tt❡♥❜❡s✉❝❤❡ s✐♥❞ ♥✉r ❡✐♥③❡❧♥ ✉♥t❡r ❍✐♥t❡r❧❡❣✉♥❣ ❞❡s ❙t✉❞❡♥t❡♥❛✉s✇❡✐s❡s ❜❡✐ ❞❡♥ ❆✉❢s✐❝❤ts♣❡r✲
s♦♥❡♥ ❣❡st❛tt❡t✳

❑❧❛✉s✉r ❇❛✉st❛t✐❦ ✲ ❋rü❤❥❛❤r ✷✵✶✼ ✶
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❆✉❢❣❛❜❡ ✷ ✭ ✷✷ P✉♥❦t❡✮

P

1,5m

2m 2m 2m 2m 2m 2m 2m 2m

16m

15m

1

2

3

3m

g

δv4

P  = 10 [kN]

g  = 20 [kN/m]

EAFachwerk = ∞
EA2-3, 2-4 = GA = ∞
EA1-2 = 15.000 [kN]

EI = 60.000 [kN*m2]

cM = 14.000 [kN*m/rad]

αT = 10-5 [K-1]

T1-2 = 20 [K]

ΔT/h2-3 = 10 [K/m] 

cM

So

Su

SD

T

ΔT/h

❛✮ ✭✸ P✳✮ ❋ür ❞❡♥ ❛❜❣❡❜✐❧❞❡t❡♥ ❑r❛♥ s✐♥❞ ❞✐❡ ❙t❛❜❦rä❢t❡ So✱ SD ✉♥❞ Su ③✉ ❡r♠✐tt❡❧♥✳

❜✮ ✭✶✵ P✳✮ ❇❡r❡❝❤♥❡♥ ❙✐❡ ❞✐❡ ✈❡rt✐❦❛❧❡ ❱❡rs❝❤✐❡❜✉♥❣ δv ♠✐t ❍✐❧❢❡ ❞❡s Pr✐♥③✐♣s ❞❡r ✈✐rt✉❡❧❧❡♥
❆r❜❡✐t✳

❝✮ ✭✶ P✳✮ ❊r♠✐tt❡❧♥ ❙✐❡ ❞✐❡ ❱❡r❞r❡❤✉♥❣ ❛♠ ❆✉✢❛❣❡r♣✉♥❦t ✶✳

❞✮ ✭✶ P✳✮ ◆❡❤♠❡♥ ❙✐❡ ❛♥✱ ❞❛ss ❞✐❡ ❋❡❞❡r ❛♠ ❆✉✢❛❣❡r♣✉♥❦t ✶ ❡✐♥❡ ✉♥❡♥❞❧✐❝❤❡ ❉r❡❤st❡✐✲
✜❣❦❡✐t ❜❡s✐t③t✳ ❊r♠✐tt❡❧♥ ❙✐❡ ❞✐❡ ❞❛r❛✉s ❢♦❧❣❡♥❞❡ ❱❡rs❝❤✐❡❜✉♥❣ δv✳

❡✮ ✭✸ P✳✮ ❲✐❡ ❤♦❝❤ ♠üsst❡ ❞✐❡ ❇✐❡❣❡st❡✐✜❣❦❡✐t ✐♠ ❙t❛❜ ✶✲✷ s❡✐♥✱ ❞❛♠✐t ✐♠ ❯rs♣r✉♥❣ss②st❡♠
❞✐❡ ❱❡rs❝❤✐❡❜✉♥❣ δv ❦❧❡✐♥❡r ❛❧s 0, 25m ✐st❄

❢✮ ✭✹ P✳✮ ❩✉r ▼✐♥✐♠✐❡r✉♥❣ ❞❡r ✈❡rt✐❦❛❧❡♥ ❱❡r❢♦r♠✉♥❣ s♦❧❧ ❞❛s ●❡❣❡♥❣❡✇✐❝❤t ❣ ❛✉❢ 30[kN/m]
❡r❤ö❤t ✇❡r❞❡♥✳ ❲❡❧❝❤❡♥ ❲❡rt ♥✐♠♠t ❞✐❡ ✈❡rt✐❦❛❧❡ ❱❡rs❝❤✐❡❜✉♥❣ δv ❛♥❄

❑❧❛✉s✉r ❇❛✉st❛t✐❦ ✲ ❋rü❤❥❛❤r ✷✵✶✼ ✷
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❆✉❢❣❛❜❡ ✸ ✭ ✸✽ P✉♥❦t❡✮

❊✐♥ ✶✻♠ ❧❛♥❣❡s ❚❛❧ s♦❧❧ ♠✐t ❡✐♥❡r ♥❡✉❡♥ ❇rü❝❦❡ ü❜❡rs♣❛♥♥t ✇❡r❞❡♥✳ ●❡❣❡❜❡♥ s✐♥❞ ③✇❡✐
❊♥t✇✉r❢s✈❛r✐❛♥t❡♥✳

❊♥t✇✉r❢ ❆✿

q  = 10 [kN/m]

EI1-2, 2-4, 4-6 = 10.000 [kN*m2]

EI 2-3, 4-5 = ∞
EA2-3, 4-5 = 10.000 [kN]

EA1-2, 2-4, 4-6 = ∞
GAQ = ∞  

ΔT/h = - 40 [K/m]

αT = 1.2*10-5 [1/K] 

5m

1
2 4

6

5

3

S

5m

8m 8m

q

4m4m

ΔT/hΔT/h ΔT/hΔT/h

❊♥t✇✉r❢ ❇✿

1

cM

q  = 10 [kN/m]

EI = 10.000 [kN*m2]

EA  = ∞
GAQ = ∞
cM = 5000 [kN/rad]  

ΔT/h = - 40 [K/m]

αT = 1.2*10-5 [1/K]

S

12m

q

12m

2

cM

ΔT/hΔT/h

❉✐❡ ❢♦❧❣❡♥❞❡♥ ❋r❛❣❡♥ s✐♥❞ ③✉ ❜❡❛♥t✇♦rt❡♥✿

❛✮ ✭✷ P✳✮ ❩❡✐❝❤♥❡♥ ❙✐❡ q✉❛❧✐t❛t✐✈ ❞✐❡ ▼♦♠❡♥t❡♥✈❡r❧ä✉❢❡ ❢ür ❊♥t✇✉r❢ ❆ ✉♥❞ ❊♥t✇✉r❢

❇✳

❜✮ ✭✶✻ P✳✮ ❇❡st✐♠♠❡♥ ❙✐❡ ✐♥ ❊♥t✇✉r❢ ❆ ❞✐❡ ❙tüt③♠♦♠❡♥t❡ ❛♥ ❙t❡❧❧❡ ✷ ✉♥❞ ✹ ♠✐tt❡❧s ❞❡s
❑r❛❢t❣röÿ❡♥✈❡r❢❛❤r❡♥s✳

❝✮ ✭✷ P✳✮ ❇❡st✐♠♠❡♥ ❙✐❡ ✐♥ ❊♥t✇✉r❢ ❆ ❞❛s ❋❡❧❞♠♦♠❡♥t ❛♥ ❞❡r ❙t❡❧❧❡ s ✳

❑❧❛✉s✉r ❇❛✉st❛t✐❦ ✲ ❋rü❤❥❛❤r ✷✵✶✼ ✸



❘✉❤r✲❯♥✐✈❡rs✐tät ❇♦❝❤✉♠ • ❇❛✉✲ ✉♥❞ ❯♠✇❡❧t✐♥❣❡♥✐❡✉r✇✐ss❡♥s❝❤❛❢t❡♥ • ❙t❛t✐❦ ✉♥❞ ❉②♥❛♠✐❦

❞✮ ✭✷ P✳✮ ❇❡r❡❝❤♥❡♥ ❙✐❡ ❢ür ❊♥t✇✉r❢ ❆ ❞✐❡ ✈❡rt✐❦❛❧❡♥ ❱❡rs❝❤✐❡❜✉♥❣❡♥ ❛♥ ❞❡♥ P✉♥❦t❡♥
✷ ✉♥❞ ✹✳

❡✮ ✭✷ P✳✮ ❊r✇❛rt❡♥ ❙✐❡✱ ❞❛ss ❞❛s ❙tü③♠♦♠❡♥t ✐♥ ❊♥t✇✉r❢ ❆ ❛♥ ❞❡r ❙t❡❧❧❡ ✹ ❣röÿ❡r ♦❞❡r
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