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Introduction

ProtaStructure checks the beam-column joint shear design considerations according to EC8 Chapters
5.5.2.3 and 5.5.3.3. In this document, calculation details about beam-column joint shear are explained.

Joint Shear Check Tolerance Settings

The opposite beams may not be on the same line or level at beam-column joints. In this case, the user
should determine both vertical and plan tolerances. Beams that are not within the tolerance limits will
be considered separate joints.

—Jlaoint Shear Check

Vertical Continuity
:l: - Tolerance: 500.00 mm

N Plan Continuity
Tolerance: 500,00 mm

Distance is measured between near sides of beams.

Building Model Details

In the current document, joint shear check calculations for a column of45 story residential building. 3D
and typical story plan views are shown below.
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3D and Typical Plan View of Building Models (A and B Block Accordingly)

Material Properties

Concrete
Concrete
—Concrete

C18/20 General

C20/25 Material Mame C25/30

C25/30 .

o835 Material Color [ 224, 224, 224 E

C30/37 Mechanical Properties

C32/40 -

C35/45 Modulus of Elasticity 31000.0 N/mm2

C40/50 Shear Modulus 12916.5 M/mm2

C50/80

CE0/75 Poisson's Ratio 0.20
Thermal Expansion Coeff. 0.00001000 (1/5C)
Unit Weight 24,530 kN/m3
Concrete Type: Mormalweight Concrete E

Design Parameters
Characteristic Compressive Strength (Fok) 25.00 Mfmm2
Characteristic Tensile Strength (Fctk) 1.75 Njmm2
Material Coeff 1.50
Time Dependent Properties

Time Model CEBE FIE 30
Compressive Strength and Stiffness 0.000
Creep 0.000
Shrinkage 0.000

[#][x]

|| Apply to all members of this material class in this starey

o  OK ||x Cancel |
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Rebar

—Rebar
Grade 250 (Plain)
Grade 410 (Type 2)
Grade 460 (Plain)
Grade 460 (Type 1)
Grade 460 (Type 2)

i Grade 500 (Type 2)

SEPDN 930,/1080
SEPDM 1080,/1230
SBPDN 1275/1420

General
Material Name
Material Color

Mechanical Properties
Modulus of Elasticity
Shear Modulus
Poisson's Ratio
Thermal Expansion Coeff.
Unit Weight

Steel Bar Parameters
Minimum Yield Strength
Ultimate Strength (Fu)

Grade 500 (Type 2)
I 255, 0,0

200000.0 Nfmm2
76923.0 Nfmm2
0.30

0.00001200 {1/°C)
76,520 kMjm3

500,00 Mfmm2
550,00 Mfmm2

Bearing Strength 0.00 N/mm2
Material Coeff 1.15
Rebar Symbaol H
Rib Type Type 2 W
Hook
Prestressed
& || x Rebar Diameters Edit...
Apply to all members of this material dass in this storey o Ok x Cancel
Member Details
1C7 (300x1000)
1B6 300x600
iiiiiiiiiiiiii A
7
/s
1B7 300x600
_ SN A
/ |
I
; I
P 4 | N s
s \ - -
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AN 7/ -
\ ~ /
™ 4 =1 7
N/ % | s
S 7/
& ‘ /
= | 188 s
7/ E é‘:?‘u
4 | h=120 ™
Ve ‘ ~

Column 1C7 in the first story will be used for calculations. There are two beams in the X direction
connected to columns 1C7 and one in the Y direction. There is a 400 mm distance between near sides
of beams in the X-direction. Since Plan Continuity Tolerance is set as 500 mm, beams in the X
direction(1B6-1B7) will be considered continuous
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Column Section and Reinforcement
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1C7
(300x1000)

94(

41H10-150-100
L=2650 (Kanca:140)

L

82H10-150-100
L=500 (Kanca:140)

Beam Section and Reinforcement

Calculation Details

600

a=H16
b=H16
c=H8-300

b-b-b a=H16
b=H12
c=HB-300

g

a-a-a (o)

F T Ff‘

220

41H10-150-100
L=1200 (Kanca:140)

1B75

600

940
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41H10-150-100
L=2300 (Kanca:140)

120

a=H16
b=H12
c=H8-100

According to EC8 5.5, joint shear conditions are checked only for DCH structures, depending on their

hysteretic dissipation capacity.

According to EC8 5.5.2.3, the shear at the joints should be calculated considering the most adverse
conditions under seismic loading, which corresponds to capacity design conditions for the beams

framing into the joint.

Joints are separated into two groups according to beam continuity:

(1) Interior Beam-Column Joints: Beam continues from the other side of the column

(2) Exterior Beam-Column Joints: Beam doesn’t continue from the other side of the column

Joint Shear Force Calculations

The horizontal shear force acting on the concrete core of the joints will be calculated as follows:

(a) forinterior beam-column joints:

ProtaStructure’
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(b) for exterior beam-column joints:
Vihna = Vra * 4s1 *fyd -
As1i=  Area of the beam top reinforcement
As;=  Area of the beam bottom reinforcement
V= The shear force in the column above the joint, from the analysis of the seismic design situation

Y rd= A factor to account for overstrength due to steel strain-hardening should be not less than 1,2.

Limiting Shear Force Calculations

According to EC8 5.5.3.3 (1) and (2), limiting values for joint shear should be calculated as follows:

(a) Atinterior beam-column joints, the following expression should be satisfied:

n=0.6(1-f.4)/250

Vg = Neq/(fea * b * h)

V., < 1-%pn
iha < Nfca n e

V= The normalized axial force in the column above the joint

hic=  The distance between extreme layers of column reinforcement

n= Reduction factor on concrete compressive strength due to tensile strains in the transverse
direction

(b) At exterior beam-column joints:
Vina should be less than 80% of the value given by the right-hand-side of interior beam-
column joints joint limit shear force expression, where Vjpq is given by expressions for

horizontal shear force calculations.

Effective Joint Width Calculation

According to EC8 5.5.3.3, effective joint width should be calculated as follows:

If be>bw

bj = min{b.; (b, + 0.5 h.)}
If bw>bc

bj = min{b,,; (b; + 0.5 h)}

ProtaStructure® ProtaSteel ProtaDetails’ ProtaBIM’
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Verification of Joint Shear Check Results

In this section, Joint Shear Checks are performed for column 1C7.

X-Direction Checks

1B6 and 1B7 beams are connected to the column in the X-direction.

Calculation of Effective Joint Width, bj:

Since b (100 cm) > by, bw2 (30cm), effective joint width will be calculated with EC8 Eqn(5.34).
hc=30cm

bj = min{100; (30 + 0.5 * 30)}

b; = 45cm

Calculation of Shear Force:

Yra = 1.25 (Reinforcement OverStrength Factor)

Fyq = 500/1.15 MPa

o
[%]
2

I

603.19 mm?2
Ay = 402.12 mm2

V. = 1.9kN
Ving = 1.25 % (603.19 + 402.12) * 435 - 1870

Calculation of Shear Force Limit:

n = 0.54

vg = 0.1491

fea = 25/1.5 MPa
h, = 300 mm

b; = 450 mm

thd,limit = 103375 kN
Since the joint is not confined, the limit value will be reduced by %80 according to EC8 5.5.3.3 (2)

Ving,iimit = 827.5 kN

ProtaStructure® ProtaSteel ProtaDetails’ ProtaBIM’
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X Direction Checks

: ) _ Va [Vy AsTop Aspot Vind|  Vindimit
Joint Confined Member | bj (mm)] h (mm) (kN) Ve (kN) mm2)| (mm2) n Va (kN) (kN)
2C7 2C7 - Storey:2 450.0 3000 28 19 - - - -
1B6 + 1B7 1C7 - Storey:1 450.0 3000 19 19 - -1 054] 04
1C7 No 1B6 - - - -| 60319 60319 - e 8210
1B7 - - - -| 40212 33929

Joint Shear Force, Vihd =544 5kN <8270 kN v

Y-Direction Checks

Calculation of Effective Joint Width, bj:

Since bc(30 cm) > bw1, bwa (20cm), effective joint width will be calculated with EC8 Egn(5.34).
he=100cm
b; = min{30; (20 + 0.5 = 100)}

bj = 30cm

Calculation of Shear Force:

Yra = 1.25 (Reinforcement OverStrength Factor)

Fyq

500/ 1.15 MPa

Ay = 402.12 mm2

V. = 1.9kN
Vina = 1.25 * (402.12) * 435 - 1870

Calculation of Shear Force Limit:

n = 0.54

vg = 0.1491

fea = 25/1.5 MPa
h, = 1000 mm
b; = 300 mm

V}'hd,limit = 229625 kN
Since the joint is not confined, the limit value will be reduced by %80 according to EC8 5.5.3.3 (2)

Vinalimic = 1837.8 kN
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Y Direction Checks

. ) Va IV AsTop Aspot Vind|  Vind timit

Joint Confined Member | b; (mm)| h(mm) (kN) V. (kN) mm2)| (mm2) n 7] (kN) (kN)
2c7 2C7 - Storey2 300.0] 1000.0 77 74 - -

1B75 + No 1CY - Storey:1 300.0] 1000.0 74 74 - -| 054] 01] 21141 1837.8
1C7 1B75 - - - 339.29] 40212 - -

Joint Shear Force, Vihd =211 1 kN <1837 8 kN v

Summary

This document explains the details of the beam-column joint shear calculations according to EC8
Clause 4.4.2.7.
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Thank You...

Thank you for choosing the ProtaStructure Suite product family.
Our top priority is to make your experience excellent with our software technology solutions.

Should you have any technical support requests or questions, please do not hesitate to contact us at
all times through globalsupport@protasoftware.com and asiasupport@protasoftware.com

Our dedicated online support center and our responsive technical support team are available to help
you get the most out of Prota’s technology solutions.

The Prota Team
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