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Prota shall not be held responsible for any losses caused by
documentation, software, or usage errors.

In addition to Prota License Agreement Terms, it is the responsibility of
the user

e to check results generated by documentation and software,

e make sure that the users of the software and their supervisors
have adequate technical capabilities,

e make sure that the software is correctly used per the reference
manual and documentation,

ProtaStructure is a registered trademark of Prota Software Inc, and all
intellectual property rights belong to Prota Software Inc. Documentation,
training, and reference manuals. Any program component can not be
copied, distributed, or used in violation of the license agreement.

ProtaStructure®, ProtaDetails®, ProtaSteel® ve ProtaBIM® are registered
trademarks of Prota Software Inc. Prota logo is a trademark of Prota
Software Inc.
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Introduction

ProtaStructure checks global and local ductility conditions according to ACI 318 18.7.3. This document
covers the calculation details of the strong column - weak beam condition checks.

Building Model

The building model consists of 4 floors. 3D and typical story plan views are shown below.

Lo

3D and Typical Plan View of Building Model
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Member Details
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Column 1C56 at story one will be used for calculations. There are two beams in the X direction
connected to column 1C56 and a beam in the Y direction.

Material Properties

Concrete
Concrete
—Concrete
c180 General
C173 Material Name £240
C180
c208 Material Color [ 224, 224, 224 v
€210 Mechanical Properties
iC240
C230 Modulus of Elasticty 23392.8 Nfmm2
C300 Shear Modulus 9912.2 Mfmm2
C320
350 Poisson's Ratio 0.18
€400 Thermal Expansion Coeff. 0.00001000 {1/°C)
C500
500 Unit Weight 23.540 kMNjm3
c700 Concrete Type: Mormalweight Concrete w
Design Parameters
Characteristic Compressive Strength (Fck) 24,00 Mfmm2
Characteristic Tensile Strength (Fotk) 3.10 Mfmm2
Material Coeff 1,50
Time Dependent Properties
Time Model CEE FIE 90
Compressive Strength and Stiffness 0.000
Creep 0.000
& || x Shrinkage 0.000
Apply to all members of this material dass in this storey w5 0K x Cancel
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Steel
Rebar
—Rebar
5D24 (Round Bar) General
SD30 (Deformed Bar) Material Name SD40 (Deformed Bar)
:g:g ((g:::::gg:g Material Color I 255, 0,0 E
SBPDM 930/1080 Mechanical Properties
SBPDM 10801230
SEPDN 1275/1420 Modulus of Elasticity 204000.0 MN/fmm2
Shear Modulus 766917 Nfmm2
Poisson's Ratio 0.33
Thermal Expansion Coeff, 0.00001200 (1/5C)
Unit Weight 77.010 kNjm3
Steel Bar Parameters
Minimum Yield Strength 400.00 Mfmm2
Ultimate Strength (Fu) 0.00 Njmm2
Bearing Strength 0.00 Njmm2
Material Coeff 1.15
Rebar Symbol DB
Rib Type Type 2 E
Hook O
Prestressed O
IEI Rebar Diameters Edit...
|| apply to all members of this material dass in this storey |¢ oK | |x Cancel |
Column Section and Reinforcement
640 — 240 )
e =7 7
640 —
o o o o 640 240 % 640 é
39H10-150-100 39H10-150-100 39H10-150-100
L=2050 (Hook :140) L=1250 (Hook :140) L=1750 (Hook :140)
1C56
(300%700)
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Beam Section and Reinforcement
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Details of the Calculation

According to ACI 318 18.7.3.1, “Columns shall satisfy 18.7.3.2 or 18.7.3.3, except at connections where
the column is discontinuous above the connection, and the column factored axial compressive force:
Pu under load combinations including earthquake effect, E, is less than Ag fc’/10”

According to ACI 318 18.7.3.1, “The flexural strengths of the columns shall satisfy the condition below.

D Mue = f5) ) Muy (429)

> M, : sum of nominal flexural strengths of columns framing Mc
into the joint, evaluated at the faces of the joint. Column flexural f\
strength shall be calculated for the factored axial force, !

consistent with the direction of the lateral forces considered, | Mb
resulting in the lowest flexural strength C_ — _! _____ )

> M,,;, :sum of nominal flexural strengths of the beams framing
into the joint, evaluated at the faces of the joint. In T-beam
construction, where the slab is in tension under moments at the L/

face of the joint, slab reinforcement within an effective slab

width defined per 6.3.2 shall be assumed to contribute to

Y. M, provided that the slab reinforcement is developed at the critical section for flexure.

Axial Force Check

According to ACI 318 18.7.3.1, axial force on the column member will be checked

P, <A, f. /10
P, = 310.80 kN
Pym = 504 kN

Py is lower than the limit axial force. Therefore, the flexural strengths of the column no need to satisfy
18.7.3.2

X-Direction
. . Section (cm) AxiaIFnran, Hr; Mnmmtcmciy{,krﬁ; Mnmthapa::'lRﬁ;
2C5% 2056 - Storey2 30.070.0 2010 1433 1433
B4 - 1B4T 1056 - Storey 1 30.070.0 30786 a7 a7
105 1645 30.0v60.0 12649 106.1
1B47 30.0v60.0 106.1 12649

Column Axial Loads 31080 KN <01 A Fu (S04.00kN ) Sufficient v

Column 1C56 does not exceed the axial force limit.
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The detailed calculations will be shown for another column, 1C54. The plan view is given below.

1B44 30x60 1845 30x60

X-Direction

In X Direction, 1B44 and 1B45 are connected to the 1C54 column. Strong column check calculations are
given as follows;

Right Beam (1B45) Moment Capacity : 106.1 kN.m

Left Beam (1B44) Moment Capacity : 126.9 kN.m

Top Column (C54-Storey:2) Moment Capacity : 178.8 kN.m
Bot Column (C54-Storey:1) Moment Capacity : 200.1 kN.m
Mg, = 3789 kN.m

Mg, =233.0kN.m

Mg

=16 > 12V
Mgy
X-Direction
\ . Axial Force, N Moment Capacity, M{+) Moment Capacity, M-
Joint Member Section (cm) (kN) TkN.mj (kN.mj
25 205 - Sorey:2 30.0/80.0 271039 1766 1768
B4 + B4 1C54 - Sy 1 30800 %6956 2001 2001
cH 1844 30.060.0 1269 106.1
1B45 300800 1061 1269

Moz Mz = ITEIKN.m / 2330kNm=16 =12 Sufficient v
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Y-Direction

Only 1B58 is connected to the 1C54 column at the right side in Y Direction. Strong column check
calculations are given as follows;

Right Beam (1B58) Moment Capacity : 96.5 kN.m
Top Column (C54-Storey:2) Moment Capacity : 549.1 kN.m
Bot Column (C54-Storey:1) Moment Capacity : 607.3 kN.m

Mg, = 1156.4kN.m

Mg, = 96.5kN.m
M
R¢ — 120 < 1.2 x
Mgy
Y-Direction

Joint Member Section () Axiaanr{:{i,NP; MnmentCapac'tyi,k:{r;::: Mnmmt&pxi{kﬁg
acH 205 - Storey:2 30.vB0.0 27034 591 54491
+ 1B58 1C54 - Storey:1 30.0vB0.0 56466 6073 807.3
1chH4 1858 20600 80 %5

Moo /M= IS5 4kNm / B5kNm=120> 12 Sufficient v

Summary

This document explains strong column-weak beam condition checks of beam-column connections
according to ACI 318 18.7.3.
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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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