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« Stress induced field of tension in concrete

pe

Restrained formwork

. Hydraulic
: . cylinders
Dummy specimen Steel structure

* Plain concrete
 Free shrinkage

Dummy formwork

threaded rods



2016 CONSTRUCT PhD Workshop

& consTRUCT I
Basic principle of VRF system

Sc,total
= 51 N\ 15
E g ! . Tempo [dias]
IS‘ -
. |
S N
g [ cemo . -
} [IaSNY
: -

PhD 2016 | 7



2016 CONSTRUCT PhD Workshop

& consTRUCT I

Basic principle of VRF system

ac,total 8C,AT+Sh
40 ;\\T\ %) o 5 10 15 20 25
o Tempo [dias]
o 20r : ) |<—j
i \T\ § 50
= 51 10 15 20 25 ],
S 20 ' ‘ | ) S
L B Tempo [dias] T
§ 40l -— £ -100]
@ | 8
E 60 !\ S
(=} 'S,
‘S -80F - : & -150
2 C40/50 o ,f“"“w.v\ g
100 '"‘\,,HM%J XS]
i o)
120 0 00

Electric strain
gauges

VW strain gauge

PhD 2016 | 8



2016 CONSTRUCT PhD Workshop

& CONSTRUCT

Basic principle of VRF system

Ecotal EcAT+sh Ecelastic

Deformacéao Total [ uS]

o 0, 50
40 ;\\T\ 7 5 1oT E; ; 20 25
— empo [dias @ a0
20t - ! E @ 40
: : + 50 =
i [}
8 5 1 10 15 20 25 ], g 30f
-20 ' ‘ | : 8 &
. Tempo [dias] & i W g
el : - ) = [—caors0]
: g @ C40/50
-60 ! o g 1o
N S 150 S
801 ’ & - L
»Ca0/50 B, M - £ . C40/50 ® o 1
“100f e~ | 5 e 5 10 25
XS]
™M 1) ;
120 O 00 10 Tempo [dias]

Electric strain _
gauges 3

PhD 2016 | 9



2016 CONSTRUCT PhD Workshop

& CONSTRUCT

Basic principle of VRF system

Ectotal EcAT+sh Ec elastic

Deformacéao Total [ uS]

— 0 50
w0 9 5 10 15 20 25
| '\\]\ E Tempo [dias] ai 40
: £ 50 =
K g ! 10 15 20 25 .§ g 30-
20, ) l ! . 8 8
. Tempo [dias] T W g
; - - 3 [—ca]
i On
-60 ! ° g 1o
N S 150 S
307 [ - caos0] B, m\\\,\ g .+ C40/50 T g ‘ ) - )
-100f \MJ S a 5 10 1 2
i o) H
120 0 g0 10 Tempo [dias]
501
7)
3
— 40t
@
o
c
D
3 301
L
— w
— ©
!ﬁ 20
o - C40/50
g 10
5 10}
@
o
O 1 Il L 1 1
0 5 10 15 20 25

Tempo [dias]

PhD 2016 | 10



2016 CONSTRUCT PhD Workshop

& CONSTRUCT

Implemented VRF system / Results

VREF after concreting.
Formwork system removed.

PhD 2016 | 11



2016 CONSTRUCT PhD Workshop

& CONSTRUCT

Implemented VRF system / Results

Creep strain Specific creep
— 50 40 ; . .
7 I I I T : : :
E - 35 i RN : | | P
40" o . ! i ! oo ot
£ g R J.--*""
] . i
§o | T
g 8
5 B 20
% o) |
) G355 g 0 ¢ G025
§' 10+ G450 S G35M5
E ‘ - C40/50
8 i f
8 ol ‘ ‘ : ‘ ‘ 0, : ‘ : : ‘
0 5 10 15 20 25 2 4 6 8 10 12
Tempo [dias] Tempo [dias]

* High precision curves — considerable difference compared to the
associated literature.

 Lower resistance class of concrete = higher specific creep.
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* Pre-processing of THM model possible in software DIANA.
 Refinement of FE mesh in areas with higher thermic and
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