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Concrete module - -

The Concrete module covers checking for RC structures as per Eurocode 2 and 8, both for

static and seismic conditions.

It supports:

e Static checking as per EC2

* Seismic checking with different Ductility Classes as per EC8

* Checking of section reinforcements through Section Analyzer, with unlimited shapes and
materials

* Geotechnical checks on shallow foundations (slabs, girders, etc.)

* Support for checking beams, columns and walls

* Automatic dimensioning of rebars in beams, columns and walls
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Concrete module

RC checking as per EC

Checking global
settings:

AmbCondition sets the
environmental
conditions for RC
checking:

1- normal (classes XO,
XC1, XC2, XC3,XF1)

2-aggressive (classes
XC4, XD1, XS1,XF2)

3- very aggressive
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‘ Set contour limits

Model _
report x Delete saved checks g Query

Results

Z Query results -
I Delete saved results  # More output stations

Tr Steel checks
O Steel scaffold checks

Y\l/X

a Verification

— Checking settings

b Fire checking
] IDEA CheckBot

Smart
checking *7) Overtumning check =

[ Steel thin-walled

T Aluminium checks

O Aluminium scaffold checks
[ Aluminium thin-walled
E= Timber checks

1 Concrete checks

E& Masonry checks

b RC under fire

b Steel under fire >
b Aluminium under fire

on the following quartities

I Element results - l

for load case lm
fortime/mode | ALL -

Use 5 stations LI IALL LI

Buitinchecking  [©" Concrete EC_+ |

Concrete seismic checking as per NTC2018

NOR N

\‘ Ambient condition (1.2,3)
AmbCondtion 1
Maximum beam deformation
defTR [0.004
Ductility Class (H:1,M:2, MnoNodes:3,static:4)
co |2
Behaviour factor
q0 |15
Design spectrum corner peried Tc

-

Import custom formulas...

| Clear I

Text oy & Timber under fire
[~ Rebar design

L]

[T Save log for each station

“Click on row to highlight item

-
— Run checking

 Perform checks | W0 |
£y Reload saved checks | Export | v |
%, Delete saved checks |

™ Show not verified only
Output accuracy

™ Highlight in viewport

J0.000

;I Unitgin kN, m, °C

148 nodes | 175 elements | kN,m |




Lhecking settings

CO n C rete m O d u I e on the following quantities Element results hd /
. for load -
RC checkmg as per EC orload case  |ALL COMBOS il [ N
fortime/mode  |ALL Rd o
Checking global settings: Use 5 stations i - 1‘;/'
) ) ) Builtin checking " Concrete EC I ——
defTR sets the maximum beam deformations as a ratio of the —
span Concrete seismic checking as per NTCZ2018

Ambient condition (1,2,3)

CD sets the Ductility Class for checking against seismic combos:
AmbCondition 1

1-High _ .
Z-Medium/moderate Maximum beam deformation

3-Medium with no checks on RC nodes in frames defTR _ 0.004 |
4-static checking only (applicable to static combinations), Iow\ LI LERDi L D IIESEE T

ductility, non-dissipative structures - 2

Behaviour factor
Behaviour factor q0: is the maximum behaviour factor / ad 15
applicable for the structure, without considering the Design spectrum corner period Tc
overstrenght ratio Tc 0.4

Tc: corner period of the spectrum used by design, which is
involved in ductility checking of sections fo CD=H or M.

Import custom formulas... | Clear
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Reinforced Concrete rebar design

* *
Steel reinforcements (rebars) can be designed by the program with static and seismic detailing.
W Verification O x
—Checking settings Text output for selected item ‘Click on row to highlight tem
on the following quantities |E|EITIEﬂt results LI / ddZ=0.45 - D Case_Time BeamRebarTop BeamRebarbot Columnfrea ColumnRebar
alphaVs=1.5707263267349 S U
forload case  [SLU9 =l L Asmin=0.0006074999675813492 "
) ~ Myymax=28.31574585 b SLUSA 0,776 0.004
fortime/mode  |ALL =l @  wamacasssos
5 Myymin=-28.31574585 52-M SLU3-1 0.759 0.004
lse 5 stations d IOn selected tems LI H/ B v y
: Mzmin=-4.65540275 523 SLUS1 0.742 0.004
- . : - |*  minAreaCol=0.160710390562673
Buitin checking |~ Auto Rebar Desig »| 835 ¥ @Columnarea=0.793631600382303 52-) 5LUS-1 0.725 0.004
: ColumnRebar=0.00446804312183092
Concrete rebar dimensioning (s $L$E1n2 = n 85 SLUS-T
. reglst=0.14 i | 854 SLUS-1
Rebar material ID 2] 7 reanss O [i|esm | sws
int = Ex
rebarMatiD 2 : ) ¥ il esu | sLus
Ambient condition (1.2.3) 85l SLUSA
" ¥ Save log for each station [ = :
AmbCondition K S . Ble| BT 0.006 0.002
Minimum bars per edge  Run checking 131-% SLUS 0.006 0.002
nBars 3 . N | (ot stus 0.002 0.002
Seismic Ductility Class (H:1.M:2)  Perform ched] | B Stor | 13134 SLUS 0.006 0.002
CD 2 O ol e | | 131 | SLUSA 0.006 0.002
Rebar net size for wall [mm] - < Neload sav s Export | M
I
x Delete saved checks | Os ™ Show not verfied only ™ Highlight in viewport
Import custom formulas. .. | Clear | e Iﬂ_ﬂll]-l} ;I Untsin  kN.m. “C

RebarMatID is the ID of the design steel material specified in Assign / Design materials.
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Reinforced Concrete checking - Concrete

Before proceeding with verification, enter the reinforcement for beams, columns and walls using the Assign / Rebars

* -

command.
| s N | o - - o x| From the Sections panel,
Assigned rebar Rebar position
Sef:tions A Beams and walls X D.[F:D:;D = B 0 e IEGE ] I I I I I I I Select the name Of the
¥ [Toom0 = 1 ] section.
weol_tipo ar diameter g
Bucol_tipo2 1 . .
ey Fo 025 | ' All beams with that section
00000283 =] o] will be displayed in the
I Rect.base VT ]
Beam and Wall Elements
Long. ) - [ Strand o 1 i
fem | Start | End fﬁ% Stmps ,t:m Add | Modify | Remove | Clear all | 015 pa ne.
ST g Ty Rebarmateisl  [2,B50C =] o0 ] To assign reinforcement to
3 |7 |10 |oooo 2:2°DB@0.250 REIRIET IRy
e 1 e T ] all beams, select all beams.
Bar cover ,m Add ’ n ]
Starts at [‘3&! L] Assign rebar pattem o ” L —_—
s e || oSmr orses s onses || 0001 : Note
Endsat [%] [U - ] ~| mm 0.000050 = 0.250 = Y |2 = et ] —— ——t . .
% = (1000 SE:::;:?::: simpmatessl  [2820C <] . | Z[2=||| ;, 005 000 005 010 015 020 025 If the Sections box is empty,
Span drawing aSSign a Concrete type
0 Export .
Eosf | ' | ' ' ok material to the concrete
£ beams.
E 0o+
0 1 2 3 4 .
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Reinforced Concrete checking - Concrete

Up to 100 segments of different

reinforcement per beam can be

specified from this mask. Specify
start and end of segment

Assigned rebar
Sections [ Al

Beams and walls

Jutravi_tipo2

4dyeol_tipol

Bucol_tipo2

Taolegno
Long. =

Elem | Stat | End | Area Stimips —
[emd

3 0 25 0.000 2:2°D28@0.250

3 25 7 0.000 2+2°08@0.250

3 7 100 |0.000 2+2°08=0.250

4

\ 0 25 0.000 2:2°D28@0.250 -
Stats at  [4] [L] Assign rebar pattem

0 3: (0.000) Madify rebar pattem
\ Endsat [+ [L

25 =4 (1.000)

Delete rebar pattem

Clear rebar in elementis)

Copy rebar from element
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We then insert the
reinforcements, either by co-
ordinates, or using a preset for
quick positioning. Also specify
the brackets for the segment

Rebar position

Material
X | D.0000DD
Bl o0 oz oses lasic
T 0.00000 0.180 0.230 28%5 | 24B450C
Rebar diamet
El%er 0.020 0.020 2835 |2.B450C
- mm
0.180 0.020 2835 Z»B450C
Rebar area
0.0000283 EI:
[ Rect. base
[ Strando
0.000 3 Add | Madify | Hemo\te| Clearall|
Rebar material |2an—15DC ﬂ
Fast rebar positioning
Position Bottom w | Number 2 3:
<
Bar cover 0.02000 El:
Shear reinforcement Other reirf.
Stirup diameter Stimup arsa Spacing Stirup legs
8 ~| mm Joooooso = | o020 o Y [2 =3
Stimup material | 24B450C ~| - z 24

Finally, press Assign rebar pattern
to write the segment. A line is
completed per ashlar showing
the element, the start and end of
the ashlar, the total area of
longitudinal bars and the
brackets in the format:

nbY+nbZ*diam@step
Blem | Stat | End l;:g o Stimups

3o s o ez

75 0.000 2+2°08@0.250
37 75 100 |0.000 2+2°D3&0.250

Starts at  [%]  [L]

D =] (0.000)

Endsat [%] [L

25 = (1.250)

Assign rebar pattem
Maodify rebar pattem

Delete rebar pattem

Clear rebar in element(s)

Copy rebar from element




Reinforced Concrete checking - Concrete

[~ Rebar Helper X

Defined rebar

Beams and walls

By section

ALTERNATIVE

The Rebar Helper plugin (from the Plugin tab of the ribbon) works for
rectangular sections of beams, columns and walls, to facilitate the
input of bottom and top bars or wall bars.

Mane

MNone
3489131416 172021

4x3col_tipol

D
J=stravi_tipo2
5xxcol_tipo2

B:accigio
T=xegno

Assign bars
| Add/modify pattem |

Segments k] 3: Material

W Use quarter ule 21 2=%B450C -

| Remove pattem

From|::|to|25:|

Beam rebar
Top diameter [mm] ,E
Top bars ,G
Bottom diam. fmm] E
Bottom bars ,G
¥ Same diametertop and bat.
Rebar cover [mm] l?::l
Stirrup diam. [mm] IE

Stimup spacing [mm] | 250 EI

sy 23 223 ||

From |25:|t0 |'5:|

Beam rebar
Top diameter [mm] IE
Top bars lﬁ
Bottom diam. [mm] IG
Bottom bars IE
[V Same diameter top and bot.
Rebar cover [mm] ’EI
Stirrup diam. [mm)] ,E

Stimup spacing [mm] | 250 EI

eos¥ [22 2 [2]

sy 23 2 23]

From ‘53 to 1::3

Beam rebar

Top diameter fmm] ,E
Top bars ,G
Bottom diam. [mm] ,G
Bettom bars ,G

¥ Same diameter top and bot.

Rebar cover [mm] ’T:ﬁl |
Stirmup diam. [mm] ] 3‘

Stimup spacing [mm] | 250 EI

Clear selection (Spacebar)
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It must be used as an alternative to the previous Assign Rebar mask.
The previous mask can be used to locally modify the entered
reinforcement.

To set the bars for beams:

- set the number of segments (e.g. with No. 3 and with the option
"Divide into quarters", segments 0-25%, 25-75% and 75-100% are
created)

- set diameters and number of bottom and top beams

- press Add/modify pattern.

The ‘Defined rebar' box will populate with the list of elements having
the same bars.




Reinforced Concrete checking - Concrete

Walls, slab and plates

File Modifica Visualizza Disegna Assegna Strumenti Plugins Risultati

9) Mostra nodi L=, Assilocali * Zoom rettangolo k L1 XY C] Mostra tutto {1 Seleziona tutte {7 Deseleziona nodi | @ Controlli vista
N ; ; - ® Dy feri - £ - -
Mostra @ Numero nodi I Estrudi «b Sposta EN) |_2 XZ C] Mostra solo selezione Y Pulisci selezione :=! Deseleziona elementi Seleziona rD Dati nel modello

carichi %/ Numeroelem - €@ Ruotsingombro _# Colora per - | 3vZ {7} Nascondi selezione [ Inverti selezione  9€ Elimina selezionati per.. o Vista ad albero i . Se I ect p I ate e I e m e ntS affected by
reinforcement

W Gruppi - X
Definizione gruppi Gruppi attivi - doppio click per selezionare nel viewpart
Nome | Wall__1

Wall_2

e ii. From View/Select by.../Groups, press
e "Create wall for verification" having
[ selected "Treat as plate".

Aggiungi gruppo predefinita
=
Progettazione pareti

Crea parete per verifica

[ Ruota section cut

N.B. if the command Create wall for
verification has no effect, re-enter the
Groups mask without selecting any in the
'Active Groups' box

¥ Tratta come piastra

_Dsegrasecioncat_|

Controlla gruppi

10 nodi sel. | 22 elementisel. |
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Reinforced Concrete checking - Concrete

® Ausegnorions armature ~ o
P e oo b e 1| T ' ' — iv. To edit armour, open the Assign / Armour

Sezioni W Tutte Elementi trave & pareti |}3 000
T O S N — _
! 2000E-002 | 1.700E-001 |5.03e5 | 14B450C 1 | maSk and'
Diametro barra 1.5 + ' *
e 2000E-002 | 3.200E-001 |5.0%5 1.B450C || | |
- mm
P L) ] E o | 1. Select the newly created Wall group

— | 2.000E-002 | 6.200E-001 | 5.03e-5 12B450C
0.0000503 3.

O o [ ZO00E0R 505 O A 2. Select 'Wall' type bar placement and check

2.800E-001 | 1.700E-001 | 5.03e-5 1B450C 1.0 + [ ' i
2.800E-001 | 3.200E-001 | 5.03e-5 12B450C

Elem | Inizio Fne Area Iong Staﬁe
Il wai [0 |00 [110sE003  [2:0°D8@1500E.. |

rebar cover
Aggiungi | Modifica | Rimuowi | Pulisci ‘
e (D B S 3. Choose a net step and press Add

Posizionamento veloce bamre 0.5+ | ' b

Posizione 'mzwmem 12 Passo rete i R X i 4- Press ASSign rEbar

Coprifero [ 0.02000 = M m?,
w ™oy 4 oo

’D—::l (0.000) Modfica amature ;n'natura a;:g\io —— : Yol 0.0 | L, . |
iametro staffa a staffa Interasse um. braccia AT B . . .
. o — el Tooor ][ o = ¥ [22] B | | ] To add more individual bars, use the

Bar Position box

100 = (29) Pulici amature Materidle staffe  [1,B450C - z[o |||, o0 0.5 1.0 15

Sviluppo elementa

E : . E%’;ga ﬁ Verifiche -
E L5+ E Impostazioni di verfica Risultati testuali su oggetto selezionato Clicca su una riga per evidenziare 'oggetto
% 1.0 3 sulle seguenti quantita ’W / D Caso_lstante FlessioneBOT Flessione TOP
I
I & i ] o = 5581 SLU - 0.011 0.321
|| 200 } : } f pertempofmods |TUTT Ne 60 5LU 11 0.058 0.042
{ -5 0 5 10 hid oioll El | 6041 51014 0073 0123
Setdivedfiche  [NTC_CA .| = 6061 SLU 1T 0.033 0.086
# Verfica sezioni CA NTC2018 i SL 0.040 0170
633 LU 0110 0.056
Condizioni ambientai 6341 SLU - 0.037 0117
] . H H AmbCondtion 1 6334 5LU 11 0.073 0.091
v. Open the Results/Verifications command and set it as in the e L
. 4R 1/250 ¥ Salva log per ogni stazione ﬂ 5421 IR 0013 0318
fl g u re > Lancia verffica 6464 SLU 11 0.m2 0.254
. . . . 666 SLU - 0.000 0.307
By pressing 'Perform checks' all plate elements will be checked for i veticbe | | [T ST e | oms
. . . . . . . . 7y Ricarica verfiiche salvate | k= Ef-! SE_IL! ] i E]‘:ﬁ EEE?
bending, indicating their D/C ratio in the table on the right. ootsfomispemnaizne. | _pues | || o Ce T P o
Untdin kN.m,C xCancella verifiche salvate Accuratezza risutati | 0.000 A
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Reinforced Concrete checking - Concrete

Opening the verification for reinforced concrete (or CTRL+6) allows the verification of each element. Each column
collects the D/C ratios for each verification. The codes in the “Not processed" column are shown on the following slide.

a Verification - O X
— Checking settings Text output for selected item ‘Click an row to highlight tem
on the following quantities |E|Eﬂ'IE'f'IT results LI / - D Case_Time Mat checked Sheart Shear? Rebarfrea Bending ShearTarsion -
forloadcase  [ALLCOMBOS  +] L[ 1% | CombT 105.000
for time/mode I.Pu.LL ;I o ] ;I Ez::-:: :: EEEEE
Use Sstations | [ALL (87 2% | Combl-1 105.000
Buitinchecking [ Concrete EC ~| == | 2M | Comb- 105.000
Concrete seismic checking as per NTC2018 | Comb -1 105.000 ——
] 2 Comb1-1 105.000
Ambient condition = B H Comb1-1
AmbCondition | 1 - 34 Comb1-1 32 248 0.025 0.257 23.650 32253
Maximum beam deformation I~ Gave log for each station ﬂﬂ 3-M Comb1-1 104.000
defTR |D.D[H [ LR = 34 Comb1-1 104.000
Ductility Glass (H: 1.M:2 noNodes:3 staticd) -~ Run checking 34 Comb -1 104 000
CD |2 |i AI 41 Comb1-1 45 459 0.067 0257 45,096 45 468
Behaviour factar - + Perform checks | Erpon 44 Comb1-1 32364 0.067 0.257 4007 32,378
a0 |15 o Reload saved checks |- AM | Combl-1 104.000 _
Design spectrum corner pefod To - — —_ LU L
— - [T Test checking on 1 item only 13 ™ Show not verfied ankhy r Highlight in viewpart
Impart custom formulas... | Clear | x Delete saved checks | Output accuracy |“-“”'”‘ LI Unitsin kN, m, °C
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Reinforced Concrete checking - Concrete Co

Rows in the table represent a single station

Columns represent a single check

| I Case_Time Mot checked ShearY Sheard Rebarfnea Bending ShearTorsion

IO = Ed = Ed
Values are always ratios between Demand/Capacity Rd Rk
147
L, L
0
max . Y ] ,OZ
For instance, Stability in compression is evaluated as follows: L, L | N |
Psiena =
sten 25 A . ‘f;d

NextFEM Designer QuickGuide




Reinforced Concrete checking - Concrete Co

Shear for members without shear reinforcement

For each local direction y and z:

0.18 !
V., =max L—-k-(mop, [, )i +0.150,, |b,-ds, (v,;, +0.150,,)b, -ds
200 A N
k:1+‘/—£2 v . =0.035k""F. % = o. =min| —,0.2f
dS min j;k p l bw ] dS cp ( Acls cd]
. . A .
Shear for members with shear reinforcement V., =0.9d fyd (co t o + cot (9)811’1 o
S
(cota +cot8)
Vey=09d-b -a. 051, >
L (1+cot (9)
Check NextFEM Validation manual —

Chapter 5, for further details Vey =mun(Ve . Ve.r)
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Reinforced Concrete checking - Concrete Co

EC8 Seismic Design

Geometry checks are always performed for all beam, pillars and walls, as per EC8.

Ductility checks

The ductility check is performed for sections of beams and columns inside the critical length, in the section facing the
foundations. Ductility demand is evaluated as follows:

Heo — 2@0 -1 it 7 > Te (54)

Mg = 1+2(qo - DT/Th if 1 < Tc (5.5)

Ductility of the RC section is automatically calculated by the program by evaluating moment-curvature for each axis
of the section.

Check NextFEM Validation manual —
Chapter 5, for further details
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Reinforced Concrete checking - Concrete Co

EC8 Seismic Design
Capacity design provisions are applied as well. .
ZM Rb g i EMy,> EM, Il(:\ ZMy,
M"l,d = y'ﬂdMﬂc{l n]jtl(l, } vf_:lll]_.'l' —_ YR{:I- (Ml.(l + Ml.'lj ] T T 1 P T T
gHy.q
ot YeM o EM M) YoM oy -
P T
(ol )L . N A M,
-.-.'g.!.i_-_ _._+_-.!.=L‘.-..
I ' I ‘ . | ' I 2
1 / 2 P! WM,
EMRG cl EMHE . 1 i Ir_TRd(EMRh’/EMR;)M 2
M < XM, I( Y,
M, > XM, M, < ZM, Ll
A

Check NextFEM Validation manual — Chapter 5, for further details
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Reinforced Concrete checking - Concrete Co

FRP and FRCM reinforcements

_ Fd ,
reinforced with carbon fiber polymers Jua =" - (4.4)

(FRP) tapes are allowed in the
program. The calculation procedure i JEE 2k -kgs

The verifications of the sections in c.a. 1 7.F .
d

refers to the following Italian 2 = Nem Sem - (4.6)

standard: CNR-DT 200 R2 -
Instructions for the Design, Execution
and Control of Static Consolidation
Interventions through the use of
Fiber-reinforced Composites - :
Materials, reinforced concrete |, = max ! J*’T B 11, 9200 mm l (4.1)
structures and of c.a.p., masonry V2" S 2 J

structures

minimum anchor length

Check NextFEM Validation manual — Chapter 5, for further details

NextFEM Designer QuickGuide



Reinforced Concrete checking - Concrete Co

Checking by pushover analysis
o
. . . Select load case or step Select data type MNumber TorerMode | Dienlacoment | Vaine
Non-linear static analysis Node s - e pp—— __ams
(pushover) needs a global S temperdr j’* oot |10 : ]
. Participation Ffadors X * . - 3 4 i
check (performed in ADRS Par Vass Ratos 2x Te £200E001
Springs Force WS Displ 5 . ) g
plane by the mash Extract e B
L o . Baze shearYV Top digplY FP(3.006e-3,1.983e0)]
Data) and local verifications, GovesheaZ VS TopdlZ 2t
Car”ed'out for eaCh element, Select time or mode Select result type Al Clear
for brittle (shear) and ductile 0 ‘ —wn ;
. o ' E 1+
(flexure) mechanism ¥ & | =
EE Stations/paints
Once the displacement f i i | o
. Verification - O ®
demand is known, local
. . Checking settings Text output for selected item Click on row to highlight item
checking will be performed for on the folowing quantties | Bemert rsdts =] L R O
brittle and ductile lstcmn et =]
ortimesmode [T - pushoverx-10023|  0.00000154 000224214 | 017622314
mechanisms, directly on data o e ; |;L[>ans 5 2) |pushoverx-10029|  0.00000000 000766260 | 0.15106238
) i e 24 |pushoverx-10029| 000000000 000920606 | 017529699
SUpphed by hlnges Buitinchecking  [ECB_RC_hinge  ~| 3J |pushover-1.0029|  0.00000000 000001632  |0.17061798

Check NextFEM Validation manual — Chapter 5, for further details
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Reinforced Concrete checking - Concrete Co

Existing buildings

Checking of existing RC
buildings can be performed
by assigning a Confidence
Factor to the RC materials

W§ Add/Modify material X
Modify material properties

ECU 0.0035 -
ecd 0.002

ecd 0.00175

ecd 0.0007

aco 0.85

foofed 0.8

ftk [MPa] 1.8

lambda 0.8

eta 1.0

Tools | v |
Material behaviour: | Isotropic j
Type for checking: |C|:|ncrete j
Custom field: ~ |CF ~|  Add
Value: |1 2 Remove

kN, m.kPa, 'C Aoply | Cancel |

Check NextFEM Validation manual — Chapter 5, for further details
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For existing buildings, checking set is
automatically adjusted:

* By including CF in material
strenght determination

* By considering a different set of
nodal checking for RC structures,
as prescribed by EC8



Reinforced Concrete checking - Concrete Co

Error code description in the "Not processed" column: . .
100 element not processed because of material other than reinforced concrete or reinforcement missing
102 material for bars missing
103 incorrect bar material (missing design deformations)
104 stress exceeds maximum tension
105 stress exceeds maximum compression
106 (only in case of elastic analysis) N=0, analysis not possible in absence of stresses
107 (only in the case of elastic analysis) elastic analysis does not converge
108 material not set for a solid or hollow figure in section
109 (only for timber material) characteristic bending stress fmk missing
110 (only for confined sections) stirrups not set
111 (only for steel-cls composite sections) wrong base material for composite section
112 (wood thermal analysis only) wrong cross-section shape - rectangular and circular cross-sections only
113 (only for steel-cls composite sections) missing material for section part
115 resistance fk of material not set
116 (only for calculation with concrete also tensile) material resistance ftk not set
117 deformation e_c2 missing
118 Deformation e_c3 missing
119 deformation e_cu missing
120 (only for FRP sections) impossible to continue calculation, EpsU<EpsSy-EpsO (4.7 CNR DT 200)
121 meshing not succeded (don't use FRP strips in meshed sections)
131 EC8 beam capacity - beam rotation is not correct
132 EC8 beam capacity - too many beams connected in y direction
133 EC8 beam capacity - too many beams connected in z direction
134 EC8 beam capacity - multiple columns connected to this beam
141 EC8 column capacity - Error in calculating resistance for this element
142 EC8 column capacity - Too many columns connected
143 EC8 column capacity - Too many columns connected in y direction
144 EC8 column capacity - Too many columns connected in z direction
145 Static reinforcement details: unreinforced element
146 Seismic reinforcement details: non-shear reinforced element
147 Seismic reinforcement details: unreinforced element long.
150 Missing rebar material in auto rebar design
199 Missing value
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Check fire resistance

General non-linear thermal analyzes of the sections are necessary before proceeding with the verification.
Select the beams and columns on which to carry out the thermal analysis, then press CTRL+F or «Fire test» from the

Results tab.

a MextFEM Designer v2.1 - firesafeCA_sample_2022.nxf

File Medifica Visualizza Disegna Assegna Strumenti

Mostra  Animazicne Estrai Stampa x Cancella risultati salvati
risultati . dati report ” x Cancella verifiche salvate

Plugins Risultati

o ﬁ @ E ‘ Imposta limiti del contour 3 Somma canichi e masse

2 Computo metrico
4 Pit stazioni di output

MNextFEM Sample Tab

- —
- — & Verifica al fuoco
._

\"'erlﬁche Verlﬁche

intelligenti "J Verifica ribaltamento

&

Impostazioni per gli elementi selezionati

Curva incendio NTC -
Combinazione -

di carico m
Criterio di

selezione della Max Myz

Lati esposti per —

travi 3 - laterali e inferiore

Lati esposti per

pilastri 4 -tutti =

Tempo finale di

Curva incendio

analisi in minuti

W Solo analisi

50

[ Mostra risultati

-

Genera i modelli per la verifica

Pulisci modelli per verifica al fuoco

®

The mask allows you to choose:

- The fire curve to use (default is NTC;
alternatively external or hydrocarbons )

- The sides of the section exposed for the
beams , by default bottom and sides

- The exposed sides for the pillar (default: all)

- The final analysis time in minutes, to be set
for the R requirement (if R90 required, set
90)

Fire exposure is uniform per element.
Finally, press Generate models for verification .
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Check fire resistance

8 . From the Results menu, select Tests , or press CTRL+G. Setting up:

LC

select 3 or 5 stations and «On selected objects»

the load case on the imported exceptional combination

= the set of checks on VerifyFireRC
v Finally, press Run checks
W§ Verifiche - O *

Impostazioni di verfica

sulle seguenti quantita
peril caso di carico

pertempo/moda

Risultati da elementi +
LCB34 -
TUTTI -

Usa 3 stazioni ﬂ

Set di verfiche

| Su oggetti selezionat ﬂ

VerficaFuocoCA hd

# Verfica al fuoco elemento strutturale in CA

HiNeR N

Importa formule personalizzate .. | Pulisci |

Rizultati testuali su oggetto selezionato

Clicea su una riga per evidenziare 'oggetto

Nmax=-3176.41442151362 ~
fireComp Red=0.600000021575213
fch=0

roVy=0.00445113082826291

roVz=7 7846493345506 7E-05

roMy=0

roMz=0.00220248182924363
roNM=0.00220248182924368
Taglio=0.00445115082826291
AessioneComb=0.00220248182524368
Fcf=10000.0003663202
ratioN=0.0546904729452728
lamLIM=106.901591085492
lamSy=25.8652914173238
lamSz=11.0851255224006
Stabilita=0.241954223072983

L

I=Ld
Lancia verifica
I

w Esequi verifiche

W Salva log per ogni stazione

- -

| Esporta
| tabella...

£+ Ricarica verffiche salvate

[ Testa verfica suun solo elemento 34

xCanceIIa verffiche salvate |

Caso_|stante Stabilits Tadglio FlessioneComb
| et oz o o0
358-M LCB34A1 0.218 0.004 0.009
358+ LCB34A1 0.242 0.004 0.002
3961 LCB34A1 0.056 0.516 0.168
396-M LCB34A1 0.056 0.671 0.356
396-) LCB34A1 0.056 0.516 0.203
40141 LCB3441 0.060 0.348 0.401
401-M LCB3441 | 0.594 1.030
4014 LCB3441 0.060 0.348 0.357
™ Mostra solo non verificate I ™ Evidenzia nel viewport
Accuratezza risultati  |0.000 j Unitain  kN.m, C

NextFEM Designer QuickGuide

The results are in tabular format (1
column =1 check) and report the
Demand / Capacity ratios of the
single verified station . The central
pane presents all the variables used
for testing and their values.

The lines in red contain unsatisfied
checks.

To select the item in 3D view, enable
«Highlight

in viewport» and select the desired
row.

L

1 L/4 M 3L/4 J
Stazione 1 Stazione 2 Stazione 3 Stazione 4 Stazione 5

2% 50% 5% 100%—

@ Stazione di output e di verifica



Check fire resistance

The viewport displays the filled rods according to the D/C ratio with the color scale highlighted below.

The status bar (bottom) contains
all the menus for switching
between load cases and showing
the verification results (“Element
data”).

ﬁ MextFEM Designer v2.1 - firesafeCA_sample_2022.nxf

File Madifica Visualizza Disegna Assegna Strumenti Plugins Risultati NextFEM Sample Tab
' 9,6 i @ ‘ Imposta limiti del contour X Somma carichi e masse — “ Verifica al fucco
Moctell  Animazione Estrai Stamps x Cancella risultati salvati 2 Computo metrico Verifiche Verifiche @ IDEA CheckBot
risultati . dati report 7 x Cancella verifiche salvate j Pid stazieni di cutput . intelligenti '9 Verifica ribaltamento

Caso di carico: LCB34

Dati elementi
Componente: FlessioneComb

By pressing F10 you can view the
test reports for the selected test
in the status bar in the
Component menu .

By pressing F9 you can switch to

I>= 1.1

=11
=1

0

decimal format for the displayed
reports.

NextFEM Designer QuickGuide

Dati elementi ~ < LCB34

M 1

1= = ~| = |Fattore scala: —Ji 167633 3:

22




Check fire resistance

Any verification errors or absence of results are reported in red ( Not processed column with value 100).

W Verifiche - O x
— " Impostazioni di verfica 1 Risultati testuali su oggetto selezionato
Il enti quantita I i i i vl =
e Fisuitati da elementi / mq -70319314207743E-17 ~ D Caso_lstante Assiale Toarsione Stabilta ComprOrtog TadlioTorsione TadglioFuoriPiano Torsionelncall TaglioRatal Naon processato
peril caso di caico  |LCB34 | LC Resistenza a torsione da incollaggio - DIk H COME1-1 100
per tempo./modo ITU'I'I'I vl o ?#53#:2.2559144255 4213 2| COME -1 ILF4 L TuZ oTg oo T o0 o0 ooz
Rlesizt trazione/| i i -
Usa 3 stazioni ;I ISu oggett selezionat;l N/ m‘g:ﬂfﬂlﬁ a trazione,/Compressione € tac 4 COMB1-1 0.z 0.000 0.mz2 0.119 0.000 0.000 0.000 002
— Hitt 13 COMB1-1 0.z 0.000 0.012 0.119 0.000 0.000 0.000 0.0z
Set di verifiche IVeriﬁcaFuocoCA vl 1 Verffica instabilita di colonna - NTC2018 4
'0SC=0.0122929687500309 13 COMB1-1 0.012 0.000 0.012 0.119 0.000 0.000 0.000 0.012
# Verifica al fuoco elemento strutturale in CA Stabilita=0.0123929687500309 13 COMB1-1 0.012 0.000 0.012 0119 0.000 0.000 0.000 0.0z
Assiale=0.0123529687500309
ComprOrtog=0.118972500000256 0

Taglio Torsione=0.000108553600082215
TaglioFuorPiano=1.70319314207745E-17
Torsionelncoll=2 2999144255742E-13

TaglioRotol=0.0123929687506059 W
V¥ Salva log per ogni stazione ﬂ
r— Lancia verifica
 Esegui verfiche |
£ Ricarica vefiche salvate | 120919
importa formule personslizzate | Puisci | || T Testa verfica suun solo clemenic 25 T Mostra solo non verficate I Evidenzia nel viewport

[ | % Cancel verfiche salvate | Accuratezza risutati [0.000 -
Clicking on each line produces a text log on the verification carried out, which opens the command L4
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Check fire resistance

To view the heat maps of the analyzed
sections, open the files generated by the
program in the same folder where the model
is saved. The files are named as follows:
thermal _el. NUM_sect.ID»SectionName

with
NUM = element number
ID number of the section

Once the file is open:

Press ALT+1 to show the section in the XY
plane

Press CTRL+R to view the final stage of the
thermal analysis

Press F9 to view the legend in decimal
format

Press ALT+S to copy a screenshot

NextFEM Designer QuickGuide

Caso di carico: thermal

Temperatura aree
Componente: T

. 1005.988

759.491

512.9%4

i 266.498
20.001

MASAL AL
XA

Caso di carico: thermal
AR A A

Temperatura aree
Componente: T

. 1005.988

761.853

517.718

I 273.583
29.448




Verification report

From the Results menu, the Print report
button allows you to create a report in PDF,
RTF or DocX format .

@ NextFEM Designer v1.80 - telaio.nuf — O >

File Medifica Visualizza Disegna Assegna Strumenti Risultati

_—— - —
(3,6 === — @ Verifiche intelligenti @ E x Cancella risultati salvati 0

The RTF and DocX formats can also contain Mostra| Animazione  Verfiche & Verificaal fuoco Extrai] Stampa P Cancellaleverifichesalvate ey 'coge verifica

risultati - ‘ Imposta limiti del contour  dati | report |3 Somma carichi e masse Check ribaltamento |
images, automatically compiled based on the
imported template. Caso di casion: Cosshal
W§ Stampa report - hd
) ) Dati da stampare Risultati selezionati
Dati elementi
[ I £ Q = testTelaio.docx [Modalita di compatibilita] - Word 7 @ - O X Componente: Assiale v Lista nodi I” Spostamenti nodali
HOME  Menu INSERISCI PROGETTAZIONE LAYOUTDIPAGINA RIFERIMENTI LETTERE REVISIONE VISUALIZZA MathType SVILUPPO ¥ Lista clement ¥ Reazioni vincolar
- CalibriLight -[12  -| A & Aa- A - == T #h Trova -
| ? . : AaBbCcDe AaBbCcDe | ABDC( || g oo WV Material I™ Sollecitazion travi
ncolla G € 5 -abkX, X A E=E== = D TNormale TNessuna..  fTitole 1 |
- ¢ s seleziona~ »=1.1 W Sezioni [ Deformazioni travi
Appunti & Carattere 5 Paragrafo 5 Stili 5 Modifica ~
Lz g PR SRS SR THRE TURY SRR SRY B BRI (BT { OIS - IS RS F RS AN SRR - AR W Carichi e combo I Solo un caso di carico
Spostamento AR .
p R <11 [ Stampa carichi I Solo per inviluppi
Cerca nel documento Felnd e |7 o
<1 Vincoli e release Dimensione fort- IE—Zl
TITOLI  PAGINE  RISULTATI | B8 m
= - Dim. immagine % 50 Elj
_ ) 0 ¥ Risultat
”d' - C RTF & Docx
Elementi [ Verfiche FDF L
Materiali [ Solo immagini
Sezioni
Carichi Pvom——
Condizioni divincolo —— OK Annulla
Risultati dell'analisi
Verifiche | B8 T/
N X
I Y~
PAGINA39DI40 723PAROLE [j7
| Dati elementi * B2 Combol -~ B5N BN 1 + D& BN Assiale v | = |Fattorescalas — Ji 7.03545 3:

NextFEM Designer - ImportExport module QuickGuide25



facebook.com/nextfem

twitter.com/NextFEM_

HON

linkedin.com/company/nextfem
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