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Development of CEBFIP¢ fib Model Codes flb

/ UNESCO International Code (jggnbject CEB + ACI)

Several national codes

/ ENV 19921-1:1991.
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/SIA 262:201

Comite auropean du baton

BULLETIN D'INFORMATION

fratmeguat sty No. 72

El
=
°El
°E
i
El
X
e
El
E

e
El

CEB-FIP
MODEL CODE
1990

CEB

CEB

fib Model Code
for Concrete Structures

ceb-fip model code 2010

for concrete structures

1964

-
-
Y
Y

-
N |
=
|
)
il
Y
-
il
4

1970

2010 2020
(PA 1




Introduction: shear aand punching shear ﬁb

2) shear in slabs

(without shear reinforcement)

direction of

— potential shear
shear forces

failure zone __“\,i__ = l
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T (with shear reinforcement
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MC2010 for members with shear reinforcement (girders): stirrup design
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The design shear resistance provided by stirrups is:
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The limits of the compressive stress field inclination €. relative to the
longitudinal axis of the member (Figure 7.3-10), are:

0., <0 <45° (7.3-35)
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MC2010 for members with shear reinforcement (girders): compression sﬁ b
strength gl

_k f;k

d.max = ‘¢

Ve

Ve b,zsmOcosH

The Strength reduction factor 1s defined as:

=g 1] fe
Strain effect Brittleness effect
EN 19921-1:2004: 0.6 EN 19921-1:2004: 1-,/250
NBR 6118:2014; 0.54 NBR 6118:2014: a,, =1f,/250
MC2010 LoA I: k,=0.55 MC2010: h. =(30f J)3HKMm
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Effective concrete strength in webs ﬁb

EN 19921-1:2004 , Efficiency factor,
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=> Larger reduction for highdg due to more brittle behaviour
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The levelsof-Approximation approachy(,, andk,) ‘:‘b

accuracy —levels of approximation

Assessment of critical existing structures,

v design of special cases

111
I 7 Typical design

I Preliminary design, non governing failure
- modes

time devoted
to analysis
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The levelof-Approximation approach: shear in girders with transverse ﬁb
reinforcement

~{s k.=kat
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Omin = 25°  for members with significant axial compression or prestress 3 —
Level | 0in = 30°  for reinforced concrete members ﬁs =0.55
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fib MC2020 WP 2.2.1 Shean Beams ﬁb

Topics where there is a need to improve MC2010 (1/3)

1) Provisions regarding cyclic loading should be improved for the verification of columns and walls
subjected toseismic actions

2) Improve provisions fopoints loadings near support&irders)

3) Combined actiong Shear, torsion, bending; interaction with torsion in solid sections; shear force
not parallel to the principal axes of the cross sectiofid-axial shear in columns)

4) Simplified provisions to account for interaction withnsversal bendingdimportant for box girders or
flanged beams)
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fib MC2020, WP 2.2.1 Shear in Beams ﬁb

Topics where there is a need to improve MC2010 (2/3)

5) Shear in members withent-up-barsand/or plain reinforcement

6) Shear imprestressedmembers with poor longitudinal reinforcement at end supports

7) Shear of members where theansverse reinforcement is poorly anchored

8) Shear in members where tlenstructive rules are not fulfilledspacing of the transverse
reinforcement, or less than minimum shear reinforcement for instance)

9) Sustained loading? af)
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or strength reduction factor of 0.85 has another
justification (NBR 6118:2014 and UK NDP) ??
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fib MC2020WP 2.2.1 Shear in Beams

Topics where there is a need to improve MC2010 (3/3)

10) Influence offlanges(considerations should be included elLg@All or III)
11) Shearfatigue considerations
12) Reliability & safety evaluation (TG 3.1): shear resistance functions

13) Bar cutoffeffect overestimated?

B(PA
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fib MC202Q0WP 2.2.3 Shear in slabs

Shear in slabs, or members not requiring shear reinforcement

.(Pﬂ. Aurelio Muttoni,fib Workshop, Sao Paulo, 29.9.2017

11



Provisions for members without shear reinforcement: MC 90 and ECZ:Q@b
approach

direction of
shear forces ~

MC 90 and EC2:2004 approach

Vil bidikir Y3if M3+ Cibidis,,
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L Prestressing (EC2:2004)

Concrete strength

Reinforcement ratio

—

Size effect i = 1_.,.'2':“31 =20
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Area of cross section
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Oneway shear in MC 2010: MCFT as theoretical basis

Vo

C

VRd c = k‘i*‘ = lE:'w

Level |

04 1300
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Sigrist V., Bentz E., Fernandez Ruiz M., Foster S., Muttoni A., Background to the fib Model Code 2010 shearparisibeams and

slabs, Structural Concrete, 2013
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Oneway shear in NBR 6118:2014 : inspired by MC1978

19.4 Forca cortante em lajes e elementos lineares com by, > 5d
19.4.1 Lajes sem armadura para forca cortante
As lajes macicas ou nervuradas, conforme 17.4.1.1.2-b), podem prescindir de armadura transversal
para resistir as forgcas de tragao oriundas da forga cortante, quando a forga cortante de calculo,
a uma distancia d da face do apoio, obedecer a expressao:
Vsd < VRd1
Sendo a forca cortante resistente de calculo dada por:
VRd1 =[tRd k(1,2 + 40 p4) + 0,15 G¢p] bwd
onde

TRd = 0,25 fotq

fetd = Totk,int / Ye

_ As'] - .
p1= ,ndo maior que
bwd

0,02

Gcp = Nsd/ Ac
k & um coeficiente que tem os seguintes valores:

— para elementos onde 50 % da armadura inferior nao chega até o apoio: k=|1|;

— para os demais casos: k=| 1,6 — d|, nao menor que | 1 |, com d em metros;
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Development of closetbrm equation for the 24 generation of EN 1992-1
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FernandezRuiz M. , Muttoni A., Sagasetal, (2015 Shearstrength of concrete memberswithout transverse
reinforcement A mechanicabpproachto consistentlyaccountfor sizeand strain effects Engineeringtructures
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Development of closetbrm equation for the 24 generation of EN 1992-1 ﬁb
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Muttoni, Fernandez Ruiz, Cavagfiis Bulletin 2018
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Development of closetbrm equation forthe 2'd generation of ENL9921-1 ﬁb

i gy O
frge = — o = gooo Gy —28
bwcoi gc acs -

In presenceof normalforces,the effectiveshearspana.,shallbe adaptedasfollows:
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Muttoni, Fernandez Ruiz, Cavagris Bulletin 2018
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fio MC2020WP 2.2.3, Shear in slabs ﬁb

fib MC2010 MC1990 EC2:20237
EC2:2004
Vege 18 .. .. d 0
VRdce = ky @ zb,, VRa,c = [Cra,ck(100 p fx)' + Ky Ocp) bwd [Rac = b:—débl = 5gﬂowl o aig g
k =1+,||@£2,0 with d in mm
04 1300 d

v

1+1500s, 1000+ kg,

NBR 6118:2014 ACl 318

VRd1 = [TRd k (1,2 + 40 p1) + 0,15 6¢p] bwd f)r)r)r)

k=|1,6-d|, ndao menorque|1|
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fib MC2020WP 2.2.3 Shear in slabs

(b)

Topics where there is a need to improve MC2010
1) provisions regardindistributed loads

2) account forvariable depth

3) provisions foloadings near supports

4) provisions fomoints loadings near linear supports
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filo MC202Q0WP 2.2.3 Punching
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