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Example 12.1
Axial+Bending Reinforcement Check According to EHE

Example 12.1
Axial+Bending Reinforcement
Check According to EHE

Example Description

For the circular column described in the bellow figure, check the reinforcement for the
axial+bending combined actions that the forces produce into the column according to
EHE code provisions.

Geometric Properties

a = 300cm
d = 60cm
Mechanical cover = 4cm
Loading p = 18000 Kp
g = 35000 Kp
Material
Concrete = HA-25
Steel reinforcement = B400S
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Figure 12.1-1 Problem Sketch

12-1 CivilFEM Manual of Essential Examples. Ingeciber, S.A° er. 2025



Example 12.1
Axial+Bending Reinforcement Check According to EHE

Figure 12.1-2 Representative Finite Element Model

Analysis Assumptions and Modeling Notes

Centimeters and Kilograms are used as length and force units. BEAM3 elements
have been used for this model.

Input Data Listing

FINISH
~CFCLEAR, , 1

/TITLE, EHE: Axial+Bending Checking
~UNITS, , LENG, CM
~UNITS,,TIME, S
~UNITS, , FORC, KP
~CODESEL,EC3-05, EHE-98,, ,EC8-04
~CFCONFG, DINTER, DELTA, 0

/PREP7

~CFMP, 1, LIB, CONCRETE, EHE, HA-25
~CFMP, 2,LIB,REINF,EHE,B 400 S

ET,1,BEAM3

~CSECDMS, 1,CIRC, 1,60

~RNFDEF,1,1,2,1,0,4, , ,25.00,8, ,0,3

~BMSHPRO, 1,BEAM,1,,,,3,1,0,,Beam Property 1
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Example 12.1

Axial+Bending Reinforcement Check According to EHE

N,1 $ N,7,0,300 $ FILL,1,7
REAL,1 $ E,1,2 $ EGEN,6,1,1,1

/SOLU

D, 1,ALL,0,
F,7,FY,-35E3
F,7,FX,-18E3
SOLVE

/POST1

~CFSET,, 1,1
~CHKCON, 2DB

~PLLSCON, CRT TOT

~PL2DINT,BEAM,1,I,,,,,,M2Z

CivilFEM Results

EHE RESUL TS
CRET_TOT
Criterfon

EHE: Axisl+Bending Checking
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Figure 12.1-3 Axial + Bending Criterion
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Example 12.1

Axial+Bending Reinforcement Check According to EHE
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EHE: Axial+Bending Checking
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Mu = -79049 97:il

Mu = 2992025 .11

Mu/Ma = -50. 51862252694
CRITERIUM

CRT_TOT = 1.35

LIMIT ZTATE IZ EXCEEDED

Figure 12.1-4 Interaction Diagram
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Example 12.2
Axial+Bending Reinforcement Design According to EHE

Example 12.2
Axial+Bending Reinforcement
Design According to EHE

Example Description

For the circular column described in the bellow figure, design the necessary
reinforcement to resist the axial+bending combined actions that the forces produce
onto the column according to EHE code provisions.

Geometric Properties

a = 300cm
d = 60cm
Mechanical cover = 4 cm
Loading p = 18000 Kp
g = 35000 Kp
Material
Concrete = HA-25
Steel reinforcement = B400S
q
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Figure 12.2-1 Problem Sketch
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Example 12.2
Axial+Bending Reinforcement Design According to EHE

Figure 12.2-2 Representative Finite Element Model

Analysis Assumptions and Modeling Notes

Centimeters and Kilos are used as length and force units. BEAM3 elements have
been used for this model.

Input Data Listing

FINISH
~CFCLEAR, , 1

/TITLE, EHE: Axial+Bending Design
~UNITS, , LENG, CM
~UNITS,,TIME, S
~UNITS, , FORC, KP
~CODESEL,EC3-05,EHE-98,, ,EC8-04

/PREP7

~CFMP, 1, LIB, CONCRETE, EHE, HA-25,0,0,0
~CFMP, 2, LIB,REINF,EHE,B 400 S,0,0,0

ET, 1, BEAM3
~CSECDMS, 1,CIRC,1,60,0,0,0,0,0,0,0,0,0
~RNFDEF,1,1,2,1,0,4,1.000 AsT= lcm® (Total reinf. area)

~BMSHPRO, 1,BEAM,1,,,,3,1,0,,Beam Property 1
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Example 12.2

Axial+Bending Reinforcement Design According to EHE

N,1 $ N,7,0,300 $ FILL,1,7
REAL,1 $ E,1,2 $ EGEN,6,1,1,1

/SOLU

D, 1,ALL,0,
F,7,FY,-35E3
F,7,FX,-18E3
SOLVE

/POST1

~CFSET,, 1,1

Wmin= 11.31

Wmax= 100
~DIMCON, 2DB, , , Wmin, Wmax

~PLLSCON, REINFACT

CivilFEM Results

EHE FE2ILTES i
REIMNFACT

Reinfarcemend Faclor

EHE: Axial+Eending Deszign

Figure 12.2-3 Reinforcement Factor
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Example 12.3
Biaxial Bending+Axial Force Check According to EHE

Example 12.3
Biaxial Bending+Axial Force Check
According to EHE

Example Description

For the cantilever beam described in the bellow figure and using the data provided,
check the structure under biaxial bending+axial force conforming EHE code
provisions.

Geometric Properties

L = 5m
Loading FX = -90 KN
FY = -40KN
FZ = 45KN

Material
Concrete = HA-25
Steel reinforcement = B500S

AN

d
Figure 12.3-1 Problem Sketch

Geometric Properties of Beams
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Example 12.3
Biaxial Bending+Axial Force Check According to EHE

0.5m
0.45m

Reinforcement Data
AsT = 4E-4 m?/m

Gc = 0.03m
Y
0,0 ,0 , 0.0 0,0 ;@ @ 100 u X
0—————O—————0—————O————4}————4>————(F————O—————O~————O———4D———————Ib»

Figure 12.3-2 Representative Finite Element Model

Analysis Assumptions and Modeling Notes

Meters and KiloNewtons are used as length and force units. BEAM4 elements have
been used for this model.

Input Data Listing

FINISH
~CFCLEAR, ,1

/TITLE, EHE: Biaxial Bending+Axial force checking

~UNITS, , LENG,M
~UNITS,, TIME, S

~UNITS, , FORC, KN
~CODESEL,EC3-05,EHE-98,, ,EC8-04
/PREP7

~CFMP, 1, LIB, CONCRETE, EHE, HA-25,0,0,0
~CFMP, 2, LIB,REINF,EHE,B 500 S,0,0,0

ET,1,Beam4

! Beam lenght
! Section height
.45 ! Section Width

T O
O O !
Dot

~CSECDMS, 1,REC,1,d,b

~RNFDEF,1,1,2,2,0,0.03,0.4000E-03
~RNFDEF,1,2,2,4,0,0.03,0.4000E-03

~BMSHPRO, 1,BEAM,1,,,,4,1,0,,Beam Property 1
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Example 12.3

Biaxial Bending+Axial Force Check According to EHE

K,2,L

LSTR, 1,

TYPE, 1
ESIZE,0.5
LMESH, ALL

/SOLU

KSEL, S, LOC, X, 0
DK,ALL,ALL
KSEL, ALL

FY=-40.000
Fz= 45.000
FX=-90.000
FK, 2, FX, FX
FK,2,FY,FY
FK,2,FZ,FZ
SOLVE
FINISH

/POST1

~CFSET,, 1,1

~CHKCON, 3DB

~PLLSCON, ELM OK

~PLLSCON, CRT TOT

CivilFEM Results
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Example 12.3
Biaxial Bending+Axial Force Check According to EHE

EHE RESUL TS AN

and Elements no Ok C|V||

EHE: Fiaxial Bending+axial force checking

Figure 12.3-3 Reinforcement Factor

ANZYE 9.04l1
APR 2 20035

CFETAE ICFETAE T
MIN =.772872
ELEM=10

MAX =1.758
ELEM=1
772872
.862332
.991792
.101
211
.32
.43
.539
.649
758

B000EO0EN

EHE: Eiaxial Bending+d=ial force checking

Figure 12.3-4 Elements OK and NO OK
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Example 12.4
Biaxial Bending+Axial Force Design According to EHE

Example 12.4
Biaxial Bending+Axial Force Design
According to EHE

Example Description

For the cantilever beam described in the bellow figure and using the data provided,
design the reinforcement for the structure under biaxial bending + axial force
conforming EHE code provisions.

Geometric Properties

L = 5m
Loading FX = -90 KN
FY = -40KN
FZ = 45KN

Material
Concrete = HA-25
Steel reinforcement = B500S

AN

d
Figure 12.4-1 Problem Sketch

Geometric Properties of Beams
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Example 12.4

Biaxial Bending+Axial Force Design According to EHE

0.5m
0.45m

Reinforcement Data
AsT = 4E-4 m?/m
Gc = 0.03m

Y

Figure 12.4-2 Representative Finite Element Model

Analysis Assumptions and Modeling Notes

l®2@3@4@5®6®7®89@10@11
¢—6—o0—0—06—0—0—0—0—0—0—Pp

X

Meters and KiloNewtons are used as length and force units. BEAM4 elements have

been used for this model.

Input Data Listing

FINISH
~cfclear,,1

/TITLE, EHE: Biaxial Bending+Axial force design

~UNITS, , LENG,M

~UNITS,, TIME, S

~UNITS, , FORC, KN

~CODESEL, EC3-05,EHE-98,, ,EC8-04

~CFMP, 1, LIB, CONCRETE, EHE, HA-25,0,0,0

~CFMP, 2,LIB,REINF,EHE,B 500 S,0,0,0

ET,1,Beam4

! Beam lenght
! Section height
.45 ! Section Width

T O
O O !
Dot

~CSECDMS, 1,REC,1,d,b

~RNFDEF,1,1,2,2,0,0.03,0.4000E-03
~RNFDEF,1,2,2,4,0,0.03,0.4000E-03

~BMSHPRO, 1,BEAM,1,,,,4,1,0, ,Beam Property 1
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Example 12.4

Biaxial Bending+Axial Force Design According to EHE

K,2,L
LSTR,

TYPE, 1
ESIZE,0.5
LMESH, ALL

/SOLU

KSEL, S, LOC, X, 0

DK,ALL,ALL
KSEL, ALL

FY=-40.000
Fz= 45.000
FX=-90.000
FK, 2, FX, FX
FK,2,FY,FY
FK,2,FZ,FZ
SOLVE
FINISH

/POST1

~CFSET,, 1,1

~DIMCON, 3DB,,,0.5,70

~PLLSCON, REINFACT

~PLLSCON, DS_OK

CivilFEM Results

EHE RESLLTS

REINFACT

1

Reirnfarcemerd Faclor

iITHiTﬁ%TH“T“W‘*--..______.

EHE: Biaxial Bending+ixial force design

NO0OROOEN

5

ANEYS 9,041
APR ZZ 2005
09156153

LINE STRESS
STEP=1
STE =1
TINE-=1
CFETAE_ICFETAE 7
HIN =.
ELEM=6
M =5.121
ELEM=1

L013
527
.04
. 554
067
581
094
607
2L
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Example 12.4
Biaxial Bending+Axial Force Design According to EHE

Figure 12.4-3 Reinforcement Factor

L EHE RESULTS AN

and Mol designed Civil

EHE: Biaxial Bending+ixial force desigm

Figure 12.4-3 Designed elements
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Example 12.5
Shear and Torsion Reinforcement Check According to EHE

Example 12.5
Shear and Torsion Reinforcement
Check According to EHE

Example Description

The following rectangular beam has been subjected to the loads described in the
bellow figure. For this beam, check the reinforcement under shear and torsion
according to EHE code provisions.

Geometric Properties

a = 7m
b = 2m
c = 1m
Loading p = 120 KN
g = 30KN
M = 40 KN*m
Material
Concrete = HA-25
Steel reinforcement = B500S
9 p
! VVYV, ) f v 7 ! jZ*M
4y V| IV IV ImV) Im AN \
c c c C
- a - b

Figure 12.5-1 Problem Sketch

Section
0.55m
0.55m

Shear reinforcement
As/S = 4cm?m

Torsion tranversal reinforcement
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Example 12.5
Shear and Torsion Reinforcement Check According to EHE

As/S = 4cm?m

Torsion longitudinal reinforcement

As = 5cm?
YA
A
® [ )
Z g g
@ v
V
b

Figure 12.5-2 Section

L O ,0 .0 . 0 ;0 (.0 0@ 3O X
O O O O O O 723_ O ] |

Figure 12.5-3 Representative Finite Element Model

Analysis Assumptions and Modeling Notes

Meters and KiloNewton are used as length and force units. BEAM4 elements have
been used for this model.

Input Data Listing

FINISH
~CFCLEAR, , 1

/TITLE, EHE: Shear & Torsion Checking
~UNITS, , LENG,M

~UNITS,,TIME, S

~UNITS, , FORC, KN
~CODESEL,EC3-92,EHE-98, , ,EC8-94

/PREP7

~CFMP, 1, LIB, CONCRETE, EHE, HA-25,0,0,0
~CFMP, 2, LIB,REINF,EHE,B 500 S,0,0,0

ET,1,BEAM4

~CSECDMS, 1,REC,1,0.55,0.55,0,0,0,0,0,0,0,0
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Example 12.5

Shear and Torsion Reinforcement Check According to EHE

~RNFDEF, 1, SHEAR,2,0.000,0.000,4E-4,0.000

~RNFDEF, 1, TORSION, 2, 4E-4, ,
Beam & Shell Property
~BMSHPRO, 1,BEAM,1,,,,4,1,0,

N,1 $ N,8,7 $ FILL,1,8
N,10,9 $ FILL,8,10

E,1,2 $ EGEN,9,1,1

/SOLU

D!1!I rrs !IUXIUY/UZ,ROTX
D,8,,,,,,UY,UZ, ROTX

’

0=30.0
C=-120.0
M= 40.0

ESEL, S,ELEM,, 1,7
SFBEAM, ALL, 2, PRES, Q,Q
ESEL,ALL

F,10,FY,C
NSEL, S, NODE, , 2,5
F,ALL,MX, -M

NSEL, ALL

F,10,MX,2*M

SOLVE

/POST1

~CFSET,, 1,1
~CHKCON, SHT, BOTH
~PLLSCON, ELM_OK

~PLLSCON, CRT TOT

, ,5E-4

, Beam Property 1

CivilFEM Results
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Example 12.5
Shear and Torsion Reinforcement Check According to EHE

EHE RESULTS AN

and Elemantz no Ok CIV”

EHE: Shear & Torsion Checking

Figure 12.5-4 Elements OK and No OK

EWE RESLLTS AL 1 ANZYS 9.041
Fezull :CRT_TOT APR ZZ Z005
Oescrap:Qlebal Criterion 10:00:06
LINE STRESS
STEP=1

SUB =1
TIME=1
CFETAE_ICFETAE J
MIN =.382338
ELEN=4

MY =2.294
ELEM=1

L 3823358
. 594747
L 807157
.0z

L 232

. 444
L6857
.869
082
294

| s

BO0OEOOON

EHE: Zhear & Torsion Checking

Figure 12.5-5 Total Criterion of Combined Shear and Torsion
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Example 12.6
Shear and Torsion Reinforcement Design According to EHE

Example 12.6
Shear and Torsion Reinforcement
Design According to EHE

Example Description

The following rectangular beam has been subjected to the loads described in the
bellow figure. For this beam, design the necessary reinforcement to resist the shear
and torsion combined actions according to EHE code provisions.

Geometric Properties

a = 7m
b = 2m
c = 1m
Loading p = 120 KN
g = 30KN
M = 40 KN*m
Material
Concrete = HA-25
Steel reinforcement = B500S
9 p
! VVYV, ) f v 7 ! jZ*M
4y V| IV IV ImV) Im AN \
c c c C
- a - b

Figure 12.6-1 Problem Sketch

Section
0.55m
0.55m

Shear reinforcement
As/S = 1cm?m

Torsion tranversal reinforcement
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Example 12.6
Shear and Torsion Reinforcement Design According to EHE

As/S = 1cm?m

Torsion longitudinal reinforcement

As = 1cm?
YA
A
® [ )
Z< d
@ ¢
w
B b

Figure 12.6-2 Section

1 2 3 4 5 C> 6 7 8 9 10 >(
., ;6 ,6 ® ;0 0 0

'’

Figure 12.6-3 Representative Finite Element Model

Analysis Assumptions and Modeling Notes

Meters and KiloNewton are used as length and force units. BEAM4 elements have
been used for this model.

Input Data Listing

FINISH
~CFCLEAR, ,1

/TITLE, EHE: Shear & Torsion Design
~UNITS, , LENG,M
~UNITS, , TIME, S
~UNITS, , FORC, KN
~CODESEL,EC3-92,EHE-98,, ,EC8-94

/PREP7

~CFMP, 1, LIB, CONCRETE, EHE, HA-25,0,0,0
~CFMP, 2,LIB,REINF,EHE,B 500 S,0,0,0

ET,1,BEAM4
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Example 12.6
Shear and Torsion Reinforcement Design According to EHE

~CSECDMS, 1,REC,1,0.55,0.55,0,0,0,0,0,0,0,0

~RNFDEF, 1, SHEAR, 2,0.000,0.000,1E-4,0.000

~RNFDEF, 1, TORSION, 2, 1E-4,

~BMSHPRO, 1,BEAM, 1,,,,4,1,0,,

N,1 $ N,8,7 $ FILL,1,8
N,10,9 $ FILL,8,10

E,1,2 $ EGEN,9,1,1

/SOLU

D!1!I rrs !IUXIUY/UZ,ROTX
D,8,,,,,,UY,UZ,ROTX

0=30.0
C=-120.0
M= 40.0

ESEL, S,ELEM,, 1,7
SFBEAM, ALL, 2, PRES, Q,Q
ESEL,ALL

F,10,FY,C
NSEL, S, NODE, , 2,5
F,ALL,MX, -M

NSEL, ALL

F,10,MX,2*M

SOLVE

/POST1

~CFSET,, 1,1
~DIMCON, SHT, BOTH
~PLLSCON, ASSH
~PLLSCON, ASTT

~PLLSCON, ASLT

Beam Property 1

CivilFEM Results
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Example 12.6
Shear and Torsion Reinforcement Design According to EHE

EHE RESLLTS 1 AINSYS 9,041
e APR 22 2005
Areo per unad lenglh of shear reanfarcement 10:01: 16

CFETAE_ICFETAE_d
MIN =0

ELEM-1
=.2B3E-03
ELEM=7

]
.315E-04
. 630E-04
. 945F-04
. 1ZEE-03
. 157E-03
. 183E-03
.2Z0E-03
. 25ZE-03
. 2B3E-03

g

b //I—W

B000EOOEN

EHE: 5Shear & Torsion Design

Figure 12.6-4 Design Shear Reinforcement Area by Unit Length

EHE RESLLTE 1 ANEYS 9.041
ASTT APR ZZ2 2005
Aren per unal Jenglh of Larszoenal bransverae reind, 10:01: 54
LINE STEESS
STEP=1
SUE =
TIME=1
CFETAE_ICFETAE_J
MIN =.126E-03
ELEM=4
My =, 756E-03
ELEM=1
L128E-03
L 196E-03
. ZEEE-03
. 336E-03
. d06E-03
. A7EE-03
. S4EE-03
LGlEE-03
LGEEE-D3
. T56E-03

N

RO0CBECEN

EHE: 3hear & Torsion Design

Figure 12.6-5 Design Area of Torsional Transversal Reinforc. by Unit Length
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Example 12.6

Shear and Torsion Reinforcement Design According to EHE

EHE REZLLTZ 1
HELT

Tolol orea of larsienal langidudinagl resnffarcemend

|

EHE: 3hear & Torsion Design

ANSTS 9.041
APR 22 Z005
10:02:37
LINE 5TRE3S
STEP=1

CFETAE_ICFETAE 1
MIN =.191E-03
ELEM=4

ML =.001147
ELEM-=1
.191E-03
.207E-03
L A04E-03
.510E-03
.ELEE-03
.T2ZE-03
.B2BE-03
. 935E-03
.001041
.001147

B000EOOON

Figure 12.6-6 Design Total Area of Torsional Longitudinal Reinforcement
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