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APPENDIX B: Results of parametric analysis considering MM/N/F/2 parameters

In this appendix, the results of numerical analyses performed on precast structures with centrally
positioned connections (MM), without silicone sealant (N), the bottom panel fixed to the foundation
(F) and with the ratio factor k = 2 are gathered. Time history responses and distribution of forces
and displacements along the height of the structure are shown for three characteristic structures
m60H5, m60H7 and m60H. To present the characteristic results, the response of structures subjected
to ground motion no. 4 was chosen. It is the accelerogram that from all selected accelerograms has

the response spectra the closest to EC8 response spectra in the period range of analysed structures.

B.1 Structure m60HS ag=0.25¢
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Figure B.1: Structure m60H5 at ag = 0.25 g: (a) maximum column’s displacements, (b) force-displacement

response and (c) moment-curvature response at column’s base
Slika B.1: Montazna hala m60H5 pri ag = 0.25 g: (a) najvedji pomiki stebra, (b) odziv sila-pomik in (c) odziv

moment-ukrivljenost ob vpetju stebra
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Figure B.2: Structure m60H5 at ag = 0.25 g: displacement response history at top of the column

Slika B.2: MontaZna hala m60H5 pri ag = 0.25 g: ¢asovni potek pomikov na vrhu stebra
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Figure B.3: Structure m60H5 at ag = 0.25 g: (a) maximum shear force, (b) maximum moments and (c)

maximum curvature along the column’s height

Slika B.3: Montazna hala m60H5 pri ag = 0.25 g: (a) najvedja strizna sila, (b) najve¢ji momenti in (c) najvedja

ukrivljenost po visini stebra
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Figure B.4: Structure m60H5 at ag = 0.25 g: (a) maximum relative displacements in cladding connections,
(b) maximum forces in cladding connections

Slika B.4: Montazna hala m60H5 pri ag = 0.25 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvecje
sile v fasadnih stikih
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Figure B.5: Structure m60H5 at ag = 0.25 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections

Slika B.5: Montazna hala m60H5 pri ag = 0.25 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih
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Figure B.6: Structure m60H5 at ag = 0.25 g: (a) force response history for the top connections, (b) force
response history for the bottom connections

Slika B.6: Montazna hala m60H5 pri ag = 0.25 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek sil
v spodnjih stikih
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B.2 Structure m60H7 ag=0.25¢
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Figure B.7: Structure m60H7 at ag = 0.25 g: (a) maximum column’s displacements, (b) force-displacement
response and (¢) moment-curvature response at column’s base
Slika B.7: Montazna hala m60H7 pri ag = 0.25 g: (a) najve¢ji pomiki stebra, (b) odziv sila-pomik in (c) odziv

moment-ukrivljenost ob vpetju stebra
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Figure B.8: Structure m60H7 at ag = 0.25 g: displacement response history at top of the column

Slika B.8: Montazna hala m60H7 pri ag = 0.25 g: ¢asovni potek pomikov na vrhu stebra
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Figure B.9: Structure m60H7 at ag = 0.25 g: (a) maximum shear force, (b) maximum moments and (c)
maximum curvature along the column’s height
Slika B.9: Montazna hala m60H7 pri ag = 0.25 g: (a) najvecja strizna sila, (b) najvecji momenti in (c) najvecja

ukrivljenost po viSini stebra
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Figure B.10: Structure m60H7 at ag = 0.25 g: (a) maximum relative displacements in cladding connections,
(b) maximum forces in cladding connections
Slika B.10: Montazna hala m60H7 pri ag = 0.25 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvecje

sile v fasadnih stikih
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Figure B.11: Structure m60H7 at a4 = 0.25 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections

Slika B.11: Montazna hala m60H7 pri ag = 0.25 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih
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Figure B.12: Structure m60H7 at ag = 0.25 g: (a) force response history for the top connections, (b) force
response history for the bottom connections

Slika B.12: Montazna hala m60H7 pri ag = 0.25 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek
sil v spodnjih stikih
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B.3 Structure m60H9 a4 =0.25 ¢
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Figure B.13: Structure m60H9 at ag = 0.25 g: (a) maximum column’s displacements, (b) force-displacement

response and (c) moment-curvature response at column’s base
Slika B.13: Montazna hala m60H9 pri ag = 0.25 g: (a) najvecji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure B.14: Structure m60H9 at ag = 0.25 g: displacement response history at top of the column

Slika B.14: Montazna hala m60H9 pri ag = 0.25 g: ¢asovni potek pomikov na vrhu stebra
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Figure B.15: Structure m60H9 at ag = 0.25 g: (a) maximum shear force, (b) maximum moments and (c)
maximum curvature along the column’s height
Slika B.15: Montazna hala m60H9 pri ag = 0.25 g: (a) najvedja strizna sila, (b) najvecji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure B.16: Structure m60H9 at ag = 0.25 g: (a) maximum relative displacements in cladding connections,
(b) maximum forces in cladding connections
Slika B.16: Montazna hala m60H9 pri ag = 0.25 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvecje

sile v fasadnih stikih
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Figure B.17: Structure m60H9 at ag = 0.25 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections

Slika B.17: Montazna hala m60H9 pri ag = 0.25 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih
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(b) Bottom connection
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Figure B.18: Structure m60H9 at ag = 0.25 g: (a) force response history for the top connections, (b) force
response history for the bottom connections
Slika B.18: Montazna hala m60H9 pri ag = 0.25 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek
sil v spodnjih stikih
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B.4 Structure m60H5 a5 = 0.675 g
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Figure B.19: Structure m60H5 at ag = 0.675 g: (a) maximum column’s displacements, (b) force-displacement

response and (¢) moment-curvature response at column’s base
Slika B.19: Montazna hala m60H5 pri ag = 0.675 g: (a) najvecji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure B.20: Structure m60H5 at ag = 0.675 g: displacement response history at top of the column

Slika B.20: Montazna hala m60H5 pri ag = 0.675 g: ¢asovni potek pomikov na vrhu stebra
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Figure B.21: Structure m60H5 at ag = 0.675 g: (a) maximum shear force, (b) maximum moments and (c)

maximum curvature along the column’s height

Slika B.21: Montazna hala m60H5 pri ag = 0.675 g: (a) najvecja strizna sila, (b) najve¢ji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure B.22: Structure m60H5 at ag = 0.675 g: (a) maximum relative displacements in cladding connections,

(b) maximum forces in cladding connections

Slika B.22: Montazna hala m60H5 pri ag = 0.675 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvecje

sile v fasadnih stikih
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Figure B.23: Structure m60H5 at ag = 0.675 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections
Slika B.23: Montazna hala m60H5 pri ag = 0.675 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih
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Figure B.24: Structure m60H5 at a; = 0.675 g: (a) force response history for the top connections, (b) force
response history for the bottom connections

Slika B.24: Montazna hala m60H5 pri ag = 0.675 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek
sil v spodnjih stikih
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B.5 Structure m60H7 ag = 0.675 g
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Figure B.25: Structure m60H7 ag = 0.675 g: (a) maximum column’s displacements, (b) force-displacement

response and (c) moment-curvature response at column’s base

Slika B.25: Montazna hala m60H7 pri ag =

0.675 g: (a) najvecji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure B.26: Structure m60H7 at ag = 0.675 g: displacement response history at top of the column

Slika B.26: Montazna hala m60H7 pri ag = 0.675 g: ¢asovni potek pomikov na vrhu stebra
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Figure B.27: Structure m60H7 at ag = 0.675 g: (a) maximum shear force, (b) maximum moments and (c)
maximum curvature along the column’s height

Slika B.27: Montazna hala m60H7 pri ag = 0.675 g: (a) najvecja strizna sila, (b) najvecji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure B.28: Structure m60H7 at ag = 0.675 g: (a) maximum relative displacements in cladding connections,
(b) maximum forces in cladding connections
Slika B.28: Montazna hala m60H7 pri ag = 0.675 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvecje

sile v fasadnih stikih
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Figure B.29: Structure m60H7 at ag = 0.675 g: (a) displacement response history for the top connections, (b)

displacement response history for the bottom connections

Slika B.29: Montazna hala m60H7 pri ag = 0.675 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni

potek pomikov v spodnjih stikih
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Figure B.30: Structure m60H7 at ag = 0.675 g: (a) force response history for the top connections, (b) force

response history for the bottom connections

Slika B.30: Montazna hala m60H7 pri ag = 0.675 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek

sil v spodnjih stikih
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B.6 Structure m60H9 a; = 0.675 g
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Figure B.31: Structure m60H9 at ag = 0.675 g: (a) maximum column’s displacements, (b) force-displacement
response and (¢) moment-curvature response at column’s base
Slika B.31: Montazna hala m60H9 pri ag = 0.675 g: (a) najvecji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure B.32: Structure m60H9 at aq = 0.675 g: displacement response history at top of the column
Slika B.32: Montazna hala m60H9 pri ag = 0.675 g: ¢asovni potek pomikov na vrhu stebra
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Figure B.33: Structure m60H9 at ag = 0.675 g: (a) maximum shear force, (b) maximum moments and (c)
maximum curvature along the column’s height
Slika B.33: Montazna hala m60H9 pri ag = 0.675 g: (a) najvecja strizna sila, (b) najve¢ji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure B.34: Structure m60H9 at ag = 0.675 g: (a) maximum relative displacements in cladding connections,
(b) maximum forces in cladding connections
Slika B.34: Montazna hala m60H9 pri ag = 0.675 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvecje

sile v fasadnih stikih
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Figure B.35: Structure m60H9 at ag = 0.675 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections
Slika B.35: Montazna hala m60H9 pri ag = 0.675 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih
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Figure B.36: Structure m60H9 at a; = 0.675 g: (a) force response history for the top connections, (b) force
response history for the bottom connections

Slika B.36: Montazna hala m60H9 pri ag = 0.675 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek
sil v spodnjih stikih
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APPENDIX C: Results of parametric analysis considering MM/P/F/2 parameters

In this appendix, the results of numerical analyses performed on precast structures with centrally
positioned connections (MM), with silicone sealant between the panels (P), the bottom panel fixed

to the foundation (F) and with the ratio factor k = 2 are gathered.

In Figures C.1-C.3, responses of structures with and without silicone sealant are shown for three
different heights. Then, time history responses and distribution of forces and displacements along
the height of the structure are shown for three characteristic structures m60H5, m60H7 and m60H.
To present the characteristic results, the response of structures subjected to ground motion no. 4
was chosen. It is the accelerogram that from all selected accelerograms has the response spectra the

closest to EC8 response spectra in the period range of analysed structures.
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Figure C.1: Response of precast structure m60H5: (a) without silicone sealed joints and (b) with silicone

sealant
Slika C.1: Odziv konstrukcije m60H5: (a) brez silikona in (b) s silikonom



Cc2

Staresinié, G. 2021. Potresni odziv ... armiranobetonskih montaznih stavb.
Dokt. dis. Ljubljana, UL FGG, Interdisciplinarni doktorski $tudijski program Grajeno okolje — smer Gradbenistvo.

Height [m]
I

W

Figure C.2: Response
sealant

(a) without silicone

6

Height [m]
.

(8

(b) with silicone

column

— panel

-0.1 0

Displacement [m]

0.1

of precast structure m60H7: (a) without silicone sealed joints

-0.1 0

Displacement [m]

0.1

and (b) with silicone
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C.1 Structure m60H5 a3 =0.25 ¢
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Figure C.4: Structure m60H5 at ag = 0.25 g: (a) maximum column’s displacements, (b) force-displacement

response and (¢) moment-curvature response at column’s base
Slika C.4: Montazna hala m60H5 pri ag = 0.25 g: (a) najve¢ji pomiki stebra, (b) odziv sila-pomik in (c) odziv

moment-ukrivljenost ob vpetju stebra
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Figure C.5: Structure m60H5 at ag = 0.25 g: displacement response history at top of the column

Slika C.5: Montazna hala m60H5 pri ag = 0.25 g: ¢asovni potek pomikov na vrhu stebra



C4 Stare$ini¢, G. 2021. Potresni odziv ... armiranobetonskih montaznih stavb.
Dokt. dis. Ljubljana, UL FGG, Interdisciplinarni doktorski $tudijski program Grajeno okolje — smer Gradbenistvo.

5 (a) Shear 5 (b) Moment ~ (¢) Curvature
fi
451 4.5 \ 45f gy
'\\ i
4t 4r \ 4
35r 357 \ 350 column yielded
\
3t 3r 3 J
— - - |
225t 225t Eas |
2t 21 2]
\ ) ‘
1.5¢ 1.5F | 1.5F
\ ||
1t 1t \ 1 l
051 051 \ 05F |
|
\ N""x
0 . ) 0 M ) 0 ) ) .
0 100 200 0 500 1000 0 50 100 150
Vmax [kN] Mmax [kN] CurvMax [10-3/m]

Figure C.6: Structure m60H5 at ag = 0.25 g: (a) maximum shear force, (b) maximum moments and (c)
maximum curvature along the column’s height
Slika C.6: Montazna hala m60H5 pri ag = 0.25 g: (a) najvecja strizna sila, (b) najvecji momenti in (c¢) najvecja

ukrivljenost po viSini stebra
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Figure C.7: Structure m60H5 at ag = 0.25 g: (a) maximum relative displacements in cladding connections,
(b) maximum forces in cladding connections

Slika C.7: Montazna hala m60H5 pri ag = 0.25 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvedje
sile v fasadnih stikih
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Figure C.8: Structure m60H5 at ag = 0.25 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections

Slika C.8: Montazna hala m60H5 pri ag = 0.25 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih
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Figure C.9: Structure m60H5 at ag = 0.25 g: (a) force response history for the top connections, (b) force
response history for the bottom connections

Slika C.9: Montazna hala m60H5 pri ag = 0.25 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek sil
v spodnjih stikih
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C.2 Structure m60H7 ag=0.25¢
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Figure C.10: Structure m60H7 at ag = 0.25 g: (a) maximum column’s displacements, (b) force-displacement

response and (c) moment-curvature response at column’s base
Slika C.10: Montazna hala m60H7 pri ag = 0.25 g: (a) najvedji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure C.11: Structure m60H7 at ag = 0.25 g: displacement response history at top of the column

Slika C.11: Montazna hala m60H7 pri ag = 0.25 g: éasovni potek pomikov na vrhu stebra
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Figure C.12: Structure m60H7 at ag = 0.25 g: (a) maximum shear force, (b) maximum moments and (c)
maximum curvature along the column’s height
Slika C.12: Montazna hala m60H7 pri ag = 0.25 g: (a) najvedja strizna sila, (b) najvecji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure C.13: Structure m60H7 at ag = 0.25 g: (a) maximum relative displacements in cladding connections,
(b) maximum forces in cladding connections
Slika C.13: Montazna hala m60H7 pri ag = 0.25 g: (a) najved;ji relativni pomiki fasadnih stikov, (b) najvecje

sile v fasadnih stikih



C8 Stares§ini¢, G. 2021. Potresni odziv ... armiranobetonskih montaznih stavb.
Dokt. dis. Ljubljana, UL FGG, Interdisciplinarni doktorski $tudijski program Grajeno okolje — smer Gradbenistvo.

0.l (a) Top connection

- panel-1
=005 panel-2
= n n r'l panel-3
2 1 anel-4
A Wm«&ﬂwwwww__
g J v
Z005F
]

—U.] 1 1 1 1 1 1 1

0 10 20 30 40 50 60 70
Time [s]

0l (b) Bottom connection
- panel-1
E005F panel-2 |
= panel-3
E 0 Ab o A .-f. 1| [l o o ﬂ\)’.\_w PAY S AR . panel-4 -
v “"J"'“‘ W7 -!'U'.j [ZRVR i T — — — — gapBottom
B 1T
]

0.1 | | | 1 | | |

0 10 20 30 40 50 60 70
Time [s]

Figure C.14: Structure m60H7 at ag = 0.25 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections

Slika C.14: Montazna hala m60H7 pri ag = 0.25 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih
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Figure C.15: Structure m60H7 at ag = 0.25 g: (a) force response history for the top connections, (b) force
response history for the bottom connections
Slika C.15: Montazna hala m60H7 pri ag = 0.25 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek
sil v spodnjih stikih
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Figure C.16: Structure m60H9 at ag = 0.25 g: (a) maximum column’s displacements, (b) force-displacement

response and (c) moment-curvature response at column’s base
Slika C.16: Montazna hala m60H9 pri ag = 0.25 g: (a) najvecji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure C.17: Structure m60H9 at ag = 0.25 g: displacement response history at top of the column

Slika C.17: Montazna hala m60H9 pri ag = 0.25 g: ¢asovni potek pomikov na vrhu stebra
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Figure C.18: Structure m60H9 at ag = 0.25 g: (a) maximum shear force, (b) maximum moments and (c)
maximum curvature along the column’s height
Slika C.18: Montazna hala m60H9 pri ag = 0.25 g: (a) najvedja strizna sila, (b) najvedji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure C.19: Structure m60H9 at ag = 0.25 g: (a) maximum relative displacements in cladding connections,
(b) maximum forces in cladding connections

Slika C.19: Montazna hala m60H9 pri ag = 0.25 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najveéje
sile v fasadnih stikih
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Figure C.20: Structure m60H9 at a4 = 0.25 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections

Slika C.20: Montazna hala m60H9 pri ag = 0.25 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih
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Figure C.21: Structure m60H9 at ag = 0.25 g: (a) force response history for the top connections, (b) force
response history for the bottom connections
Slika C.21: Montazna hala m60H9 pri ag = 0.25 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek
sil v spodnjih stikih
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C.4 Structure m60H5 ag = 0.675 g
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Figure C.22: Structure m60H5 at ag = 0.675 g: (a) maximum column’s displacements, (b) force-displacement

response and (c) moment-curvature response at column’s base
Slika C.22: Montazna hala m60H5 pri ag = 0.675 g: (a) najvecji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure C.23: Structure m60H5 at ag = 0.675 g: displacement response history at top of the column

Slika C.23: Montazna hala m60H5 pri ag = 0.675 g: ¢asovni potek pomikov na vrhu stebra
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Figure C.24: Structure m60H5 at ag = 0.675 g: (a) maximum shear force, (b) maximum moments and (c)

maximum curvature along the column’s height

Slika C.24: Montazna hala m60H5 pri ag = 0.675 g: (a) najvecja strizna sila, (b) najvecji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure C.25: Structure m60H5 at ag = 0.675 g: (a) maximum relative displacements in cladding connections,

(b) maximum

forces in cladding connections

Slika C.25: Montazna hala m60H5 pri ag = 0.675 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvedje

sile v fasadnih stikih
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Figure C.26: Structure m60HS5 at ag = 0.675 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections
Slika C.26: Montazna hala m60H5 pri ag = 0.675 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih
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Figure C.27: Structure m60H5 at ag = 0.675 g: (a) force response history for the top connections, (b) force
response history for the bottom connections
Slika C.27: Montazna hala m60H5 pri ag = 0.675 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek
sil v spodnjih stikih
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C.5 Structure m60H7 ag = 0.675¢g
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Figure C.28: Structure m60H7 at ag = 0.675 g: (a) maximum column’s displacements, (b) force-displacement
response and (c) moment-curvature response at column’s base
Slika C.28: Montazna hala m60H7 pri ag = 0.675 g: (a) najvecji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure C.29: Structure m60H7 at aq = 0.675 g: displacement response history at top of the column

Slika C.29: Montazna hala m60H7 pri ag = 0.675 g: ¢asovni potek pomikov na vrhu stebra
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Figure C.30: Structure m60H7 at ag = 0.675 g: (a) maximum shear force, (b) maximum moments and (c)
maximum curvature along the column’s height
Slika C.30: Montazna hala m60H7 pri ag = 0.675 g: (a) najvecja strizna sila, (b) najve¢ji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure C.31: Structure m60H7 at ag = 0.675 g: (a) maximum relative displacements in cladding connections,
(b) maximum forces in cladding connections
Slika C.31: Montazna hala m60H7 pri ag = 0.675 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvecje

sile v fasadnih stikih
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Figure C.32: Structure m60H7 at ag = 0.675 g: (a) displacement response history for the top connections, (b)

displacement response history for the bottom connections

Slika C.32: Montazna hala m60H7 pri ag = 0.675 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni

potek pomikov v spodnjih stikih
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Figure C.33: Structure m60H7 at ag = 0.675 g: (a) force response history for the top connections, (b) force

response history for the bottom connections

Slika C.33: Montazna hala m60H7 pri ag = 0.675 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek

sil v spodnjih stikih
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C.6 Structure m60H9 ag = 0.675¢g
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Figure C.34: Structure m60H9 at ag = 0.675 g: (a) maximum column’s displacements, (b) force-displacement
response and (c) moment-curvature response at column’s base
Slika C.34: Montazna hala m60H9 pri ag = 0.675 g: (a) najvecji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure C.35: Structure m60H9 at ag = 0.675 g: displacement response history at top of the column
Slika C.35: Montazna hala m60H9 pri ag = 0.675 g: ¢asovni potek pomikov na vrhu stebra
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Figure C.36: Structure m60H9 at ag = 0.675 g: (a) maximum shear force, (b) maximum moments and (c)
maximum curvature along the column’s height
Slika C.36: Montazna hala m60H9 pri ag = 0.675 g: (a) najvecja strizna sila, (b) najvedji momenti in (c)

najvecja ukrivljenost po visini stebra

0 (a) Dmax conn 0 (b) Fmax conn
| —
1| I op I op
8 : N bottom 8 N bottom
| — — — — gapTop
— — — — gapBottom

F
.

|
|
|
|
' 7
|
|
|
|

|
6F |
|

II

3 |

=] 3
T || T T

| . . ) . . .
0
0 0.02 0.04 0.06 0.08 0.1 0 10 20 30 40 50

Dmax [m] Fmax [kN]
Figure C.37: Structure m60H9 at ag = 0.675 g: (a) maximum relative displacements in cladding connections,
(b) maximum forces in cladding connections
Slika C.37: Montazna hala m60H9 pri ag = 0.675 g: (a) najved;ji relativni pomiki fasadnih stikov, (b) najvecje

sile v fasadnih stikih
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Figure C.38: Structure m60H9 at ag = 0.675 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections

Slika C.38: Montazna hala m60H9 pri ag = 0.675 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih
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Figure C.39: Structure m60H9 at ag = 0.675 g: (a) force response history for the top connections, (b) force
response history for the bottom connections
Slika C.39: Montazna hala m60H9 pri ag = 0.675 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek
sil v spodnjih stikih
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APPENDIX D: Results of parametric analysis considering LL/P/F/2 parameters

In this appendix, the results of numerical analyses performed on precast structures with eccentric
connections (LL), with silicone sealant between the panels (P), the bottom panel fixed to the

foundation (F) and with the ratio factor k = 2 are gathered.

In Figures D.1-D.3, responses of structures with centrally (MM) and eccentrically (LL) positioned
connections are compared for three different heights. In following, time history responses and
distribution of forces and displacements along the height of the structure are shown for three
characteristic structures m60H5, m60H7 and m60H. To present the characteristic results, the
response of structures subjected to ground motion no. 4 was chosen. It is the accelerogram that from
all selected accelerograms has the response spectra the closest to EC8 response spectra in the period
range of analysed structures.
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Figure D.1: Response of precast structure m60H5: (a) centrally positioned connections MM and (b) eccentric
position of connections LL
Slika D.1: Odziv konstrukcije m60H5: (a) sredinska pozicija stikov MM in (b) ekscentri¢na pozicija stikov LL
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Figure D.2: Response of precast structure m60H7: (a) centrally positioned connections MM and (b) eccentric
position of connections LL

Slika D.2: Odziv konstrukcije m60H7: (a) sredinska pozicija stikov MM in (b) ekscentri¢na pozicija stikov LL
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Figure D.3: Response of precast structure m60H9: (a) centrally positioned connections MM and (b) eccentric
position of connections LL

Slika D.3: Odziv konstrukcije m60H9: (a) sredinska pozicija stikov MM in (b) ekscentri¢na pozicija stikov LL
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D.1 Structure m60H5 ag =0.25¢g
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Figure D.4: Structure m60H5 at ag = 0.25 g: (a) maximum column’s displacements, (b) force-displacement

response and (¢) moment-curvature response at column’s base
Slika D.4: Montazna hala m60H5 pri ag = 0.25 g: (a) najvedji pomiki stebra, (b) odziv sila-pomik in (c) odziv

moment-ukrivljenost ob vpetju stebra

Displacement

04r-
0.3F
02K
= 01F
5 |I‘I |f| A
5 0 | | T A R T ATt VAt Ly VRV
[#)
Zo01
]
021
03
_0_1_ | | | | | | |
0 10 20 30 40 50 60 70
Time [s]

Figure D.5: Structure m60HS5 at ag = 0.25 g: displacement response history at top of the column

Slika D.5: Montazna hala m60H5 pri ag = 0.25 g: ¢asovni potek pomikov na vrhu stebra
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Figure D.6: Structure m60H5 at ag = 0.25 g: (a) maximum shear force, (b) maximum moments and (c)
maximum curvature along the column’s height

Slika D.6: Montazna hala m60H5 pri ag = 0.25 g: (a) najvecja strizna sila, (b) najvecji momenti in (c¢) najvecja

ukrivljenost po viSini stebra
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Figure D.7: Structure m60H5 at ag = 0.25 g: (a) maximum relative displacements in cladding connections,

(b) maximum forces in cladding connections

Slika D.7: Montazna hala m60H5 pri ag = 0.25 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvedje

sile v fasadnih stikih
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Figure D.8: Structure m60H5 at ag = 0.25 g: (a) displacement response history for the top connections, (b)

displacement response history for the bottom connections

Slika D.8: Montazna hala m60H5 pri ag = 0.25 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni

potek pomikov v spodnjih stikih
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Figure D.9: Structure m60H5 at ag = 0.25 g: (a) force response history for the top connections, (b) force

response history for the bottom connections

Slika D.9: Montazna hala m60H5 pri ag = 0.25 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek sil

v spodnjih stikih
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D.2 Structure m60H7 ag = 0.25 g
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Figure D.10: Structure m60H7 at ag = 0.25 g: (a) maximum column’s displacements, (b) force-displacement

response and (c) moment-curvature response at column’s base
Slika D.10: Montazna hala m60H7 pri ag = 0.25 g: (a) najvecji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure D.11: Structure m60H7 at ag = 0.25 g: displacement response history at top of the column

Slika D.11: Montazna hala m60H7 pri ag = 0.25 g: ¢asovni potek pomikov na vrhu stebra
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Figure D.12: Structure m60H7 at ag = 0.25 g: (a) maximum shear force, (b) maximum moments and (c)

maximum curvature along the column’s height

Slika D.12: Montazna hala m60H7 pri ag = 0.25 g: (a) najvecja strizna sila, (b) najvecji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure D.13: Structure m60H7 at ag = 0.25 g: (a) maximum relative displacements in cladding connections,

(b) maximum forces in cladding connections

Slika D.13: Montazna hala m60H7 pri ag = 0.25 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvecje

sile v fasadnih stikih
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Figure D.14: Structure m60H7 at ag = 0.25 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections

Slika D.14: Montazna hala m60H7 pri ag = 0.25 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih

(a) Top connection

S0 — panel-1
panel-2
=z panel-3
= VMWMA%MWMW panc4
3 0 s d | J oA FATA - T
©
=501
1 1 1 1 1 1 1
0 10 20 30 40 50 60 70
Time [s]
(b) Bottom connection
S0 panel-1
panel-2
E panel-3
= anel-4
3 0 Sy Ao crirl “fr'-"“'j' Pt p
©
=501
I I I I I I

0 10 zlu 30 40 50 60 70

Time [s]
Figure D.15: Structure m60H7 at ag = 0.25 g: (a) force response history for the top connections, (b) force
response history for the bottom connections
Slika D.15: Montazna hala m60H7 pri ag = 0.25 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek
sil v spodnjih stikih
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D.3 Structure m60H9 ag = 0.25¢g
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Figure D.16: Structure m60H9 at ag = 0.25 g: (a) maximum column’s displacements, (b) force-displacement

response and (¢) moment-curvature response at column’s base
Slika D.16: Montazna hala m60H9 pri ag = 0.25 g: (a) najvecji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure D.17: Structure m60H9 at ag = 0.25 g: displacement response history at top of the column

Slika D.17: Montazna hala m60H9 pri ag = 0.25 g: ¢asovni potek pomikov na vrhu stebra
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Figure D.18: Structure m60H9 at ag = 0.25 g: (a) maximum shear force, (b) maximum moments and (c)
maximum curvature along the column’s height
Slika D.18: Montazna hala m60H9 pri ag = 0.25 g: (a) najveéja strizna sila, (b) najveéji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure D.19: Structure m60H9 at ag = 0.25 g: (a) maximum relative displacements in cladding connections,
(b) maximum forces in cladding connections

Slika D.19: Montazna hala m60H9 pri ag = 0.25 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvecje
sile v fasadnih stikih
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Figure D.20: Structure m60H9 at ag = 0.25 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections

Slika D.20: Montazna hala m60H9 pri ag = 0.25 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih
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Figure D.21: Structure m60H9 at ag = 0.25 g: (a) force response history for the top connections, (b) force
response history for the bottom connections

Slika D.21: Montazna hala m60H9 pri ag = 0.25 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek
sil v spodnjih stikih
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D.4 Structure m60H5 ag = 0.675 g
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Figure D.22: Structure m60H5 at ag = 0.675 g: (a) maximum column’s displacements, (b) force-displacement

response and (c) moment-curvature response at column’s base
Slika D.22: Montazna hala m60H5 pri ag = 0.675 g: (a) najveéji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure D.23: Structure m60H5 at ag = 0.675 g: displacement response history at top of the column

Slika D.23: Montazna hala m60HS5 pri ag = 0.675 g: ¢asovni potek pomikov na vrhu stebra
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Figure D.24: Structure m60H5 at ag = 0.675 g: (a) maximum shear force, (b) maximum moments and (c)

maximum curvature along the column’s height

Slika D.24: Montazna hala m60H5 pri ag = 0.675 g: (a) najvedja strizna sila, (b) najveéji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure D.25: Structure m60HS5 at ag = 0.675 g: (a) maximum relative displacements in cladding connections,

(b) maximum forces in cladding connections

Slika D.25: Montazna hala m60H5 pri ag = 0.675 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvecje

sile v fasadnih stikih
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Figure D.26: Structure m60H5 at ag = 0.675 g: (2) displacement response history for the top connections, (b)
displacement response history for the bottom connections

Slika D.26: Montazna hala m60H5 pri ag = 0.675 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih
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Figure D.27: Structure m60H5 at ag = 0.675 g: (a) force response history for the top connections, (b) force
response history for the bottom connections

Slika D.27: Montazna hala m60H5 pri ag = 0.675 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek
sil v spodnjih stikih
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D.5 Structure m60H7 ag = 0.675 g
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Figure D.28: Structure m60H7 at ag = 0.675 g: (a) maximum column’s displacements, (b) force-displacement
response and (¢) moment-curvature response at column’s base
Slika D.28: Montazna hala m60H7 pri ag = 0.675 g: (a) najvedji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure D.29: Structure m60H7 at ag = 0.675 g: displacement response history at top of the column
Slika D.29: Montazna hala m60H7 pri ag = 0.675 g: ¢asovni potek pomikov na vrhu stebra
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Figure D.30: Structure m60H7 at ag = 0.675 g: (a) maximum shear force, (b) maximum moments and (c)

maximum curvature along the column’s height

Slika D.30: Montazna hala m60H7 pri ag = 0.675 g: (a) najvecja strizna sila, (b) najve¢ji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure D.31: Structure m60H7 at ag = 0.675 g: (a) maximum relative displacements in cladding connections,

(b) maximum forces in cladding connections

Slika D.31: Montazna hala m60H7 pri ag = 0.675 g: (a) najved;ji relativni pomiki fasadnih stikov, (b) najvecje

sile v fasadnih stikih



Staresini¢, G. 2021. Seismic response ... reinforced concrete prefabricated buildings. D19
PhD Th. Ljubljana, UL FGG, Interdisciplinary doctoral study programme Built Environment — Civil Engineering.

(a) Top connection

-0.05F

01F '| .»
- A l| J_ panel-1
= L | ﬂ ﬂiw[‘ ) e\ T panel-2
b=t 0.05 |LI n.‘l I.,| Jf \1 l| M lrf 5 f [\'O(SU{J N U S panel-3 |
2 i J, } panel-4
5 of b‘\/‘} i — ——— gapTop
2-0.05
o failed panels: 1
0.1k
1 1 1 1 1 1 1
0 10 20 30 40 50 60 70
Time [s]
(b) Bottom connection
- OlE "1 — = L'r T |'_ . ————————————————————— panel-1 F -
= | \ 1 5 y A panel-2 -
= 0.05 n{%wﬂ'ﬂmﬂ f““.l'l." uf"‘*.'('\/\’\ M\MM\\J M\V\:\v AN panel-3
E o anll il ._ ' Y panel-4
o L e Sl — — — — gapBottom [ ~
A

failed panels: 1

0.1
I I I I I I I

0 10 20 30 40 50 60 70
Time [s]

Figure D.32: Structure m60H7 at ag = 0.675 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections

Slika D.32: Montazna hala m60H7 pri ag = 0.675 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih
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Figure D.33: Structure m60H7 at ag = 0.675 g: (a) force response history for the top connections, (b) force
response history for the bottom connections

Slika D.33: Montazna hala m60H7 pri ag = 0.675 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek
sil v spodnjih stikih
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D.6 Structure m60H9 ag = 0.675 g
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Figure D.34: Structure m60H9 at ag = 0.675 g: (a) maximum column’s displacements, (b) force-displacement
response and (c) moment-curvature response at column’s base
Slika D.34: Montazna hala m60H9 pri ag = 0.675 g: (a) najvedji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure D.35: Structure m60H9 at ag = 0.675 g: displacement response history at top of the column
Slika D.35: Montazna hala m60H9 pri ag = 0.675 g: ¢asovni potek pomikov na vrhu stebra
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Figure D.36: Structure m60H9 at ag = 0.675 g: (a) maximum shear force, (b) maximum moments and (c)
maximum curvature along the column’s height
Slika D.36: Montazna hala m60H9 pri ag = 0.675 g: (a) najvecja strizna sila, (b) najve¢ji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure D.37: Structure m60H9 at ag = 0.675 g: (a) maximum relative displacements in cladding connections,
(b) maximum forces in cladding connections
Slika D.37: Montazna hala m60H9 pri ag = 0.675 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvecje

sile v fasadnih stikih
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Figure D.38: Structure m60H9 at ag = 0.675 g: (a) displacement response history for the top connections, (b)
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Slika D.38: Montazna hala m60H9 pri ag = 0.675 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni

potek pomikov v spodnjih stikih
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Figure D.39: Structure m60H9 at ag = 0.675 g: (a) force response history for the top connections, (b) force
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Slika D.39: Montazna hala m60H9 pri ag = 0.675 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek

sil v spodnjih stikih
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APPENDIX E: Results of parametric analysis considering LR/P/F/2 parameters

In this appendix, the results of numerical analyses performed on precast structures with eccentric
connections (LR), with silicone sealant between the panels (P), the bottom panel fixed to the
foundation (F) and with the ratio factor k = 2 are gathered. Time history responses and distribution
of forces and displacements along the height of the structure are shown for three characteristic
structures m60H5, m60H7 and m60H. To present the characteristic results, the response of structures
subjected to ground motion no. 4 was chosen. It is the accelerogram that from all selected
accelerograms has the response spectra the closest to EC8 response spectra in the period range of
analysed structures.

In Figures E.1-E.3, responses of structures with centrally (MM) and eccentrically (LR) positioned
connections are compared for three different heights. In following, time history responses and
distribution of forces and displacements along the height of the structure are shown for three
characteristic structures m60H5, m60H7 and m60H. To present the characteristic results, the
response of structures subjected to ground motion no. 4 was chosen. It is the accelerogram that from
all selected accelerograms has the response spectra the closest to EC8 response spectra in the period

range of analysed structures.
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Figure E.1: Response of precast structure m60H5: (a) centrally positioned connections MM and (b) eccentric
position of connections LR

Slika E.1: Odziv konstrukcije m60H5: (a) sredinska pozicija stikov MM in (b) ekscentri¢na pozicija stikov LR



Staresini¢, G. 2021. Seismic response ... reinforced concrete prefabricated buildings. E3
PhD Th. Ljubljana, UL FGG, Interdisciplinary doctoral study programme Built Environment — Civil Engineering.

(a) MM position (b) LR position
7T 77T
6 I 6
5T 5T
Eél- B E4 B
= =
N=y =
o 2]
jum 3 F jun} 3+
column
2r 2T
—— panel
1 r 1 r
0 s s 0 s s
-0.1 0 0.1 -0.1 0 0.1
Displacement [m] Displacement [m]
7 7
6 6
5T 5T
B4l B4l
= =
.50 20
23 L
o] 3 F T 3|
2T 21
1 F I F
\ \ 0 \ .
-0.1 0 0.1 -0.1 0 0.1
Displacement [m] Displacement [m]

Figure E.2: Response of precast structure m60H7: (a) centrally positioned connections MM and (b) eccentric
position of connections LR

Slika E.2: Odziv konstrukcije m60H7: (a) sredinska pozicija stikov MM in (b) ekscentri¢na pozicija stikov LR
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Figure E.3: Response of precast structure m60H9: (a) centrally positioned connections MM and (b) eccentric

position of connections LR

Slika E.3: Odziv konstrukcije m60H9: (a) sredinska pozicija stikov MM in (b) ekscentri¢na pozicija stikov LR
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E.1 Structure m60HS5 ag=0.25¢
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Figure E.4: Structure m60HS5 at ag = 0.25 ¢: (a) maximum column’s displacements, (b) force-displacement

response and (¢) moment-curvature response at column’s base
Slika E.4: Montazna hala m60H5 pri ag = 0.25 g: (a) najvedji pomiki stebra, (b) odziv sila-pomik in (c) odziv

moment-ukrivljenost ob vpetju stebra
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Figure E.5: Structure m60H5 at ag = 0.25 g: displacement response history at top of the column

Slika E.5: Montazna hala m60H5 pri ag = 0.25 g: ¢asovni potek pomikov na vrhu stebra
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Figure E.6: Structure m60H5 at ag = 0.25 g: (a) maximum shear force, (b) maximum moments and (c)

maximum curvature along the column’s height

Slika E.6: Montazna hala m60H5 pri ag = 0.25 g: (a) najvedja strizna sila, (b) najve¢ji momenti in (c¢) najvecja

ukrivljenost po viSini stebra
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Figure E.7: Structure m60H5 at ag = 0.25 g:
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Slika E.7: Montazna hala m60HS5 pri ag = 0.25 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvecje

sile v fasadnih stikih
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Figure E.8: Structure m60H5 at ag = 0.25 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections

Slika E.8: Montazna hala m60H5 pri ag = 0.25 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih

(a) Top connection

S0 — panel-1
panel-2
z ‘ [ Kb panel-3
= fARR e A ey
= ok Y\ AAAA ALULAAAAAAANA At mtid s too o rowr it Ad A oo
2
©
-50F
1 1 1 1 1 1 1
0 10 20 30 40 50 60 70
Time [s]
(b) Bottom connection
S0 panel-1
panel-2
E panel-3
=
i¥] 0 — fo ey bttt YR TIT fr T Y T T T e T T T T T T
2 _-
© ! J iy’
-50F
I I I I I I I
0 10 20 30 40 50 60 70

Time [s]

Figure E.9: Structure m60H5 at ag = 0.25 g: (a) force response history for the top connections, (b) force
response history for the bottom connections

Slika E.9: Montazna hala m60H5 pri ag = 0.25 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek sil
v spodnjih stikih
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E.2 Structure m60H7 ag =0.25¢
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Figure E.10: Structure m60H7 at ag = 0.25 g: (a) maximum column’s displacements, (b) force-displacement

response and (c) moment-curvature response at column’s base
Slika E.10: Montazna hala m60H7 pri ag = 0.25 g: (a) najvecji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure E.11: Structure m60H7 at ag = 0.25 g: displacement response history at top of the column

Slika E.11: Montazna hala m60H7 pri ag = 0.25 g: ¢asovni potek pomikov na vrhu stebra



Staresini¢, G. 2021. Seismic response ... reinforced concrete prefabricated buildings. E9
PhD Th. Ljubljana, UL FGG, Interdisciplinary doctoral study programme Built Environment — Civil Engineering.

(a) Shear (b) Moment (¢) Curvature

fi
———— fiY
fiu

column yielded

) 0 . .
1000 0 50 100 150
CurvMax [10-3/m]

0 ' ! 0 :
0 100 200 0 500

Vmax [kN] Mmax [kN]
Figure E.12: Structure m60H7 at ag = 0.25 g: (a) maximum shear force, (b) maximum moments and (c)
maximum curvature along the column’s height

Slika E.12: Montazna hala m60H7 pri ag = 0.25 g: (a) najvecja strizna sila, (b) najveéji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure E.13: Structure m60H7 at ag = 0.25 g: (a) maximum relative displacements in cladding connections,

(b) maximum forces

in cladding connections

Slika E.13: Montazna hala m60H7 pri ag = 0.25 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvecje

sile v fasadnih stikih
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Figure E.14: Structure m60H7 at ag = 0.25 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections

Slika E.14: Montazna hala m60H7 pri ag = 0.25 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih
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Figure E.15: Structure m60H7 at ag = 0.25 g: (a) force response history for the top connections, (b) force
response history for the bottom connections
Slika E.15: Montazna hala m60H7 pri ag = 0.25 g: (a) asovni potek sil v zgornjih stikih, (b) ¢asovni potek
sil v spodnjih stikih
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E.3 Structure m60H9 a; = 0.25¢
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Figure E.16: Structure m60H9 at ag = 0.25 g: (a) maximum column’s displacements, (b) force-displacement

response and (c) moment-curvature response at column’s base
Slika E.16: Montazna hala m60H9 pri ag = 0.25 g: (a) najvecji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure E.17: Structure m60H9 at ag = 0.25 g: displacement response history at top of the column

Slika E.17: Montazna hala m60H9 pri ag = 0.25 g: ¢asovni potek pomikov na vrhu stebra
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Figure E.18: Structure m60H9 at ag = 0.25 g: (a) maximum shear force, (b) maximum moments and (c)
maximum curvature along the column’s height
Slika E.18: Montazna hala m60H9 pri ag = 0.25 g: (a) najvedja strizna sila, (b) najveéji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure E.19: Structure m60H9 at ag = 0.25 g: (a) maximum relative displacements in cladding connections,
(b) maximum forces in cladding connections

Slika E.19: Montazna hala m60H9 pri ag = 0.25 g: (2) najvedji relativni pomiki fasadnih stikov, (b) najvecje
sile v fasadnih stikih
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Figure E.20: Structure m60H9 at ag = 0.25 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections

Slika E.20: Montazna hala m60H9 pri ag = 0.25 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih
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Figure E.21: Structure m60H9 at ag = 0.25 g: (a) force response history for the top connections, (b) force
response history for the bottom connections
Slika E.21: Montazna hala m60H9 pri ag = 0.25 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek
sil v spodnjih stikih
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E.4 Structure m60HS5 a4 = 0.675 g
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Figure E.22: Structure m60H5 at ag = 0.675 g: (a) maximum column’s displacements, (b) force-displacement

response and (c) moment-curvature response at column’s base
Slika E.22: Montazna hala m60H5 pri ag = 0.675 g: (a) najvecji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure E.23: Structure m60H5 at ag = 0.675 g: displacement response history at top of the column

Slika E.23: Montazna hala m60H5 pri ag = 0.675 g: ¢asovni potek pomikov na vrhu stebra
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Figure E.24: Structure m60H5 at ag = 0.675 g: (a) maximum shear force, (b) maximum moments and (c)
maximum curvature along the column’s height
Slika E.24: Montazna hala m60H5 pri ag = 0.675 g: (a) najvecja strizna sila, (b) najveéji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure E.25: Structure m60H5 at ag = 0.675 g: (a) maximum relative displacements in cladding connections,
(b) maximum forces in cladding connections

Slika E.25: Montazna hala m60HS5 pri ag = 0.675 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvecje
sile v fasadnih stikih
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Figure E.26: Structure m60H5 at ag = 0.675 g: (a) displacement response history for the top connections, (b)

displacement response history for the bottom connections

Slika E.26: Montazna hala m60H5 pri ag = 0.675 g: (a) asovni potek pomikov v zgornjih stikih, (b) ¢asovni

potek pomikov v spodnjih stikih
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Figure E.27: Structure m60H5 at ag = 0.675 g: (a) force response history for the top connections, (b) force

response history for the bottom connections

Slika E.27: Montazna hala m60HS5 pri ag = 0.675 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek

sil v spodnjih stikih
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E.5 Structure m60H7 ag = 0.675 g
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Figure E.28: Structure m60H7 at ag = 0.675 g: (a) maximum column’s displacements, (b) force-displacement

response and (c) moment-curvature response at column’s base

Slika E.28: Montazna hala m60H7 pri ag = 0.675 g: (a) najvecji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure E.29: Structure m60H7 at ag = 0.675 g: displacement response history at top of the column

Slika E.29: MontaZna hala m60H7 pri ag = 0.675 g: ¢asovni potek pomikov na vrhu stebra
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Figure E.30: Structure m60H7 at ag = 0.675 g: (a) maximum shear force, (b) maximum moments and (c)

II|

7 (a) Shear 7 (b) Moment - (¢) Curvature
fi
- === fiY
or or 6 fiu
St st ' st
|
l column yielded
=4 =4 |
= = \ = |l
3t 3t \ 3H

1»'

~——_

— L

0
100 200 0
Vmax [kN]

maximum curvature along the column’s height

Slika E.30: Montazna hala m60H7 pri ag = 0.675 g: (a) najvecja strizna sila, (b) najve¢ji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure E.31: Structure m60H7 at ag = 0.675 g: (a) maximum relative displacements in cladding connections,
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Slika E.31: Montazna hala m60H7 pri ag = 0.675 g: (2) najvedji relativni pomiki fasadnih stikov, (b) najvecje

sile v fasadnih stikih

0.1

-50 0
Fmax [kN]

50



Staresini¢, G. 2021. Seismic response ... reinforced concrete prefabricated buildings. E19
PhD Th. Ljubljana, UL FGG, Interdisciplinary doctoral study programme Built Environment — Civil Engineering.

0.1F

-0.05F

Displacement [m|
T

0.1k

(a) Top connection

0.1F

0.05

S-0.051

1

0.1k

panel-1
panel-2
0.051- i panel-3
panel-4
— — — — gapTop
failed panels: 4 3 2 1
1 1 1 1 1 1 1
0 10 20 30 40 50 60 70
Time [s]
(b) Bottom connection
- panel-1
= panel-2
= = panel-3
L¥
= panel-4
3] 0 e — — — — gapBottom | ~
(]
- _ failedpanels:4321__
I I I I I I I
0 10 20 30 40 50 60 70
Time [s]

Figure E.32: Structure m60H7 at ag = 0.675 g: (a) displacement response history for the top connections, (b)

displacement response history for the bottom connections

Slika E.32: Montazna hala m60H7 pri ag = 0.675 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni

potek pomikov v spodnjih stikih
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Figure E.33: Structure m60H7 at ag = 0.675 g: (a) force response history for the top connections, (b) force

response history for the bottom connections

Slika E.33: Montazna hala m60H7 pri ag = 0.675 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek

sil v spodnjih stikih
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Figure E.34: Structure m60H9 at ag = 0.675 g: (a) maximum column’s displacements, (b) force-displacement
response and (c) moment-curvature response at column’s base
Slika E.34: Montazna hala m60H9 pri ag = 0.675 g: (a) najvecji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure E.35: Structure m60H9 at ag = 0.675 g: displacement response history at top of the column
Slika E.35: Montazna hala m60H9 pri ag = 0.675 g: ¢asovni potek pomikov na vrhu stebra
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Figure E.36: Structure m60H9 at ag = 0.675 g: (a) maximum shear force, (b) maximum moments and (c)
maximum curvature along the column’s height
Slika E.36: Montazna hala m60H9 pri ag = 0.675 g: (a) najvecja strizna sila, (b) najveéji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure E.37: Structure m60H9 at ag = 0.675 g: (a) maximum relative displacements in cladding connections,
(b) maximum forces in cladding connections

Slika E.37: Montazna hala m60H9 pri ag = 0.675 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvecje
sile v fasadnih stikih
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Figure E.38: Structure m60H9 at ag = 0.675 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections

Slika E.38: Montazna hala m60H9 pri ag = 0.675 g: (a) asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih
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Figure E.39: Structure m60H9 at ag = 0.675 g: (a) force response history for the top connections, (b) force
response history for the bottom connections

Slika E.39: Montazna hala m60H9 pri ag = 0.675 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek
sil v spodnjih stikih
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APPENDIX F: Results of parametric analysis considering MM/P/C/2 parameters

In this appendix, the results of numerical analyses performed on precast structures with centrally
positioned connections (MM), with silicone sealant between the panels (P), the bottom panel
connected to the column (C) and with the ratio factor k = 2 are gathered. Time history responses
and distribution of forces and displacements along the height of the structure are shown for three
characteristic structures m60H5, m60H7 and m60H. To present the characteristic results, the
response of structures subjected to ground motion no. 4 was chosen. It is the accelerogram that from
all selected accelerograms has the response spectra the closest to EC8 response spectra in the period

range of analysed structures.

F.1 Structure m60H5 ag =0.25¢g
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Figure F.1: Structure m60H5 at ag = 0.25 g: (a) maximum column’s displacements, (b) force-displacement

response and (c) moment-curvature response at column’s base
Slika F.1: Montazna hala m60H5 pri ag = 0.25 g: (a) najvecji pomiki stebra, (b) odziv sila-pomik in (c) odziv

moment-ukrivljenost ob vpetju stebra
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Figure F.2: Structure m60H5 at ag = 0.25 g: displacement response history at top of the column

Slika F.2: Montazna hala m60HS5 pri ag = 0.25 g: ¢asovni potek pomikov na vrhu stebra
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Figure F.3: Structure m60H5 at ag = 0.25 g: (a) maximum shear force, (b) maximum moments and (c)
maximum curvature along the column’s height
Slika F.3: Montazna hala m60H5 pri ag = 0.25 g: (a) najvedja strizna sila, (b) najve¢ji momenti in (c) najvecja

ukrivljenost po viSini stebra
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Figure F.4: Structure m60HS5 at ag = 0.25 g: (a) maximum relative displacements in cladding connections, (b)
maximum forces in cladding connections
Slika F.4: Montazna hala m60H5 pri ag = 0.25 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvecje
sile v fasadnih stikih
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Figure F.5: Structure m60H5 at ag = 0.25 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections
Slika F.5: Montazna hala m60H5 pri ag = 0.25 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih
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Figure F.6: Structure m60H5 at ag = 0.25 g: (a) force response history for the top connections, (b) force
response history for the bottom connections

Slika F.6: Montazna hala m60H5 pri ag = 0.25 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek sil
v spodnjih stikih
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F.2 Structure m60H7 ag =0.25¢g
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Figure F.7: Structure m60H7 at ag = 0.25 g: (a) maximum column’s displacements, (b) force-displacement

response and (¢) moment-curvature response at column’s base
Slika F.7: Montazna hala m60H7 pri ag = 0.25 g: (2) najvecji pomiki stebra, (b) odziv sila-pomik in (c) odziv

moment-ukrivljenost ob vpetju stebra
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Figure F.8: Structure m60H7 at ag = 0.25 g: displacement response history at top of the column

Slika F.8: Montazna hala m60H7 pri ag = 0.25 g: ¢asovni potek pomikov na vrhu stebra
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Figure F.9: Structure m60H7 at ag = 0.25 g: (a) maximum shear force, (b) maximum moments and (c)
maximum curvature along the column’s height
Slika F.9: Montazna hala m60H7 pri ag = 0.25 g: (a) najvedja strizna sila, (b) najvedji momenti in (c¢) najvecja

ukrivljenost po viSini stebra
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Figure F.10: Structure m60H7 at ag = 0.25 g: (a) maximum relative displacements in cladding connections,
(b) maximum forces in cladding connections
Slika F.10: Montazna hala m60H7 pri ag = 0.25 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvecje

sile v fasadnih stikih
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Figure F.11: Structure m60H7 at ag = 0.25 g: (a) displacement response history for the top connections, (b)

displacement response history for the bottom connections

Slika F.11: Montazna hala m60H7 pri ag = 0.25 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni

potek pomikov v spodnjih stikih
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Figure F.12: Structure m60H7 at ag = 0.25 g: (a) force response history for the

response history for the bottom connections

top connections, (b) force

Slika F.12: Montazna hala m60H7 pri ag = 0.25 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek

sil v spodnjih stikih
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F.3 Structure m60H9 ag = 0.25 g
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Figure F.13: Structure m60H9 at ag = 0.25 g: (a) maximum column’s displacements, (b) force-displacement

response and (c) moment-curvature response at column’s base
Slika F.13: Montazna hala m60H9 pri ag = 0.25 g: (a) najvedji pomiki stebra, (b) odziv sila-pomik in (c) odziv

moment-ukrivljenost ob vpetju stebra
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Figure F.14: Structure m60H9 at ag = 0.25 g: displacement response history at top of the column

Slika F.14: Montazna hala m60H9 pri ag = 0.25 g: ¢asovni potek pomikov na vrhu stebra
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Figure F.15: Structure m60H9 at ag = 0.25 g: (a) maximum shear force, (b) maximum moments and (c)
maximum curvature along the column’s height
Slika F.15: Montazna hala m60H9 pri ag = 0.25 g: (a) najvedja strizna sila, (b) najvecji momenti in (c) najvecja

ukrivljenost po viSini stebra
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Figure F.16: Structure m60H9 at ag = 0.25 g: (a) maximum relative displacements in cladding connections,
(b) maximum forces in cladding connections

Slika F.16: Montazna hala m60H9 pri ag = 0.25 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvedje
sile v fasadnih stikih
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Figure F.17: Structure m60H9 at ag = 0.25 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections

Slika F.17: Montazna hala m60H9 pri ag = 0.25 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih

(a) Top connection

S0
panel-1
panel-2
=z panel-3
=, l panel-4
v OfF B L s Sl panel-5
8 T
=
_50 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70
Time [s]
50 (b) Bottom connection
panel-1
panel-2
E panel-3
=, ) Y ) panel-4
B 0 e g A A et ey e, panel-5 |
E
50 I I I I I I I

0 10 20 30 40 50 60 70

Time [s]
Figure F.18: Structure m60H9 at ag = 0.25 g: (a) force response history for the top connections, (b) force
response history for the bottom connections
Slika F.18: Montazna hala m60H9 pri ag = 0.25 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek
sil v spodnjih stikih
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F.4 Structure m60H5 ag = 0.675 g
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Figure F.19: Structure m60H5 at ag = 0.675 g: (a) maximum column’s displacements, (b) force-displacement

response and (¢) moment-curvature response at column’s base
Slika F.19: Montazna hala m60H5 pri ag = 0.675 g: (a) najvecji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure F.20: Structure m60H5 at ag = 0.675 g: displacement response history at top of the column

Slika F.20: Montazna hala m60H5 pri ag = 0.675 g: ¢asovni potek pomikov na vrhu stebra
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Figure F.21: Structure m60H5 at ag = 0.675 g: (a) maximum shear force, (b) maximum moments and (c)

maximum curvature along the column’s height

Slika F.21: Montazna hala m60H5 pri ag = 0.675 g: (a) najvecja strizna sila, (b) najvec¢ji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure F.22: Structure m60H5 at ag = 0.675 g: (a) maximum relative displacements in cladding connections,

(b) maximum

forces in cladding connections

Slika F.22: Montazna hala m60H5 pri ag = 0.675 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvecje

sile v fasadnih stikih
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Figure F.23: Structure m60HS5 at ag = 0.675 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections

Slika F.23: Montazna hala m60H5 pri ag = 0.675 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih

(a) Top connection

panel-1
panel-2
E panel-3
=
v OF e s
2
©
_50 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70
Time [s]
50 (b) Bottom connection
panel-1
panel-2
E panel-3
=
v 0
2 !
=
I I I I I

0 10 zlu 30 40 50 60 70

Time [s]
Figure F.24: Structure m60H5 at ag = 0.675 g: (a) force response history for the top connections, (b) force
response history for the bottom connections
Slika F.24: Montazna hala m60H5 pri ag = 0.675 g: (a) Gasovni potek sil v zgornjih stikih, (b) ¢asovni potek
sil v spodnjih stikih
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F.5 Structure m60H7 ag = 0.675 g
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Figure F.25: Structure m60H7 at ag = 0.675 g: (2) maximum column’s displacements, (b) force-displacement
response and (c) moment-curvature response at column’s base
Slika F.25: Montazna hala m60H7 pri ag = 0.675 g: (a) najvedji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure F.26: Structure m60H7 at ag = 0.675 g: displacement response history at top of the column

Slika F.26: Montazna hala m60H7 pri ag = 0.675 g: ¢asovni potek pomikov na vrhu stebra
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Figure F.27: Structure m60H7 at ag = 0.675 g: (a) maximum shear force, (b) maximum moments and (c)

maximum curvature along the column’s height

Slika F.27: Montazna hala m60H7 pri ag = 0.675 g: (a) najvecja strizna sila, (b) najve¢ji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure F.28: Structure m60H7 at ag = 0.675 g: (a) maximum relative displacements in cladding connections,

(b) maximum forces in cladding connections

Slika F.28: Montazna hala m60H7 pri ag = 0.675 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvecje

sile v fasadnih stikih
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Figure F.29: Structure m60H7 at ag = 0.675 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections

Slika F.29: Montazna hala m60H7 pri ag = 0.675 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih
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Figure F.30: Structure m60H7 at ag = 0.675 g: (a) force response history for the top connections, (b) force
response history for the bottom connections
Slika F.30: Montazna hala m60H7 pri ag = 0.675 g: (a) ¢asovni potek sil v zgornjih stikih, (b) ¢asovni potek
sil v spodnjih stikih
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F.6 Structure m60H9 ag = 0.675 g
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Figure F.31: Structure m60H9 at ag = 0.675 g: (2) maximum column’s displacements, (b) force-displacement
response and (¢) moment-curvature response at column’s base
Slika F.31: Montazna hala m60H9 pri ag = 0.675 g: (a) najvecji pomiki stebra, (b) odziv sila-pomik in (c)

odziv moment-ukrivljenost ob vpetju stebra
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Figure F.32: Structure m60H9 at ag = 0.675 g: displacement response history at top of the column
Slika F.32: Montazna hala m60H9 pri ag = 0.675 g: ¢asovni potek pomikov na vrhu stebra
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Figure F.33: Structure m60H9 at ag = 0.675 g: (a) maximum shear force, (b) maximum moments and (c)
maximum curvature along the column’s height
Slika F.33: Montazna hala m60H9 pri ag = 0.675 g: (a) najvecdja strizna sila, (b) najvec¢ji momenti in (c)

najvecja ukrivljenost po visini stebra
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Figure F.34: Structure m60H9 at ag = 0.675 g: (a) maximum relative displacements in cladding connections,

(b) maximum forces in cladding connections

Slika F.34: Montazna hala m60H9 pri ag = 0.675 g: (a) najvedji relativni pomiki fasadnih stikov, (b) najvecje

sile v fasadnih stikih
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Figure F.35: Structure m60H9 at ag = 0.675 g: (a) displacement response history for the top connections, (b)
displacement response history for the bottom connections
Slika F.35: Montazna hala m60H9 pri ag = 0.675 g: (a) ¢asovni potek pomikov v zgornjih stikih, (b) ¢asovni
potek pomikov v spodnjih stikih
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Figure F.36: Structure m60H9 at ag = 0.675 g: (a) force response history for the top connections, (b) force
response history for the bottom connections
Slika F.36: Montazna hala m60H9 pri ag = 0.675 g: (a) Gasovni potek sil v zgornjih stikih, (b) ¢asovni potek
sil v spodnjih stikih
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APPENDIX G: Derivation of expressions for estimation of the ratio between the maximum

and average column drifts along the single panel

dlop

d“’PJ‘l dlop.:l

------ initial position
rotation due to plastic deformations
deformed structure

Figure G.1: Deflection of a cantilever column

Slika G.1: Deformacijska linija konzolnega stebra

As shown in Figure G.1, displacement at top of the structure dwp can be expressed as sum of the
plastic part dwppi and the elastic part dwpei. It is approximately sum of the displacement due to

rotation of plastic hinge and displacement due to the elastic deformations of the column.

dtop = dtop,pl + dtop,el (G.1)
dtop,pl =Tq- dtop (G.2)
dtop,el =1-1g)- dtop (G.3)

Average column’s drift along the single panel:

deo
Adcol,p,avg = ;Ip ' hp (G.4)

Maximum column’s drift along the single panel, i.e. column’s drift along the panel at top of the

structure:
Adcol,p,top = Adcol,p,pl + Adcol,p,el (G-S)
_ dtop,pl
Adcol,p,pl =Ty 'hp (G.6)

Adcol,p,el =A- Adcol,p,el,avg (G-7)
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A is the ratio between maximum and average column’s drifts along the single panel
(Adcotpret / Adcolpreravg) due to the elastic part of deformations. It is derived from formula of
cantilever deflection under concentrated load at free end:

y@ =2 3H - x) (G.8)

Adcol,za,el = Y(H) - Y(H - hp) (G.9)

Displacement at top due to elastic part of deformations:

PH?
y(H) = dtop,el = 3EL (G-ll)
3EI
P =deoper 5 (G.12)

Displacement at the level (H — hp) due to elastic part of deformations:

y(H —h,) = M (3H = (H = hy)) = deoper - % (3H—H+h,) (G13)
Y(H = hp) = dyoper - - % (3H — H +h,) (G.14)
y(H = hy) = dyoper M (2H + hy,) (G.15)

Maximum column’s drift along the single panel (i.e. column’s drift along the panel at top of the

structure) due to elastic deformations:

(H—hp)?
Adcol,p,el = dtop,el - dtop,el Tom (ZH + hp) (G-16)

Average column’s drift along the single panel due to elastic deformations:

dtop el
“h
(4

Adcol pelavg — g

(G.17)

The ratio between maximum and average column’s drifts along the single panel due to elastic

deformations:

A= _Adcolpet (G.18)

Adco Lpelavg

diop,et’H dioperrH (H—hy)?
A = SroperH  deoperH vl . (ZH + hp) (G.19)
dtop,el'hp dtop,el'hp 2H
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_ 2H3—(H—hp)?(2H+hp)
A= 2o, (G.20)

The ratio between maximum and average column drifts along the single panel:

Adcol,p,top — Adcol,z;,pl"'Adcol,p,el (G21)
Adcolp,avg t;;p.hp

dtop,pl
Adcolptop _ g “hp+A-Adcop elavg
Adcor - dtop (GZZ)

colp,avg - ‘hp

dtop,pl dtop,el

Adcolptop _ —H hy+A H hy
= a (G.23)

Adcolp,avg ;‘I’l’.hp
Adcol,p,top _ dtop,pl+A'dtop,el (G 24)
Adcolp,avg dtop '
Adcotptop _ Ta'droptA(1-1q)deop (G 25)
Adcolp,avg dtop :
Adcor
= A= Arg+1g (G.26)
Adcol,zo,avg

If there are no plastic deformations, then rq is equal to zero, and the ratio between maximum and

average column drifts along the single panel is equal to A.



