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Tabla 2.2.1 — Clases v propiedades de los concretos estructurales convencionales

Requerimiento Métod Concreto Clase 1 Concreto
(inciso de referencia) de ensavo 1A 1B Clase 2
L
Resistencia a la NMY-C-083- 2(52§0E P 40= f =70MPa 20= f/<35MPa
compresion, f (2.2.6) ONNCCE-2020 kz_f-crﬁz)- (400 = £ = 700 kg/cm?) (200 = £ = 350 kglem?)
= » Concretos con agregado grueso
calizo:
0.53,/77. en MPa
Resistencia media a la NMX-C-163- 0.47,/f7. en MPa (1677, enkg/em®) 038,/f. enMPa
tensién, f (2.2.7) ONNCCE-2019 (15/f enkg/em?) |+ Concretos con agregado grueso (1.2/f. enkg/em®)
basdltico:
047/, en MPa
(1507, en kg/em®)
» Concretos con agregado grueso
calizo:
o _ 0.85,/77. en MPa
tmiﬁ:’;‘f}‘ﬁ;ﬁg‘:ﬂ;:ﬂo NMX-C-191- 0.63,/72. en MPa .70/ enkglem®) 044,77, en MPa
de rotura, 7, (2.2.7) ONNCCE-2015 Q/fZ. enkglem®) | Concretos con agregado grueso (1.4,/f. enkg/em?)
basdltico:
0.80,/F. enMPa
@54/ enkeiom?)
= rol. = d
Peso volumétrico en estado | NMX-C-162- > 22 KNm? Pl it
fresco (2.2.2) ONNCCE-2014 (=2 200 kg/m®) _-lz;mﬁ =
» Concretos con agregado | » Concretos con agregado grueso
grueso calizo: calizo:
4.400,/7.. en MPa 2700,/F7 + 11000, en MPa
(14 000,/f. en (8 500,/F7 + 110 000, en 3 500./7F. en MP:
Médulo de elasticidad, E. NMX-C-128- kelem?) Lefemd) B Jf_ EIL 2
2.28) ONNCCE-2013 | Concretos con agregado |  Concretos con agregado grueso ( V7. enkglem)
grueso basdltico: basaltico:
3 500,/f7. en MPa 2700,/F7 + 5000, en MPa
(11 000,/77. en (8500,/F7 = 50000, en
kss’cmz) 1324 cm’)
Contraccion por secado, £, NMX-C-173-
229) | oMNCCE2010 = 0.001 = 0.0006 = 0.002
Coeficiente de flujo ASTM 2 4
plastico, C-(2.2.10) C512/C51M-15
Es aceptable el uso en
estructuras del gupo B2 que
cumplan con todo lo
siguiente:
Debe utilizarse en: . fllalgmsnomaycmqlm

Aplicaciones

+  Cimentaciones y estructuras del grupo A. B1 y B2.
+  Estructuras con requenmientos de durabilidad.

+  Altura total de no més
de 5 m en dos niveles,
sobre nivel de bangueta

. %Estrum.ras de no més
de 120m* de
construccion.

NMX 2023 & NTCS 2023 (New Mexican design code) #7528 A &F 851 6
1. Added the rebar size & material DB of NMX 2023 (Mexican design code)¥& N $f 5 & £1#IDBA NMX 2023 (= X513 &6)

Material Data

midas Gen 2025 (v1.2)

* Add Standards for SI & MKS unit

!

General
Material ID 1 Name
Elasticity Data
. Steel
Type of Design Concrete -
Standard
DB
Product
Concrete
Standard |END4{RC) =
Type of Material cqMone
O Isotropic Orthotropic ASTM19(RC)
DB ASTM(RC)
1U.5.C(US)(RC)
Steel N
Modulus of Elasticity : 0.0000e+00  kM/m2
MX2023(MKS)(RC)
Poisson's Ratio i} L paras wg e
C5A(RC)
Thermal Coeffident : 0.0000e+00 1f[F] BS(RC)
END4(RC)
Weight Density 0 kNjm? EN{RC)
NTCOB(RC)
Use Mass Density: 0 kNfm3fg NTC12(RC)
[XarakI-Ti=Tat
| v Concrete
Standard  NMX2023(RE) w
Type of Material Code
O Isotropic Orthotropic
DB | .
Steel 250-C1A(C)
250-C1A(B)
Modulus of Elasticity : 0.0000e+00 kNfm2 300-C1A(C)
300-C1A
Poisson's Ratio 0 350-C MEE}}
Thermal Coefficient 0.0000e+00 1f[F] i’ggﬁ E{(g;
Weight Density 0 KkNjm? Zggf g%
Use Mass Density: 0 knNfm3fg 450-C1B(B)
500-C18(C)
Hconerete 500-C1B(E)
550-C1B(C
Modulus of Elasticity : 0.0000e+00  kN/m2 550C lBEE}}
Poisson's Ratio 0 gggf gg}}
Thermal Coeffident : 0.0000e+00 650-C18(C)
iF 650-C 1B(B)
Weight Density 0 knjme F00-C1B(C)
700-C1B(E)
[T Use Mass Density: 0 knjmz/g 200-C2
250-C2
e ——

!

* Add DB for Class 1A, Class 1B, and Class 2
- “Class 2” Density : 22kN/m?3

- Change in tensile strength and elastic modulus

formulas according to class and aggregate type.

* DB Name
Aggregate type

300 -C1 (C): Calizo (B) : Basaltico

Class Type

Compression Strength




NMX 2023 & NTCS 2023 (New Mexican design code) 3758 A &f s8¢ 5176

midas Gen 2025 (v1.2)

2. Added the rebar size & material DB of NMX 2023 (Mexican design code)&AINMX 2023/ £ & $1#|DB (=2 P S sX 1R £E)

Tabla 2.4.2.1.2.b — Requisitos de tension para refuerzo NMX-B-457-CANACERO-2019

Ec
modulus of Diameter Requisitos Grado 42 Grado 56
elasticity Resistencia minima a la tensién, MPa (kg/cm?) 550 (5 600) 690 (7 030)
stress = F/LA2 density = F/L3 Esfuerzo de fluencia, minimo. MPa (kg/cm?) 412 (4 200) 550 (5 600)
2.00E+06 0.00792 0.79 0.49 0.004 Esfuerzo de fluencia, maximo, MPa (](g;"cmz) 540 (5 500) 675 (6 880)
2.00E+06 0.00788 0.953 0.71 0.006 Relaci6n minima entre la resistencia a la tension real y el 125 125
2.00E+06 0.00783 1.27 1.27 0.010 esfuerzo de fluencia real - '
2.00E+06 0.00784 1.588 1.98 0.016 Al“fg"_imiemo ala fractura en 200 mm, minimo, %
2.00E+06 0.00784 1.905 2.85 0.022 Destgnaci6n 3, 4, 5, 6 14 12
2.00E+06 0.00784 2.223 3.88 0.030 peenacion 7 8.0, 1o 1L 12 " >
2.00E+06 0.00784 2.54 5.07 0.040 = —
2.00E+06 0.00784 2.865 6.42 0.050
2.00E+06 0.00784 3.18 7.94 0.062
2.00E+06 0.00784 3.49 9.57 0.075 D -
2.00E+06 0.00784 3.81 11.4 0.089 i
2.00E+06 0.00783 445 15.52 0.121 B E”“';‘;:”;f:lt Common  Design Code | Load Code
2.00E+06 0.00784 5.08 20.26 0.159 - view ot e e N
2.00E+06 0.00783 5.72 25.65 0.201 et Toerances Brocodedss v EwocadeZid v oo
- _— SR .- Load National Annex: National Annex:
Rebar Information - Results Recommended N —— Rebar
- DesignfLoad Code Rebar Material Code
Reebar Code NMX-2013{MKS) -~ MNatice & Help g::g?g:;:,smd Material Code ASTM(RC) “
Dia Area Dia(Out) Weight =- O;g:,p::ifnats Eurocode}ll—S:UG e NMX%OB{MKS){[ e Material DB
cHk Mame (m) (m?) (m}) (kMim}) - Formats - Dim. & Others MNational Annex: asaite Grade &0 v
] #2 0.0079 0.0000 0.0079 D.0038 -~ Formats - Forces Recommended ~
] #3 0.0095 0.0001 0.0095 0.0055 --Formats - Loads
0 #4 0.0127 0.0001 0.0127 0.0087
)] #5 0.0159 0.0002 0.0159 0.0152
] #6 0.0191 0.0003 0.0191 00219 ® save Changes Upon OK Default All Set Default Cancel
] #7 0.0222 0.0004 0.0222 0.0298 P L
S| w | cosr | 00005 © ossr | Goss A Rebar Material DB as per NMX 2023
] #10 0.0318 0.0008 0.0318 0.0610
)] #11 0.0349 0.0010 0.0349 0.0736
0 #12 0.0381 0.0011 0.0381 0.0877
] #14 0.0445 0.0016 0.0445 01191
] #16 0.0508 0.0020 0.0508 0.1558
)] #18 0.0572 0.0026 0.0572 0.1969
o

o Rebar Size DB as per NMX 2023
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3. Added Design Code for NMX 2023 (Mexican design code)iZIINMX 202352 51 iR &f (52

« Design Code Setting for NTC-DCEC 2023

Concrete Design Code x
Design Code : NTC-DCEC{2023) ~
ACI318-11
ACI315-08
[ check Eear!'| Defl ACI3ia08
8 Apply Spedal Proaciz13-02
| = . |ACI313-99
~[Hseismic Design |- 122
ACI315-89
D Torsion Design |NSR-10
. . |CSA-A23.3-94
Tarsion Reduction BS3110.97
AII-WSDS9
Moment Redistribu ggT50010-10
- 1GB50010-02
Moment Calculatio 15455:2000
() Equivalent RelKDS 41 20 : 2022
KDS 41 30: 2018
KCIUSD12
D Use Subdivided FKCI-USDU?
KCI-USDo3
P-M Curve CalculalkCI-4UsD9g
KSCE-JSD95
(_JKeep P Consts M54
i ATK-WSD2K
[ Chedk the intera TWN-USD112
fs of Main bar in B¢ ] ¥WN-USD100
o TWHN-USD92
2/3%fy e
Lﬁ TCDCCC 2017
5P 63.13330.2018
o T

=g

« Irregularity Check for NTC-DCEC 2023

Select Calculation Methed

P SRR AT FREE)

midas Gen 2025 (v1.2)

w  €lrregularity Check Parameter (Added NTCS-2023)

Irregularity Check Parameter...
Tarsional [rregularity Check... Country Code : TTIEITEE »
Criteria for Regularity in Plan ; NTC2018
d Story E.Jrnct Metho NTC2D12
Tarsional Amplification Factor.., © Drift at the C|nTC2008
_|kBc2009
—| Stiffness Irregularity Check(Soft Story... O Max. Drift of |ysp 10
- NTCS52020
Weight Irregularity Check... O Max. Drift of prreren
i NSCP2015
Capacity Irregularity Check (Weak Stary)... Story Stiffness M 151393(2018)
© 1/ Story Drifl1516700{2023)
() Story Shear / Story Drift
Seismic Behavior Factor, Q
Oo=4 Og=3
Cancel
— T Awerage Value of Extreme Points Maximum Value
Load Case Story (:_I;i D?mm?g Story Drift | 1.15*Story | 1.3*Story 1.4*Story Story Drift Remark
(mm) Drift Drift Drift Node (mm}
0.0975
Ex 4F 12000.00 4000.00 0.1739 0.1999 0.2260 02434 14 0.1818 | Regular
Ex 3F 3000.00 4000.00 1.3334 1.5809 1.7984 1.9367 10 1.3897 |Regular
Ex 2F 4000.00 4000.00 0.3723 0.4282 0.4340 0.5212 2 0.3852 |Regular
Ex 1F 0.00 4000.00 6.0428 6.9492 7.8557 84599 1 6.0506 | Regular
A Torsional Irregular Check Table as per NTCS-2023
Upper Story Stiffness Average(Ki+1, Ki-1
Load Case Story Level Story Height | - Story Drif Sm?ﬂ?;:ar Story DD;SK T Remark 0.5K = EHK) Remark
mm mm mm Stiffness - - :
(mm} {mm} (mm) k) 1.3K (Upper) (Upper) 0.5K (Upper)| 0.4K (Upper) (Average) || (Average)
Ex 4F 12000.00 4000.00 0.1739 7.40 23005.77 T4866.98 4882072 28718.07 22574 45 |Irregular 15081.90 12065.52 | Regular
Ex 3F 2000.00 4000.00 1.3834 10.13 2891 .45 29507 .50 19554 .90 11502.89 9202 .31 |Irregular 343735 6749 .88 | Strongly Irreg
Ex 2F 4000.00 4000.00 0.3723 11.85 10743.61 3758.90 245774 144573 1156.58 (Irregular 88835 710.68 |Regular
Ex 1F 0.00 4000.00 5.0423 12.86 661.94 13966.69 5132.07 5371.80 4297 44 |Irregular - -
A Stiffness Irregular Check Table as per NTCS-2023
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4. Added Eccentricity as per NTCS 2023 fi& NTCS 2023 & Il{R /L E =

* The analysis eccentricity is additionally reflected in the accidental eccentricity.
* The accidental eccentricity ratio can be reflected to increase linearly.

Perform Analysis

* Get Analysis Ecc. (e,) from Story Eccentricity Table

¢ ---------——-——— === |
v I 4 [ startpage | [ miDAS/Gen [ Result-[Story Eccentricity]
1
. | Weight Center | Stiffness Center Ecc. Dist.
Calculate Accidental Ecc. (e,) by NTCS 2023 ! Story Lecel T v T xT v 1 <71
. , m | m [ m | m | m | m
0.05(7i-1) i
0.05+—————| b, F 1600 000 o000 o000 o000 o000 o000
(ﬂ - 1) [ 1200] o0o00] o000 o000 ooof o000 o000
3F 8.00 0.00 0.00 0.00 D.ml 0.00 0.00
2F 4.00 0.00 0.00 0.00 D.Dnl 0.00 0.00
1F 0.00 0.00 0.00 0.00 D.ml 0.00 0.00
I
v ,
I
Ecc_total= Max.[Scale factor ) x e+ e,] I To-—--------
3 1
\ 2.3 Efectos de torsion 1
1
v La excentricidad torsional, ey, caleulada en cada entrepiso, drlfhc tormarse como la distancia entre el centro de torsion del nivel
Input Ecc. Distance in table (Post- de) correspondiente v la linea de aceidn de la Duerza lateral que actin en €1, Para lines de disefo, ] momento torsicnante debe

tomurse, por lo menos, irual a la fuerze loteral gue aetia en u]:m'vel multiplicada por Lo excentricidad que para cada elementio

) o vertical sismo-resistents resulte mas desfavorable de las siguigntes:
B Consider Eccentricity below G.L

Story Cross (m) | Along (m) [Example] Scale factor = (1.5 -1) = ).5@*“- (2.3.1.8)
Rooff  0.3000 0.3000 [Example] Scale factor = (1.0-1) =0 c (2.31h)
5F 0.3000 0.3000 )

4F 0.3000 0.3000 donde a es la excentricidad accidental en la direccidn de andlisis, medida perpendicularmente a la accidn sismica,

3F 0.3000 0.3000 .. ) L . .. .

La excentricidad accidental, ew, en la diveceidn perpendicular & la de andlisis en el i-dsimo entrepiso debe calcularse como

2F 0.3000 0.3000 sigue:

1F 0.3000 0.3000

0.05(i- 1)
III.“S-I' W] ) (2.3.2)

v

1) e (analysis Ecc.) is automatically reflected during an analysis, so it is used only deonde by e la dimension del i-ésimo piso en la direccién perpendicular a la direecién de andlisis; v m, el nimero de pisos del
- sislema estrug lural, Cuando las fuerzas sismicas se aplican de manera concurrente en 2 direcciones orloponales, la excentricidad
aceidental no necesita ser considerada de manera sinultinea en ambas dirceciones, sino que debe ser aplicada en la direceion
que produce el mayor efecta.

when applying a factor exceeding 1.0.
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4. Added Eccentricity as per NTCS 2023 : Eccentricity in Response Spectrum i NTCS 20231E€ RO E =2 . REEZEPINRLOES

Ecc. of top = Ecc_input * x = 5% 10%

Accidental Eccentricity for Response Spe.. X | Fecentricity Calculation by Desigr| Code hd ||< >
() Automatic © User Defined 1 . )
Eccentridty: 5 9% of Pla Dim. hiethod(Code) @ MTC-2023 (fexico) v * Eccentricity Shape * Eccentricity by Ecc_i * Eccentricity by Ecc_a (Analysis Ecc.)
| Eccentricty Calcuiaton by usersmethod | Top ston] Cross (mm) | Alona (mm Lvel | Meight Center | stifness Center | Ecc. it
el o O oAl Eccentricity of Lnesr Incressing Tyvpe Floor = 600.0000 500.0000 Story (mm) X ¥ X ¥ X Y
B Consider Eccentricity below G.L = 540.{}000 54{}.{}0{}0 (mm} | (mm} | (mm} | (mm} § (mm} | (mm)
Stor;{ Cross (mm) | Along (mm) Ecc_input : & ot P " 5F . .
010747 | 2040747 ] 4F | 480.0000 480.0000 SF|  16000.00 |3000.00 |3000.00 (302184 [3012.38] 2194 1238
' ' Eccits] of top story 200 timasix) pFEre—rmm £ ar | 4200000 | 4200000 4F|  12000.00(3000.00(3000.00 300198298370 198| 16.30
SP] 4949747 | 494.9747 ~ 360.0000 360 3F 8000.00 |3000.00 |3000.00 |300560 299862 560 138
AP { 4949747 | 4949747 _ {i-1) b 2F . 0000 2F 4000.00 |3000.00 [2999.43 [2999.04 [2093.14] 096 629
; ::Z;:; :x::;:; Eccy = EcCinpur X [1 +x-1)x Ii?t—‘lfl] * 0y 4~ 300.0000 | 300.0000 1F 000 o000 ooo] ooo| ooof ooo] o000
1F | 4949747 | 4949747 wiere
[ = Number of Stary Level under Consideration -
n = Total Number af Stary
O3 Aceidenta Torsonal Moment mension of Hlar Stonf Cross (mm)] Along (mm) | Roof & Y-Dir. : 0.5%10.47 + 600 = 605.235
Cancel e GL Rooff 606.4978 6052345 <
4| EConsider Eccentricity by analysls (Ecc_a 5F | 5509701 | 546.1913
Ecc_input 4F | 4809876 | 488.1518 |  5F & Y-Dir.: 0.5%12.38 + 540 = 546.190
Ecc_total = Ecc_a +Ecc_ - 3F | 4227997 4206920
- - - —> 0,
>% 2F | 3604816 2631472
iF | 300.0000 300.0000
Ok Caneel
kL -

].59;" e, : Input “0

Ecc_total Equation

- Because 1.0e:(analvsis Ecc.) is automatically reflected during an analysis, consider just “0.5” (=1.5 - 1.0)

e - Eﬂ : Check off “Consider Eccentricity by~~"

- Because 1.Oe5(analvsis Ecc.) is automatically reflected during an analysis, Ecc_a (Analysis Ecc.) should not be considered
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4. Added Eccentricity as per NTCS 2023 : Eccentricity for Static Seismic ik NTCS 20231Z IR L EE : §

Story Data
Ground Level
0 mm
i 1 i Inh Inh Torsional Torsional
[ é . é . E P E P Amplification | Amplificatinn 1 - - l‘
: ) i ) i y i y Factor Fe ~
P || T || B || G || SR v Focentricity Calculation by Design Code b4 N >
» |Roof 300.00 300.00 0.00 0.00 1.00
5F 300.00 300.00 0.00 0.00 1.00
AF 300.00 300.00 0.00 0.00 1.00
3F 300.00 300.00 0.00 0.00 1.00 N ) m L.
oF 300,00 300,00 0.00 0.00 1.00 Method{Code) @ MTC-2023 (Mexlzo) W * Eccentricity Shape
1F 300.00 300.00 0.00 0.00 1.00
* Top
Eccentriciy of Lnesr Increasing Type Floor
| v | . i Fu
SIS A WA seismic | | Eccinput s 500 SR "
I I 4]
Auto Generate Story Data... Define Module. . Calculate Acddental Ecc. .. . ~ .
’ Eccl$) of top story C 200 timas(x) pFee— et g
~
Ecey = Ecgy X[1+{x—1]xu}xb
» nput (n—-1) f
wihare
[ = Number of Story Level under Consideration
n = Total Number af Story
b = Dimension af Plan
] GL
B Consider Eccentricity by analysis (Eco_al
Ecc_input
Ecc_total x Ecc_a +Ecc_i

—» 5%

Caneel

I.Se,+ e, @ t “0.5” in Ecc_total Equation.

- Because 1.0e5(analvsis Ecc.) is automatically reflected during an analysis, consider just “0.5” (=1.5 - 1.0)

L]

e = E‘a : Check off “Consider Eccentricity by~~"

Ecc. of top = Ecc_input * x = 5%

E Sg

10%

midas Gen 2025 (v1.2)

EMENRLOEZES

¢ Eccentricity by Ecc_i ¢ Eccentricity by Ecc_a (Analysis Ecc.)
Accidental Accidental Weight Center | Stiffness Center Ecc. Dist.
Eccentricity | Eccentricity Story 135 % v " v " v
X-Dir(mm) Y-Dir{mm) (mm) (mmy | (mm) | (mm) | (mm) § (mm) | (mm)
o e ] 'I—
54000 54000 5F 16000.00 | 3000.00 | 3000.00 | 3021.94 |3012.38) 2184| 1238
480.00 480.00 4F 12000.00 | 2000.00 | 3000.00 | 3001.38 | 2983.70 183| 1630
A20.00 42000 3F 2000.00 |3000.00 | 3000.00 | 3005.60 | 2558.62/ 5.60 1.38
360.00 360.00 2F 4000.00 | 3000.00 | 2599.43 | 2559.04 | 2993.14 0.96 6.29
300.00 300.00 I 1F 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Accidental | Accidental
Eccentricity | Eccentricity
X-Dirfmm) | _¥-Dir{mm) Roof & Y-Dir. : 0.5*10.47 + 600 = 605.23
606.50 605.23] <
B850.97 546.19] <
480.99 488 15 5F & Y-Dir. : 0.5*12.38 + 540 = 546.190
422 80 420.69
360.48 363.15
300.00 300.00

- Because 1.Oe5(analvsis Ecc.) is automatically reflected during an analysis, Ecc_a (Analysis Ecc.) should not be considered
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I

Steel Material

» SP16_2017 (t.B3):C235/C245 /C255 / C345K / C355 / C355-1; / C355-K / €355M / C390; / C390-1 / C440 / C550 / €590 / C69
* SP16_2017 (t.B4):C255b / C255b-1 / C345b / C3456-1 / C3556 / C3556-1 / C3906 / C4406
* SP16_2017 (t.B5):C245/C255 /C345 / C345K / €355 /C355-1/C390/C

RC material

* SP63-2018
- Heavyweight, Fine grained-gr A type, Fine grained-gr B type (27| : B + Number + Type)
- Lightweight D800, D1000, D1200, D1400, D1600, D1800, D2000 (¥ 7| : LB + Number)
- Cellular D500, D600, D700, D800, D900, D1000, D1100, D1200 (E 7| : CB + Number)

Steel Section DB

* |-Shape(GOST 8239 — 89, GOST 26020 — 83, STO ASCHM 20 — 93, GOST 19425-74, GOST P 57837-2017)
* Channel Bar (GOST 8240 - 97)

* Cold Formed Channel (GOST 8278 - 83)

* T-Shape (GOST 8239 -72,TU 14-2-24-72)

* Angle (GOST 8509 — 93, GOST 8510 -72)

* Box (GOST 30245 — 2003, GOST 8639 — 82, GOST P 54157 — 2010)

* Pipe (GOST 8732 — 78, GOST 10704-91, GOST 54929-2012)

* Solid Circle / Square (GOST 2590-2006, GOST 2591-2006)

* Z-Shape (TU 100-180)

Rebar Material / DB

* Material : SP 63-2018
- A240 / A400 / A500 / A600 / A800 / A1000 / B500 / BP500 / BP1200 / BP1300 / Bp1400 / BP1500 / Bp1600 /
K1400 / K1450 / K1500 / K1550 / K1650 / K1750 / K1850 / K1900
* Size : GOST
D HA/H5 /H6 /#7 /#H8 /HO [ #10 / #11 / #12 / #13 / #14 / #15 / #16 / #17 / #18 / #19 / #20 / #22 / #25 /
#28 / #32 / #36 / #40

Hastrty Data

Tz af Desgn

Thesd

7

Tyoe of Mstensl
ﬂl:wl'np-l:

=l
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Russian Standard (New) fZ & Br 3t 0 66

midas Gen 2025 (v1.2)

Steel Design

Design Code : SP 16.13330.2017
Added Design parameter features
- Type of stress state
- Cross Rib Length
- Local stress
- Pure bending zone
- Lateral buckling
Supported Table design result, Graphic result, Detail result

Design Code : 5P 16,13330.2017 ~

B Al Beams/Girders are Laterally Braced
Check Beam/Column Deflection

Apply Spedal Provisions for Seismic Design

Ok Close

RC Design

Design Code : SP 63.13330.2018

Supported Member Design type : Beam, Column, Truss, Wall, Meshed Slab, Meshed Wall

Supported Table design result, Graphic result, Detail result

Concrete Design Code X

Design Code : 5P 63.13330.2018 e

General Parameter
8 Consider Phi_n for longitudinal forces
B The system is statically determinable
B ke creep into account
B calculation for the second group of limit states
Seismic Design Parameter
B Cosider 5P 14.13330.2018
B Indude seismics in the calculation of crack resistance
Select Earthquake -Resistant Grade
O Intensity degree 7.0
(D Intensity degree 8.0
() Intensity degree 9.0

P-M Curve Calculation Method
O Keep P Constant
© Keep M/F Constant




Russian Standard (New) & Z Zr #2851 5 8¢ midas Gen 2025 (v1.2)

2
¢ Create Wind Pulsation ®
* Code :SP 20.113330.2016 (User Type) Lo
—> Input by user (Not auto-generation) load Casebame = | wind [ Pl Type of construction Towers, masts ~
Wind Load Code : SP 20,113330.2016(User” ~ | Import '€ Type of Terrain A ~
* Added "Pulsation Wlnd Load" Hlesaiat Logarithmic Decrement of Osdilations 0.3
- Itis available after an eigenvalue analysis. sty | £rew. |V Pressure | Coageq | T i e = ) 0.23
) X-Dir Y-Dir H = Dimension
Roof | 20000 0 0 2000 ¥-Dir ¥-Dir
5F 16000 0 0 4000 According to Plan 11 mm 11 mm
AF l il il <ED Along Wind Front 12 mm 10 mm
3F 8000 0 0 4000
2F 4000 0 0 4000 Modes & Direction Factor
& X-Dir ¥-Dir
Direction Factor 1 1
@ select Mode Shapes
>
Mode| Use | MASS Meode| Use | MASS
. 1) @ |99.22 1 @ [1419
Wind Load 5 _ 2| @ [2627 2| @ [7755
wind Eccentricity 3| @ [3604 3| @ |2974
X-Dir., (W) : OPosiﬁve ONegaﬁve ONone 4 a 1137 4 ° 2670
v-Dir. (wy):  OPosiive  ONegative @ None 5| @ |o760 5 @ |3.156
6| @ 4816 6| @ |1948
Wind Pulsati
‘_'” Hisaten 7| @ |o.000 7] @ [1.207
XDir. (Wx):  @Positive () Negative 3| @ |5519 s @ |5125
vOr. (uy):  ©Positve (O Negative i o] @ 9758 9| @ [1944
( Create Wind Pulsation 10| @ |9.082 10] @ [1034
Wind Load Direction Factor (Scale Factor)
¥Dir. 1 Y-Dir, 1 ZRot. O
All MNone Al Mone

Additional Wind Loads {(Unit:kM,mm})

Story | Add-X | Add-Y | Add-RZ Add Sum of Modal Mass 99,9324154414321 99.9693830531816
Percentage (%)

Create as Report Generate Cancel

Wind Load Profile... OK Cancel Apply ‘ >( ‘ V




Russian Standard (New) & Z Zr #2851 5 8¢ midas Gen 2025 (v1.2)

Add/Modify Seismic Load Specification X
Load Case Name : Ex w
Seismic Load Code : User Type ~ Impaort
Description :
. * User Type = Input by user (Not auto-generation) _ Seismic Force
Seismic Load stow | Weiant | Elev [ 5T voow
Roof | 31.0474| 20000 o 0
sF | 40.7729] 16000 0 0
4F | 39.1149] 12000 0 0
3aF | 39.1149] so000 0 0
2F 39.11489| 4000 ] 0
*
/Modify/Show Response Spectrum Functions Generate Design Spectrum *
| Function Name Spectral Data Type | Design Spectrum : 5P 14.13330.2018 v
5P 14.13330.2018 © Normalized Accel. O ag
Scaling | Design Spectral Response Acceleration
| Import File Design Spectrum © 5cale Factor 1 Soil Category 1 "
Period | Spectral Data () Maximum Value i} g KO Factor
(sec) (@
| K1 Factor _0. 12 w
1| 0.0000 0.0000
2| 0.0600 0.0000 3.879382-5 R
3] 0.1000 0.0000 Accel. in the Base Level 1.00
4| 01200 0.0000 3.37938=-3 2
RS Load * Code : SP 14.13330.20018 R T \ mmjsec
= = 5 2.87938e-5 [ consider NL deform. of soils
f 0.2400 0.0000 & \
Be— M,
7| 0.3000 0.0000 o 2.37938e-5 \ Max. Period : 6.00 (5ed)
8 0.3600 0.0000 jr} —
o] 04000 0.0000 5 1-87938-3
Lis]
10|  0.4200 0.0000 13793805 Cancel
T2 040000000 N s e e
12{ 05400 0.0000 3.793852-¢ T T T T T T T T T T
13 0.6000 0.0000 0.01 1.0% 2.01 3.01 4.01 I 6.01
14l 08600 0.0000 Period (sec)
Description  Soil=I, KO=1.00, K1=0,12, K¥=1,30, Acce=1,00
Ok Cancel Apply




BS 5950-2000 (New Steel Design Code) #f#F45 a5 A2 52 midas Gen 2025 (v1.2)

e

1. Added Steel Design as per BS 5950-2000 #1& BS 5950-2000 #ffl 4518 5% 5

* Design Code Setting for NTC-DCEC 2023 * Design Result
" Bs5950-2¢ Code Qg R=niiEEy 5 ] 21 MIDAS,Text Editor - [test_Stiffness irregular.acs] = ] e
BEITIEH STANDAED Ei&ftl.mﬂ' Code:BSEgﬁgzM(Iemher Unit: kN, mm gmarysomngouuhun i @ File Edit View Window Help _ 8 x
Carrigeadues . 1 d by sECT MEME = : = =
e Sorted by O Property Change... Update... Du@@ Q‘ x: E‘ = |Mﬁ| =i = |H|A%%ﬂ|abA|'r|@|<§%m
CH| MEWB] SECT| . | EECk toa |l g | | A ) My ) My | Mz ) Pw | Pw 00750 -. Incase of Fvz < 0.6+Pvz é Plastic or Compact J.
K| com | sHR Material | Fy Le mz| Pa [MomL| My [ mez | Pw | Pz g:‘lg; -oMoy = pwslyy = 312560,00 kN-mm, -
Struct 1 f B LI e s e o013 (). Check ratio of flexural camacity (iy/kes).
ruc ura .use (3 . oK 28 2 r HnlDMDDoltBMa 4 3000.00 1000 1.000 | 0.00000 | 175252 | 175252 | -0.0026 | 0.00000 | -B7.626 %:g‘; -, ,ngf = 5?22237667 = 0,35 < 1.000 -—= O0O.K.
0561 0184 55400 0.23500 3000.00 1.000 | 197682 | 111353 | 312550 | 62380.0 | 653.880 | 451.200 | 100196 Cy .
St Eelwﬂrk ln bu].ldlng — 30 2 H 400x200x8/13 6000.00 1.000 | 0.00000 | 385793 | 38579.3 | 0.00286 | 0.00000 | -65.720 100197
oK DE;S DHZE r SHSJDD |I]‘235I}D ! 6000.00 T.000 1.000 | 197682 | 150914 | 312550 | 62380.0 | 653.880 | 451.200 . g:: [[[*]]] CHEEK BEND|NB EﬁPﬁC|TV ABDUT M‘NDR AX‘S
Part 1: Code of practice for design — ™ [Coser [ oiee |7 | s [z W e aceine 0201
Y 2 2 H 400x200x811: - . B Inaz02 . Calculate bending strength in local-z direction (Mcz).
Rolled and welded sections Ok 3t [ oies | | I I e v @ v @ RivA oo @ Siw 00203 0 | B35950-2K Partl. 4.2.5 (Hez)
) 1 HEM200 00204 -, In case of Fyy < 0.6+Pwy é Flastic or Compact ).
K omer [ ome | | sse0 ozl Dresipgn Informiation : gﬁ - oMez = pwelzz = B29580,00 kh-nn.
P T s HEM200 Uesigr iode N K T oo { ). Check ratio of flexural capacity (Mz/Mcz).
0525 | 0.008 ss400 |02 B - o208 Mz 2.86e-03
ok B ' HEN200 g o 00208 - = e = 0,000 < 1.000 -—= O.K.
Steel Design Code W 0543 | 0.008 55400 [0z Mumherble £l 2l — 00210 Mcz E2980.00
ok |5 - HEN200 Pzl BE400 [hec 1) i . gﬁ:;
0530 | 0.008 ss400 |02 Fy =] PIEID Fa = W00 B
= 5 T 400,200nEi Y . i D - [[[*]]] CHECK LATERAL-TORSIOMAL BUCKLING.
Design Code : BS5950-2K w OK ot [ oise | | [ ssan | pp el AT = -
Buis (Gird AISC(14th)LRFD10 [ — (Fel i - HAM 2008515, { ). Calculate Lateral-Torsional Buckling resistance of the member (Mb).
o ::"BHS ;CETS AISC{14th)-A5D10 ViewResUtRa  parheriengh  cGHAL [ ng%g%l?l{ Pari]:\u 4.3.6, Appendix B ]
eck Beary/Cold - i =1
AISC(13th}4 RFDO5 ScedtAl || Uscleci Al | Relatdion - Lanbda L0 = 0.4 = sumfgp. 2Es/y) =3NS
Apply Spechl Pro| ATSC{13th)-ASD0S Graphic... Detal.. | Summary... || 2 Membsr Farces - ES = I]-I - ? f1+t12)/2 = 367,000 mm,
AISC-LRFD2K ) ) _ o Z Gama =1 - z .
Haial Frim i o LML (Lo 1 R -.u = [ (e Z*Gamma) / (hehs)"2 170,25 = 0.887
AISC-LRFDS3 o A Table Result Buedegbinens e U40LD tr L IDH -lx ob éssms* SETD 33.624
AISC-ASDES ] Mo o= COCH0 el o= 0000 - Mu =1/ [ 1+0.06+({Lanbda)"2 |” D 2 = 0.867
S Al Gl e Lnz Mome-k o -. Lambda _ = Lefrz = 132.159
I W - C.I0AN, #3 - NLTOW - LE?bda_LT = g*g uLanbdas30RT{Beta W) = 101,580
kel = C.O0CKO. o) = 0.2000 | o = 1 -, In case of Rolled,
AII-ASDOZ Shaar Fasoas Frv = QL0 (LCH: LA 00225 - EE T = MA{(% ELE*(EadeEdLTL%agbga _L0jA1000, 0.0 = Hf]lgé 2
For = fE 75 s e o023 - = pi"2.0+Es / Lamhda = . i
goel0 ol s CEEN L e 03221 ZUPhillT = [ py's (Fta LTel 03 1 /2.0 - 0°260 kil
15:300-2007 —— N ﬁigi -. pb = pE+py /[ phi_LT + {phi_LT"2-pE+py3"0.6 | = 0,113 kW/mm™2
* IF=RIN Fasrnumoiors
15:300-1984 e 0023 - M —Eb+ Sy - 15091379 Kium,
KDS 4130 : 2022 Lhectas Lengh o LIl Lz = €30 00 o235 Hy 38579.33
KDS 41 31: 2019 Elucdnm Lumglt Tz Er I, H=z [JRiN) gigg . VoLl = TE0913.78 = 0.653 < 1.000 ---= O.K.
KSSC-5D16 Fapsiv ! rihem Sonenl Fuctons ( Slenlemsoe Cums ar lhazas " '
K55C-5009 pv= LM wmz= 100 15T = |0 joo23s
KSSC-ASDO3 4 Checking Result o020 [1[+]1]  CHECK INTERACTION OF COMBINED CARACITY,
Pttt Flanaaman fe 00245 { 3. Calculate Tension nenber with nonent
\ R . . lno2a3 . Calculate Tension member with moments.
AIK-ASDS3 Ler L RARRRIRTIRTR] ' - | BSB9R0-2K Partl, 4.8.2 |
TWN-ASDIG Axial A rmae 00245 -. In case of Doubly symmetric member, Fvz < 0.6Pvz and 0.BWw.
TWNA5D56 FUFL = LNERE e DOOC S O Lo 00290 o o M M
TWHMN-ASDI0 Cancl-p Rasiratoe Ino248 Pt My Mez
E‘é"a“?fanfs%m; Mo = METG SIS 0S5O0, Lo (20299 = 035 < 1000 - DK, =
HeMz - OWEEC 0 =000 000 . oo
NSCP 2015(ASD) I _Tm,,_,,,m:. e | —'I__
5P 18, 2017 Frae = FudPs 4 sifor b bzdboe = 0312 < L0000 0 __I_%e?_d)r__ - L e 22 Rl “
v uainmnce ) A Detail Report
Fasf e RO S D e e e e e e DR
Faziz T e N
'[<] Graphic Report




NSCP 2015 (Add New Features) #71ZL745 midas Gen 2025 (v1.2)

1. Added Auto-Generation of Special and Vertical Seismic Load per NSCP 2015 $71& NSCP 2015 S EAHS HENESE

* Load Combination Setting for NTC-DCEC 2023 * Load Combination Table
'j'i-,tO'na:i: Generation :J;Lja_d C-:ﬂl:i-r.atio’s x . Factars for Seismic Design x No Name Active TYPE Descri pﬁ{)l'l
Option Spedial Seismic Loads > 1|sLCB42 Speﬂd Add 14{D)
Oadd  OReplace ‘ A vosctiondraor s o 2|sLCB43 |Special  |Add 1.2(D) + 16L
Code Selecton m 3|sLCB44 [[Special  |Add 1.2D + 1.0(2.5)Ex + 1.0(1.00) | (0.2)(0.8)D
Ostee Conmste  (ISRC ——— 4|sLCB45 |[Special  |Add 1.2D + 1.0(2.5)Ey + 1.0(1.0L) } (0.2)(0.8)D
Cold Formed Steel Footing e — 5|sLCB46 |Special  |Add 12D - 1.0(2.5)Ex + 1.0(1.0L) 4 (0.2)(0.8)D
Aurinum ' 6|sLCBA4T |Special  |Add 12D - 1.0(2.5)Ey + 1.0(1.0L) { (0.2)(0.8)D
Design Code:  NSCP 2015(LRFD) v S . 7|sLCB56 ||Special  |add 0.9D + 1.0{2.5)Ex |- (0.2){0.8)D
[Hlscale Up of Respanse Spectrum Load Cases Load Case Factor A 8]sLCBST Spec'ial Add 0.9D0 +1 D{ESIEY - {DEHGSJD
ScleUpFactor: 1 R = E‘g’n > Modify 9{sLCB58 ||Special  |Add 0.9D - 1.0{2.5)Ex |} (0.2){0.8)D
T - e 10]sLCB59 ||Special _|Add 09D - 102 5)Ey | (02)(08)D
oty 11]sLCB6B [Vertical _|Add 1.4(D) Vet () * Dead Load
Delete — 12|sLCB6Y |Vertical |Add 1.2(D) + 1.6L &
[y e s ores 13|sLCB70 |Vertical |Add 12D +1.0Ex + 1.0(1.0L)
Manipulation of Construction Stage Load Case Factor =R*Ca*], R = 0.5 ; . . = =
R 14|sLCBT1 |Vertical |Add 1.2D + 1.0Ey + 1.0(1.0L)
5 1 Construction Stage Load Case Cancel 15|sLCBT2 [Vertical Add 12D -1.0Ex + 10{1 DL]
ST Only cs only ST+CS 16|sLCB73 |Vertical |Add 1.2D - 1.0Ey + 1.0(1.0L)
[Tl consider Orthogonal Effect 17|sLCBE2 [Vertical Add 0.9D + 1.0Ex
Set Load Cases for Orthogonal Effect... 18|sLCBE3 |Vertical Add 0.9D0 + 1.0Ey
100 : 30 Rule 19|sLCB84 |Vertical |Add 0.9D - 1.0Ex
5R55(5quare-Root-of-5um-of-Squares) 0l=sLCB85 |Vertical Add 09D -1 DEY
Generate Adt.:lit'on-al L.oad Combinations MlsLCBY4 [[Vertical Add _{04][) - 1.0Ex
e — 22|sL.CBY5 |Vertical  |Add {0.4)D | 1.0Ey
8 for Vertical Seismic Forces -
— 23|sLCBY6 |(Vertical |Add <{0.4)D } 1.0Ex
Factors for Seismic Design...
24|sLCBYT ||Vertical  |Add {0.4)D } 1.0Ey

[T Consider Redundancy Factor r:

N Vertical Seismic Force > R * C | * Dead Load

[ Consider Live Load Reduction Factor f1:
Factor for Live load Reduction. ..

oK Cancel ‘




NSCP 2015 (Add New Features) #71Z )55 midas Gen 2025 (v1.2)

. Average Value of Extreme Points i Value
Level | Story Height
2. Ad d ed Irre gu I a r|ty C h eCk pe r NSCP 2015 Load Case| Story (:1:} "?'mm?g Story Drift 1.2*Story Drift s Story Drift Remark
.. A (mm) (mm) i (mm)
fix NSCP 2015 IEINAR Al EEE
[=] 0y AR — |—P
Ex 4F 12000.00 4000.00 0.1739 0.2086 14 0.1818 |Regular
. . Ex 3F 8000.00 4000.00 1.3834 1.6601 10 1.3897 | Regular
* Torsional Irregularity Check Ex oF 4000.00] 400000 0.3723 0.4468 2 0.3852 | Regular
Ex 1F 0.00 4000.00 6.0428 7.2514 1 6.0506 |Regular
¢ Calculation of Torsional Amplification Factory
i i . Average Displacement Maximum Displacement Tur.sinm.il
» Stiffness Irregularity Check (Soft Story) Load Case|  Story Level | Story Height | ™" "0 PP e — Ampiification v
(mmj) (mrm} Node Factor
(mim) (mm})
LA
. Weight Irregularity Check To obtain right results, the torzional amplification factors in *Story/Seizmic Tab' dialogue box must be all =et to "1,
b e Reof [ 000000 000  8oaw =] ol ot
. . Ex SF 16000.00 4000.00 7.9724 18 8.0073 0.701
* Capacity Irregularity Check (Weak Story) = = oI BREE0 = T T s
Ex 3F 8000.00 4000.00 6.4151 10 6.4358 0.699
Ex 2F 4000.00 4000.00 6.0428 2 6.0506 0.696
Ex 1F 0.00 4000.00 0.0000 0 0.0000 0.000 | No Diaphragm
Story Drift... Select Calculation Method *®
Story Drift (Time History Ana
Country Code : NSCP2015 ~| | Stol Upper Story Stiffness
. . . ry Shear PP Yy Story -
Story Displacement... Level Story Height | Story Drift F Story Stifh Story Drift Angle
Story Drift Metho ﬁ%ﬁ Load Case(  Story (mm) (mm} (mm) (m}e stiffness | g7Ku1 0.8Ku123 e Ratio Remark
Story Shear (Response Spectrum Analysis)... © Drift at the c|nTC003 D
Story Shear (Time History Analysis () Max. Drift of KBC2003 Ex 4F 12000.00)  4000.00 0.1739 740 2300577 4020530 0.00 0572 2.497 [Irregular
' N5R-10 Ex 3F 2000.00]  4000.00 13834 1043  289146| 1610404 0.00 01280 7.956 |Irreg
story Mode Shape... —  ()Max. Driftof NTC52020 Ex 2F 400000  4000.00 03723 1185 1074361 2024.02 2723223 0483 0.268 |Regular
- Ex 1F 0.00 4000.00 6.0428 12.86 661.94 7520.53 9770.89 0.068 16.230 [Irregular
Story Eccentricity... .
Story Stiffness
Story Shear Force Ratio... © 1/ Story Drifl1516700(2023)
i i Adjacent Story Weight
Overturning Moment () story Shear / Story Drift Load Case|  Story Level [ Story Height |  Story Weight [— SM(Uﬁcen} DT 5;('5 | Story Weight | Story Drit Ange
i . pper . ower, . .
Story Axial Force Sum... (mm} (mm}) (kM) (kN) (i) Ratio Ratio
o Cancl
Stability Coefficient...
L) Ex SF 16000.00 4000.00 40.773 46,571 58672 0.875 0.000|  Regular
rregularity Check Parameter... Ex 4F 12000.00 4000.00 39.115 61.159 58672 0.667 2497 Regular
Ex 3F 8000.00 4000.00 39.115 58,672 58672 0.667 7.956|  Regular
Torsional Irregularity Check... Ex 2F 4000.00 4000.00 39.115 58672 0.000 0.667 0.269 Regular
Ex 1F 0.00 4000.00 9.404 58672 0.000 0.160 16.230]  Regular
Torsional Amplification Factor...
stiffness Irregularity Check(Soft Stary)... ; irsreny ey UppersloeyStean
g t]" [ I'}‘] Story Level Story Height | Angle1 | Story Shear Strength1 Strength Story Shea!' Remarkl Angle2 | Story Shear Strength2 Strength? Story Sh ea!' Remark?
X ) {rmm} {mm} ([deg]} (kN) N Strength Ratio1 ([deg]} (kN) T Strength Ratio2|
Weight Irregularity Check.., (kN (kN)
. . Angle = 0 [Deg]
Capacity Irregularity Check (Weak Story)... Input angle and press the "Apply” button
» 0.00 Apply
» to change the angle.
»
4F 12000.00 4000.00) 0.00 2440.7805 2440.7805 1.0000]  Regular 90.00 4840.9998 5416.9485 0.8937| Regular
3F 8000.00 4000.00) 0.00 1861.2000 2440.7805 0.7625|  Regular 90.00 5416.9485 48409998 11180  Regular
2F 4000.00 4000.00] 0.00 2440.7805 1861.2000 13114]  Regular 90.00 4840.9998 5416.9485 0.8937| Regular
1F 0.00 4000.00] 0.00 1861.2000 2440.7805 0.7625| Regular 90.00 5416.9485 4840.9998 11190 Regular




Seismic & Wind Design as per IS Code (Improvement) % 4% /S#5 45 2¢ 2 0 E R Ja 115851

midas Gen 2025 (v1.2)

Added Seismic Provisions for Steel Design as per IS : 18168 — 2023
#R7515:18168-2023 J 5547 1l =ik 515 /E

1. Improvement in Additional Seismic Load Combination as per IS : 18168 - 2023

Load Combinations

| General Steel Design | Concrete Design | SRC Desngn] Cold Formed Steel Desn;nl Footing Design |
Load Combination List

No | Name Active Descrip ™
91|sLCB9 |Special 1.5D - 1.5(1.5)RX
! 92|sLCB9 Special 1.50 - 1.5(1.0)RY

93|sLCBY |Special
94|sLCBY |Special
95|sLCBY |Special
! 96/sLCBY |Special
I 97|sLCBY |Special
98|sLCB9 |Special
99|sLCBY |Special
100[sLCB1_Special
» | 101|sLCB1 |Special
102|sLCB1 | Special
103|sLCB1 |Special
104|sLCB1 Special
105|sLCB1 |Serviceability
106|sLCB1 | Serviceability
107|sLCB1 | Serviceability
108|sLCB1 |Serviceability
109|sLCB1 Serviceability
110|SLCB1 | Serviceability SERV -1.0D + 1.0WX

111IsLCB1 | Serviceability SERV :1.0D + 1.0WY ~
< FE >

1.2D + 1.2(L) + 0.6(1.5)RX
1.2D + 1.2(L) + 0.6(1.0)RY
1.2D + 1.2(L) - 0.6(1.5)RX
1.2D + 1.2(L) - 0.6(1.0)RY
0.9D + 1.5(1.5)RX

0.9D + 1.5(1.0)RY

0.9D - 1.5(1.5)RX

0.90 - 1.5(1.0)RY
ASC:1.2D + 0.25(L+LR) + 0
ASC:1.2D + 0.25(L+LR) + 0
ASC:0.9D + 2.5EXN
ASC:0.9D - 2.5EXN

SERV 1.0D + 1.0(L)

SERV :1.0D + 0.8(L) + 0.8V
SERV :1.0D + 0.8(L) + 0.8V
SERV :1.0D + 0.8(L) - 0.8\
SERV :1.0D + 0.8(L) - 0.8V

§§§EE§§§EEH§EE§§§EE§§.

Copy Import... Auto Generation... Spread Sheet F¢

File Mame: D:\Gen tutorial\App1l_RC_Building.lcp Browse

e || /iss00-2007 <] [1sase200(
EX || 5 steel Design ~ ‘ & R De
ey | £ Meshe
E! Definition of Frame

E! Live Load Reduction Factor

Load Contribution for Nonlinear Load Case

Member Assignment

Reverse Member Local Direction

Unbraced Length (LLb)

0o no Ny < Th. B 0
e e s Z 3 Be fa B e

Effective Length Factor (K)
’b! Limiting Slenderness Ratio

E! Equivalent Moment Correction Factor(Cm)

i
B3
|-k
e8 Modify Live Load Reduction Factor
‘:! Scale up Factor for Earthquake

»
(&4

%] Modify Member Type

E Seismic Load Combination Type

1. Additional Seismic load Combination as per clause 5.5 of IS : 18168 - 2023

Additional seismic load combination will be generated under “Special” type load
combination

To Design the member with the additional seismic load combination, option for s
eismic load combination type is added. The member assigned as “for Special Seis
mic Loads” will be designed using special type load combinations.

Seismic Load Combination Type [P0
Option
(@) Add/Replace (O Delete
Assign Member

I (@) for Special Seismic Loads I

() for Vertical Seismic Forces

Apply Close

General Design Tables »




Seismic & Wind Design as per IS Code (Improvement) #c 5% [SHT 5 210 2= K & 7738 51 midas Gen 2025 (v1.2)

Added Seismic Provisions for Steel Design as per IS : 18168 — 2023
FR7515:18168-2023 H 5545 1 1T = 2R 51 H2

2. Seismic Column Design for SMRF as per IS : 18168 - 2023

Steel Design Code X L. .
Limiting (b/t) and (d/t) ratio check

Design Code : 15:800-2007 v 1. Added “Ordinary Moment frame” under Seis
[] All Beams/Girders are Laterally Braced { ).Check flange width to thickness ratic for seimsic provision mic load Resisting system

Check Beam/Column Deflection [ I5:18168-2023 7.1, Table 2 ] For design of members which are not part of lat
£7] Apply Special Provisions for Seismic Design _ E It - ;ﬁ? tastrzy ) - i ;g eral load resisting system must be assigned as “
Seismic Load Resisting System -. BTR < 5.0%/SQRT (Ry) ---3> O.K. Ordinary Moment Frames”

A lSpeclal SO Reowny s v]' { ).Check wekb depth to thickness ratioc for seimsic provision D

Ordinary Moment Frames
— Consider stro [ I5:18163-2023 7.1, Table 2 ] L. .. .
M i Pace _. ra Pu/ (Py/¥mo) - g.a1 2. Seismic provisions for Column design under
- = SQRT{ 250/fy ) = 1.10 SMRF are added
Close -. d/T HTR = 38.20 .
-. HTR < Max[24.9%%e%(2.65-Ca) /SORT (Ry),44.4% /SQRT(Ry)] ---> O.K. As per Clause 12.1.4.2 and Section 7 ofl$:18168
-2023 following checks are added under specials
seismic provision.

Slenderness ratio check a) Limiting Flange width to thickness rati

0, web depth to thickness ratio checks
as per Table 2, 15:18168-2023.

{ ). Check slenderness ratic for Seismic Prowvision
[ I5:13163:2003 7.2]
-. kl/r = 141.8< 75 ——-> N.G.

A

b) Slenderness check as per Clause 7.2, |
5:18168-2023.




Seismic & Wind Design as per IS Code (Improvement) 452 /S5 25 20 Z 1 = X2 JE] /75851 midas Gen 2025 (v1.2)

Added Seismic Provisions for Steel Design as per IS : 18168 — 2023

#R 5 15:18168-2023 H #4515 1T iR 51 E

2. Seismic Column Design for SMRF as per IS : 18168 - 2023

Axial strength check

{ }. Check ratic of axial strength for Seismic provision.
[ I5:18165-2023 7.4 ]
-. Axial demand for sesimic provisicon

2. Seismic provisions for Column design under SMRF are added

As per Clause 12.1.4.2 and Section 7 of IS : 18168-2023 following check
are added under specials seismic provision.

-. Fses = max {F , Fcon} <
-. Fcon = sum{l.2*Ry*Vdz) = 1947.590 kN.
-. Faes = 5072.39 kN.
Faes 5072.39
- == =T mmmmmmm— e = §.741 > 1.000 ---> HNot Acceptable !
Bd 580.32

Shear Strength check

{ ). Check ratic of shear strength for siesmic provision
[ I5:18168-2023 7.4 ]
-. Shear demand for seismic provision
-. Wyses = Max|[ Vy, Vycon]
-. Plastic hinge strength

. Mp = sum(l.l*By*Fy*Zp) = 581.39 kKH-m. —
. Vycon = (Mp/h) = 145.35 kN.
. ¥yses = 145,35 kN.
Vyses 145,35
- == = mmm— = 0.299 < 1.000 ---> O.K.

Moment strength check

(.

c) Strength check as per Clause 7.4, 15:18168-2023 ~— |

Check ratio of flexural strength for seismic provision.
[ I5:18165-2023 7.4 ]
-. Flexure demand for seismic provision

-. Myses = Max{ My, Mycon ]
-. Mycon = Max(1.2*Ry*Md) = 310,83 kN-m. — |
-. Myses = 310,83 kN-m.
Myses 310.83
- - = mmmmmmmm e = 1.83% > 1.000 ---» HNot Acceptable !
Mdy 165.15




Seismic & Wind Design as per IS Code (Improvement) 747 IS#E 85 Z 5 E R a1 58 5T midas Gen 2025 (v1.2)

Added Seismic Provisions for Steel Design as per IS : 18168 — 2023

#R 5 15:18168-2023 H #4515 1T iR 51 E

3. Seismic column design for SCBF as per IS : 18168 - 2023

Limiting (b/t) and (d/t) ratio check

{ ).Check flange width to thickness ratio for seimsic provision
I5:128165-2023 7.1, Takle 2 ]

[

-. e = SORT{ 250/fy ) = 1.1
-. b/t = BTR = 4.38
-. BIR < 9.0%s/SQRT(Ry) --—-> O.K.

{ ).Check web depth to thickness ratio for seimsic provision
[ I5:181658-2023 7.1, Takls 2 ]

-. Ca = Pu/ (Py/Tmo) = 9,61

-. & = SQRT{ 250/fy ) = 1.10

-. d/t = HTR = 38.20

-. HIR < Max[24.9%e¥({2.68-Ca) /SQRT (Ry),44.4% /SCRT(Ry)] --->» 0O.K.

Slenderness ratio check

{ ). Check slenderness ratico for Seismic Provision

1. Seismic provisions for column design under SCBF are added

As per Clause 12.2.4 and Section 6 of IS : 18168-2023 following checks are added under spe
cials seismic provision.

a) Limiting Flange width to thickness ratio, web depth to thicknes
s ratio checks as per Table 2, IS :18168-2023.

b) Slenderness check as per Clause 7.2, 1S:18168-2023.

[ I5:181e8:2003 7.2] <
-. kKl/r = 141.8< 75 ——-> N.G.




Seismic & Wind Design as per IS Code (Improvement) #c48/SAE 88 2 2 1 E 1 & 1732 51 midas Gen 2025 v1.2)

Orthogonal load combination as per IS : 1893 (Part 1) — 2016
FREEIS : 1893 (Part 1) — 2016 9 IF X et 40 2% E
1. 100 : 30 : 30 rule in orthogonal effects

* Results > Load combination > Design code > Consider orthogonal effects

100 : 30 : 30 Rule

Automatic Generation of Load Combinations b4 |

Option
® Add O Replace

Code Selection
(@) Steel Conerete SRC
Cold Formed Stee Footing
Aluminum Set Load Cases for Orthogonal Effect *

Design Code : 15:800-2007 i Orthogonal Loads Group

1. 100: 30 : 30 rule in orthogonal effects
According to Clause 6.3.4.1, IS : 1893 Part-1-2016,

B Scale Up of se Spectrum Load Cases Define Orthogonal Load Cases

Scale Up Factor : 1 RX w Load Case 1 : o
Factor  Load Case Add | LoadCase2: ~ When responses from the three earthquake components are to be considered i.e. X,Y,
i:gﬁ :’: Modify wod Case3:  |Nomm » and Z. Where X and Y are orthogonal plan direction and Z is vertical direction. Thus, th
Delete ; . e structure should be designed for the following sets of combinations of earthquake lo
| [ Auto Grouping Generation... ad effects

Manipulation of Construction Stage Load Case

Group No LC1 LC2 LC3

+EQ, + 0.3EQ, +0.3EQ,

ST Only €5 Only ST+CS

[] consider orthogonal Effect

Set Load Cases for Orthogonal Effect... +EQy, + 0.3EQ, +0.3EQ,

(@) 100 : 30 : 30 Rule

SRSS(Square-Root-of-Sum-of-Squares

Add Modify Delete

Generate Additional Load Combinations iEQZ i 03EQX i O 3EQy

[Jfor Special Seismic Load i |I| Cancel

for Vertical Seismic Forces

Factors for Seismic Design...

oK Cancel
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Seismic & Wind Design as per IS Code (Improvement) 4 42 /S#E 88X ZH ZE R E 71585

Improvement in Dynamic wind load application as per IS : 875 (Part 3) — 2015

7% 1S : 875 (Part 3) — 2015 FYEJRE T BL /B T DI FE X &

1. Gust factor method

>

Now gust factor can be applied for Both X & Y directions

* Load > Static Load > Lateral > Wind Loads.> IS : 875 (Part-3)

Parameters for Gust Effect...

2015 > Gust factor method

d/Modify Wind Load Sp x |
Load Case Name : wx M L
A <] I Gust Factor Method -
Description | 1
B Wind Load Parameters o o _ o o
Basic Wind Speed(Vb) : 3 m/sec Wind Load Profile x|
Terrain Cateqgory : 1 - !
Building Class : A o Component Select Profile
— (@) -Dir (@) Story Force
(y-pir () story Shear
0.9
()% & ¥ Dir () Overturning Moment
1
SRSS
Risk Coefficient O
(@) Automatic Calculation (O user Defined
s of suia ey Elev. Pressure L‘”g'd Loa:.d
[« Structure : Ge B ~ | Mame
oo e oo e  [Roof 3865 535 86365 | 1575 2025
Risk Coefficient(k1) : 1 - [i2F 355 52667142 | 315 2025
N EE 32.35 516.71547 | 3.15 20.25
L e  [oF 292 505 84887 |3.15 2025
Topographic Factor(k3) = 1 SF 26.05 493 87666 | 3.15 2025
R — s " Ea 239 4805319 | 315 2025
[7F 19.75 4654346 | 3.15 20.25
[[Jinclude Cyclonic Region Effects 6F 16.6 44B.01606 | 3.15 20.25
Importance of Structure : Other Structures SF 1346 427.36581 | 3.15 2025
<
Importance Factor(kd) : 1
Lood Bvoluation Lising Force Coslfic File Name: | Di\Gen tutorial\App1_RC_Building wpf s P P
! | Make Wind Load Calc. Sheet | Browse Find Foree

Close

(2 MIDAS Text Editor - [App1_RC_Building.wpf]
[ File Edit View Window Help

midas Gen 2025 (v1.2)

CHSRE B2 SAaf 0 - H 4L A A TBE0DER[?7)

WIND LOADS BASED ON IS875(2015) (Gust Factor Method) [UNIT: &N, =]

Basic Wind Speed (Vb) [m/3ec] i Vb = 33.00
Terrain Category i1

Risk Coefficient (k1)

Topographic Factor (k3)

Importance Factor (ikd)

Turbulence intensity for current terrain(Ih)
Roughness factor (r = 2

Peak factor for velocity fluctuation (gv)
Length scale for effective turbulence {Lh)
Size reduction facter (S}

Effective reduced frequency (W)

Spectzum of tuzbulence (E)

Peak factor for rescnant response (gR)

Peak factor in cross wind direction (gf)
Peak base overturning moment across wind (Mc)
Damping Coefficient

Tire Peried(Along Wind)

Time Peried(Across Wind)

Mode shape power exponent (k)

Across wind force spectrum coeff. (Cfs)

WInd Torce of TRt SPSCIZIC STOIT LS CAICULSted 29 ThT SUR °F The TOrces
of the Zollewing twe Parts.

1. Part I : Lower half part of the specific story

2. Part IT : Upper half part of the just below Story of the Specific story

The reference height for the calculation of the wind pressure related factors are,
therefore, considered separately for the above mentioned two parts as follows.

Reference helqht for the wind pressure related factors(except topographic related factors)
1. Part I : top level of the specific story
2. Part II : tDp level of the just below story of the specific story

Reference height for the topographic related factors @
1. Part I : bovtom level of the specific story
2. Part II : bottom level of the just below 3tory of the specific story

wind Load Direction Factor (Scale Factor)
Additional Wind Loads (Unit:kN,m)

Story | Add-X | Add-Y | Add-R A Add

*-Dir. |1

oK Cancel

STORY TERRAIN  RVERAGE BACKGROUND  2nd ORDER HEIGHT DESIGN DESIEN FORCE cusT FORCE FORCE

NRME FACTOR WIDTH FACTOR TURB.INT EACTOR  VELOCITY  PRESSURE COEFE. EACTOR RLONG W ALONG W

k2 ben Bs phiorg Hs vizd przd cez Gz P Y

Reof 0.508 20.250 0.172 2,000 25,885 535.364 0,554 2,070 33,768 193.466

128 0,892 20.250 0.172 1.844 28,627 526,671 0,554 2,052 €5.738 344.037

11F 0.889 20.250 0.172 1.701 29.34¢ 516.715 0.954 2,034 €3.991 313.510

108 0.880 20.250 0.172 1.571 29.03¢ 0,954 2,017 €2.129 282,982

EH 0.869 20.250 0.172 1.45¢ 29.690 0.954 2.002 €0.182 252.455

F 0.853 20.250 0.171 1.351 29.300 0.954 987 58.123 221.928

75 0.844 20.250 0.170 1.261 0.954 1.973 55.908 191.401

ex 0.828 20.250 0.170 1.184 0.954 1.961 53.478 160.874

sE 0.209 20.250 0.1¢8 1121 0.954 1.950 50.726 130.346

aF 0.784 20.250 0.1¢8 1.071 0.954 1.940 47.486 99.819

EH 0.75L 20.250 0.1¢8 1.034 0.954 1.932 43.317 €9.292

25 0.657 20.250 0.167 1.011 0.854 1.826 42,288 43.295

1F 0.634 20.250 0.1¢¢ 1.000 20.817 262.524 0,554 L.e20 18,481 £.153
foocet
foooez
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ETC

““
RC Shear wall Design . g/lol?gr bug fix for Shear wall design as per IS : 456 — 2000 & IS : 13920 - Only for India
Strong Column Weak + Fixed the bug for Strong column weak beam check as per IS : 13920 -2016 Only for India

beam




midas Gen 2025 (v1.2)

Section Dzt x

papker | vake | 520 | Comianed | Taperd | Coronete |

BE N © E i Ferred Charmel
HMames 0 TAhSRNLE () Lo obﬁ PT g
* Supported the combined cold-formed section.
e Combined No. : 1~4 Fmiitm [ '”‘f“"”
* Combined Type (IS, IW, ES, EW) peE
Cold Formed Section -1 : Web-to-web shape (I-shape) ok Famred Section Dptor
- E : Flange-to-Flange shape (Box-shape) orergfsectan 0
- S : Bolt(Screw) connection e =
- W : Welded connection i im —
= L mn
4 mn

Lateral Load * Fixed the bug for static seismic load & response spectrum
as per DTP (Thailand) * Fixed the bug for static wind load
Interface * Add “Master Design” Only for Italy
IDEA statica Connection * The member forces by each load combination can be exported to IDEA statica connection.

e Thailand : TIS(SI), TIS(MKS)

*  Mexico : NMX-2013 (SI), NMX-2013 (MKS)
Addition of Rebar DB * Russia: GOST-SP, GOST-SNiP, SP 63-2018
e Austria / New Zealand : AS / NZS

* South Africa : TMH7
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RC Column Design : Pipe Shape Design+ 2025 (v1.2)

1. Added RC pipe column design as per ACl #&IBACITZ 1[5 & 5555 2 4E 1 125851

« Supported Design Code : ACI 318(M) -11, ACI 318(M) -14, ACI 318(M) -19, KDS 41 20 : 2022, KDS 41 20 : 2018, NSR-10

* Supported Features : Column Design, Patch Column Design, Drawing, Quantity

SamFage Member  Rlwherlit | Erwdta | Guanhy - = [ —
#akd Hare: Heribear JF— L Pk, Tam Oeport.. | Deben. | Dstsl Rasesk neduze Input Cais
[r— - e hon DI 1)
. ok - e [P 1 Calou bt Simeany
Tam - Appky this Member 1= v Rt i1 ChechMagaled Vormal
L [r— . Crinrm Raan
Tas - | p=
Sabd o Mz et | s | b | Viewsar Ay Fealan Fasrr (T 55 19 1450 1T
¥ et &8 ot Viaturial I Vorsar MageFealas Faser | 0e ¥ | 1321 14LC ITiE
N Comrcls L™
RE || st | 50 | Ao | Resfoe | . B s 21 Gheck Ceakn Farersder
- I——— S— I—m " |— Cabigay s firie T s
fa . HAstarRala i M. aros | 1M 8= P ! B
L"‘ Caelyr Cose 1 AT M- 15 Inh Wednhe Sonemehe Nagarn bl | Mea W INE L J Bl
Eu Lve Loced : BED0 23 {1} CasckMlarasi Caancsy | Harrsl axie |
B v e R P ) van | G Ario o [ 2600 }
= r::'-' o - — Vionmail Coporaly | Die. 3 3 W i 1 [T T i ol
g Droming ~ Vioresr. Capaaty s Dr. v 1 0H-m ] 4E.4 Bl ES 2477 i, i gl
B Repor Sobon Shape:
FTl thefee e - Fina . o Laaneey | H 141 T 17T F, i #R,
=g Vomar: Capmcty [ B4 wa | we 14Tt W, oA
) s sk . ol Al Shemr Sargh e X1
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Thicknese w20 — -
E = am ns&:t:' _APH Dures VA e Veoorur Saeer Shaagh i kM ) 1455 | 4L 01754 WV WV e
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[ * s --:.-.I Langhly) 1 T WATEAR SzacEp s for SaErkrcaTant [T aIC T ) 2
| i Stz Wl [ Comdunal] L= A Lura A tan | | Ha o [ o Shcw Copuay | S 5 | Y] 0 T
25 P Ky a0 Cuter : AELERE el mn | ™ 5| Samar Slaagh O
Eaf Foeing ot me [-] [-] o= ™ | [ Ty Triere ) e A Drawing : Member List
'.’I Bumevert az L | Vizareat Shcer Sozagh | H ) T4 [T [T T
50 Buinsa Mas K. Haxyear Rk Mo = ZIER 5 = p 1 [
Saear Smagh (H ) % 3166 Vo 8
é :‘: HOOR AR fNzackn mee frr SeirbrcaTant (mT Ha THE P P
Hh L:\nh Ened i | & 20000 kald [ L s Irpus Shanr Chpmcty | S5 1.BEC 3ATT
B petz = -
o Ciiaa T EIE
il Aochr ok 2 Chack Megriy Start Page | Member Member List Drawing -~ Quantity
[ oy okl : T Cmmadatas . . :
Sk Teb ‘“'_'_O_L:";:H" s 0 52% Eokce S—— - Section Quantity per Unit Length
= Ll eercn e G T—— Main Hoop Hoop Surm
= B ttken 19 Tk T4 CresFa REpor 1.0 foialF ) R Name Size Concrete | Form | Main
[ s e Lo dain] (mm) Layer 1| Layer 2| Layer 3| [EMD. | MIBDLE | " (m3) | (m2)| (k) | END | MIDDLE | END | MIDDLE
. Pormen Hagsif (mm} | (mm]) (kM) (M) | Ok (RN
et Hare ]
1C01(1) |[De00{T=150) | 8D19 - - D4@200 | D4@200 0.212| 2.827| 0.177| 0.013 0,013 0,190 0,190
co1 D500 10019 - - D4@100 | D4@100 0.196| 1.571| 0.221| 0.014| 0.014| 0.234| 0.234

A Quantity




Retained Wall Design

Design+ 2025 (v1.2)

=/1 =

1. Improved retained wall design as follows Z¥Z /5 L i55% 5

+ Application of load (Active Soil Pressure) by Front Fill ZEiGaIlNE T E NS EER

*+ Reinforcement of Detail Report. : Explain the design process and formulas in more detail ¥4

REIMHEE - RARFHREALGFES

A=har Arrangement

|5ten|{at Bottam }

(3) Calculate soil pressure of surcharge
* Poy =Ko Ws Hy =24.00kN/m

zereral
“ember Mame Rivdl
Appiy thia Member to D & Report
materal | Secten ol
Eawk Fill
180 ncinexd Back Fil
Sope = 1 0
Height 10 m
Fricton Angle A0 deg
Dersity 1a.00 kdjm*
Surchange [ Flat) Ao kifm?
Surcharge [ Siope ) Q.00 Ejim?
Foursation Ground
Fricton Angls X.0 deg,
Cobesion oo kPa
Bearing Capa- 100,00 Fa
B Autn Calnuabe Friction Factor
icbon Factor 0.50
Front Fil
.Cnrmh' FrantFl
"Wt 200 m
Friction Anglz .00 deg.
Dermity iatac kdjim?
Surchargs Load A.00 Hiim?
[ CheckiFs) || meport ...

|Eack 15t pas | @] 0000
20, TET- = Biack. 2l & 0.0
/ g Front D5 | @| 20000
T [ Harz. CZz | @] 200.00
Moment | kH.mjm ) 2165 [ MG(4.632)
|shear [19fm) 933 | NG[2.7E)
Min. Bar Area (mm2 ) 2534 1200
Min. Bar Space [ mm ] 200 A50
Soil { 3120, 4844 ) i)
| Ewack st 025 | @ 20000
- | 2rd -] 0.0
o Front Czs | @] 200000
Horz. D22 | @] 20000
Moment | k.mm ) T4 | R0 44T)
|Sheear { ki ) 123 | O, 508)
2oz et Min. Bar Area {mm? ) 2534 00
Spit] 513:14&” _ﬁl_ e —— 200 a5
|Heel
ﬁ a Top | Bot 1st D25 | @ 200.00 )
J 1000 -E-B—Jl 3000 l 225 oz 8| w0 ¥ e = PN Grse B } = DD3HTS
1 T T Moment | ENLmy/m ) 551 s, 588) * Qe = MAx| gn
|Ehear { kdjm ) 250 | 0,402 |
Min_ Bar Ares [ mm3 ) 534 20
Selact itmm to cisplay © Self Weight Min. Bar Space {mm ] 200 =
Ssahilty Caloiation Result Toe J
Theck Theme Valse Citeria | Remark Tep | Bot 1st D25 | @) 200000 -
Orertuming 2363 2.000 owi0.384) Eot. 2nd (] 0,00 —
Shding 2.0 1,530 OKI0. 510) Dt DZ2 [ 200,00
Eearing FEE W0 | nGi2.808) Moment { Hi.mjm ] 16| OWID. 125)
!Q'H{H'J.I'm] 220 | 0K, 333)
apply(F3)

-

L
L

L

1= 5% 42 onsruer

[ _HTU o= 30D

p s )7 B0 =g = THLIOKRIM® — WG




Combined Footing Module (IS code)

Design+ 2025 (v1.2)

1. Added Combined footing Module for IS : 456 — 2000 &4 B4 (FE A )

o Added combined footing module for IS : 456-2000

Design / Check

Start Page  Member Member List Drawing | Quantity v X
Add New Member e
system  RC = Member Name Fo1
Type  Footing ( Combined ) = Apply this Member to Owg &Report  ~
Name
Footing Column
Add New Member i i i
Column Information
| 8333 1 |
No.| shape  [span(m)| P P
RC | steel | SRC| Auminum | Reinforce | [ 1] Rectongle | g ! lg!
[ 2| Rectangle | 3.00 Q | | Q |
B RC Design Procedure S =
$ opt g g
= gs Option o 2
I3 Design Code : 15456:2000 ) 2 12
} Live Load : [S875-1987 v [B.M.D] _ " MLV
Bl Rebar DB : IS | i |
T m
i Design Option | g 17
I3 Drawing Option Column Section 48.1788.17 F N
E8 Report Option @ Rectangle Qoarele h i i 8.17
£8 Preference | | |
=shb o 300.00 mm ‘ | |
[ Beam o 300.00 mm
B Column
pu— Service Load
E& Column ( General ) o
" X K
[ Shear Wall =
T 0.00 ki.m
—] Msy
£ Footing Bending Moment Diagram ~ ~  Text Size 10000 |mm [+ column Hame [ value
i Footing ( Combined ) (1) |
26 FO1 Bar Arrangement ( X-Dir, ) Bar Arrangement ( Y-DIr, ) Calculation Result
’ Factored Load
[ Basement Wall Rebar Fosition : Cantilever ( L) Rebar Position : Support (1) v = Check Rems Result |
tres Pu 1000.00 L = I = 1 Soi Bearing ( KFa ) | 12.50 |OK(0.125
ems ems et s
Muy 000 Ki.m - 1wy shear (ki) | 364 |OK[0.452
Moment ( kN.m/mi 48.17 Moment ( kN.m/m| 424
N 2wiay shear (ki) | 929 [oK(0.587
acke J Eff. Width ( mm ) 3000 EF. Width ( mm ) n o o (IR TR TR
| Bottom ( mm ) #7 | @] 100.00 Bottom ( mm ) 27 | @|100.00 a2 o
— ! 1 Max. Support ( kil.m | 48.17 |0K(0.092
Max Spacing (m | 27 |@| 450 Max. Spacing (m | 27 | @] 450 S
e = 1 Max. Span ( kii.m ) | -83.33 |0K(0.159
o / pmin (%) 0774 [/ 0120 p/ prin (%) 0774 | /] 0120 - S
e 1 Max. Y-Dir (kN.m) | 424 |OK(0.861
[As [ AsReq(mm| 3871 | /] 308 AsfAsReq(mm| 3871 |/| 3234 - 4
Result 0K(0.092) Result OK(0.861)
Design(F4) Chedk(F5) Report ... Apply(F3)
< >

5 O Frame

OByLayer

MIDASIT

BYLAYER

Ortho | Osnap | 3664.41, -2566.45 , 0.00

RC COMBINED FOOTING LIST

Start Page Member Member List Drawing Quantity

Section Quantity per Unit Length

Footing Dir X Dir Y Dir X Dir Y
Name ix | Ly | Thick | Top | Bottom | Bottom C?':ﬁ;e)te RTETJ'; BR?E?;T Bé’gtbf';r" (T %a')

(m)|(m)|(mm)| Rebar Rebar Rebar Ck) | CRn) | kD)
FO1(Cant.L) soo 300  so0 - #7@100 - 0.002| 0.000| 0.000] 0.000 0.000
F01(Colm1) 5.0 300/ so0 - | #7@100 #7@100| 0.002| 0.000 0.000] 0.000| 0.000
Foi(Spani-2) | 5.00| 3.00 500 #7@100 | - | - 0.002| 0.000] 0.000 0.000) 0.000
FO1(Colm2) | 5.00 300/ soo] - | #7@100| #7@100 0.002| 0.000/ 0.000 0.000| 0.000
FO1(Cant.R) 500 300 s00 - |#7@100| - 0.002| 0.000] 0.000 0.000| 0.000




Design+ 2025v1.1)

Rebar Optian *
Rebar Code Spacing List
Rebar Code K5 = Moment | Shear I
Rebar Option for JIS r 100,00
CN5
RC-1 | RC-2|cngseo-1s r 150.00
ASTM r 200,00
Slab BS
* Thailand : TIS(SI), TIS(MKS) e Grder |2 P j;ggg
*  Mexico : NMX-2013 (SI), NMX-2013 (MKS) Column ;‘SNI r 350,00
Addition of Rebar DB * Russia: GOST-SP, GOST-SNiP, SP 63-2018 shear sl |GE r 400.00
° AUStraIia :AS Basement Wall|1J,5,c(Us) r 450,00
. 11.5.C{51)
* South Africa : TMH7 Butress |03
Stair
'GOST(SP)
Corbel Bracke: j
BeamTable [5 1?_ = S
Slab Table Egg&s)
—INMX-2013(5I) (] Use user-defined space.
MMX-2013(MKS;
[ oerut Jlpag o [ ] oo
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Appendix 01

NTC & NMX 2023

Revised provisions (reflected to midas Gen)
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Torsional Irregular Check (NTC 2023)

Irregular

5.2.1.1 It will be considered that a structure is irregular in torsion
when in any story there is a point with a lateral displacement that
exceeds in more than 15% the average lateral displacement of the

extreme points of the story in the analysis direction.

IFJi receion del analisis

{ A+ A Y <2l ATA Y
1,15.,_2 <A =13 2 )

Strongly Irregular

5.2.2.1 A structure is strongly irregular in torsion when in any
story there is a point with a lateral displacement that exceeds in
more than 30% the average lateral displacement of the extreme

points of the story in the analysis direction.

IDim:;'Lc'm del andlisis

A+ A

A>13 5

PBE

5.5.3 If in any story there is a point with a lateral displacement
that exceeds in more than 40% the average lateral displacement
of the extreme points of the story in the analysis direction, a non-
linear time history analysis must to be performed as a review of
the structure regardless of his height in order to verify the

allowable drift indicated in 4.3 and reduced by 50%.

A Go to Index
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Stiffness Irregular Check (NTC 2023)

Irregular

5.3.2.1 A structure will be considered as Irregular in elevation due
to sudden changes in lateral stiffness in height when the lateral
stiffness of a story is 15% less than the lateral stiffness of the story
immediately above or 30% greater than the stiffness of the story

immediately above.

K,<085K,,,

Strongly Irregular

5.3.3.1 A structure will be considered as strongly irregular due to
sudden reductions in lateral stiffness, that is when the lateral
stiffness of a story is less than 50% of the lateral stiffness of the
story immediately above or less than 50% of the lateral stiffness

average of the stories immediately below and above a story.

PBE

5.6.3 If the lateral stiffness of any stroy is less than 40% of the
lateral stiffness of the story immediately above it or less than 40%
of the average lateral stiffness of the stories immediately below
and above the story, a non-linear time history analysis must to be
performed as a review of the structure regardless of his height in
order to verify that at the story with abrupt reduction in lateral
stiffness and all stories below the structure will have linear
behavior under established ground accelerations according to

7.4.1.

A Go to Index
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Added the Mexican design code (NTC 2023)

* Changed the reference ‘f’.’ value to apply to ‘61’ formula. : 28 MPa -> 30MPa

2017 2023
35 361
8 = 0.85; if i < 28MPa(280kg/em’) | By = 0.85; if f, < 30M Pa(300kg em?)
B o=1.05— L 0.635; ifF = 28M Pa B o=1.05— r—" > (LG5 if . = 30M Pa
140 - 140 .
(.Ei‘l = L.05 % =065 | if r; = zsl:lkg,fcm“) (ﬁ1 = L5 % =065 iff > 3rm_q,-'m'-*)

[ ¥

e Changed a limitation formula for design shear force.

2017 2023
5.3.4 Limitation for design shear force 5.5.2 Sizing and limits on material strength
In no case shall the design shear force, V|, be allowed to exceed the 5.5.2.2 The cross-section dimensions shall be selected to comply with
following values: Eq. 5.5.2.2:
a) In beams -
V. < Fy (V ¥ 0.65\/f_b,,,d)
Vi < Fr0.8,/fbd “ ‘ .
(5.3.27) (5.5.2.2)

(Vu < ng.s\/ffbd) (Vu < Fp (Vc n 2.2\/ffbwd))

A

A Go to Index

-A03 -



Added the Mexican design code (NTC 2023)

* Changed a formula for a concrete shear resistance.

2017 2023

5.3.3.1 Concrete resistance to shear force 5.5.3 Resistance to shear force in one-way
5.3.3.1a Non-prestressed elements 5.5.3.1.1 In all concrete elements, except those included in table 6.3.5.4.1 and in 5.5.3.8, a
In beams with a span to total depth ratio, L/h, not less than 5, the shear force taken by the minimum amount of transverse reinforcement shall be placed in the web, even if it is not
concrete V/cR _shallbhe calculated ising the followingcriteria- required for strength, as prescribed in table 6.3.5.4.4. If this minimum amount is available, the
if p<0.015 shear force resisted by the concrete shall be calculated with either of the equations 5.5.3.1.1.a

or 5.5.3.1.1.b taking into account the limitations established in 5.5.3.1.2. The force Pu shall be
considered positive if it is compressive, negative if it is tensile, and zero in the case of beams.
Vg shall not be less than zero. The factor A shall be taken from 2.3.3.2.

Vig = Fr(0.2 + El}pjﬂ.ﬂﬁfﬂ (V;n = Fa(D.2 + 20p) .E?:M)

ifp>0.015

Vi = Fﬂﬂ-lﬁﬁ.fgbd (Vm = Fnﬂ-ﬁ\'."?;bd) (5.3.2)

Vig = Fg (ﬂ.m. £, + ﬁi‘ ) b d
¥

{5.53.1.1.a)
In any case, V. must comply with:

- 7, P ) )
) Veg = Fr [ 0524/ + —= ) bud
Vi < Fp0AT\/Gbd  (Ver < Fxl5y/E0d) (g5 ) ( = Fa ( Vit o

~ p
= F s | u
Vig = Fg [ﬂ.ﬁﬁ}.{pj ﬁ,if: + E.Ai.] byl

(5.5.3,1.1.6

(Vrj = Fg [ﬂ-ﬁﬁ"(ﬂ}'m Ve 51] h‘"d)

[&)]

.5.3.1.2In Egs. 5.5.3.1.1.aand 5.5.3.1.1.b limitations a) and b) shall be taken into account:

%) F0.08,/6,bd < Vi < Fr0.42,/£.0d

( 'R_n_zﬁv“EM < Vg < ;-'Rl_?affm)
|

n greater than 0.05f;

g

A Go to Index
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Added the Mexican design code (NTC 2023)

* Changed a formula to calculate ‘F;’ : Calculating Fr by ‘e,” instead of ‘c/d,’

Interpolacidn Helicodal:

Fa Fr=075 +015 [[e/d)-(5'3)]
A
[l LT PO \
Expiral
0.76

_Inferpolacicn Otros:

Fr=085+02[i1/eid) (53]

Zona de
seCCiones
controladas a
compresafin

Zona oo ransicion

gocierminado por
interpolaciéa lineal

e
-

o
T

Zona oo SocCiones
controladas a tension

——
-~

W

Tabla 3.8.2.2 — Valores del factor de resistencia Fr para momento, fuerza axial, o momento con fuerza axial

Deformacion unitaria

Clasificacion

Fr

Tipo de refuerzo transversal

neta de tension &
Refuerzo helicoidal (zunchos) que cumple
Otros
con 14.7.4
a<ey Controladas por 0.75 2) 0.65 b)
compresion

iy B — Epy £ — £y
€y < & < &y+0.003 Transicién 0.75 4+ 0.15 —( Al ) 0) 0.65 + 0.25—(' ) d)

(0.003) (0.003)
&2 £,+0.003 Controlada por 0.90 &) 0.90 )

tension

A Go to Index




Added the Mexican design code (NTC 2023)

*  Beam design of low ductility structure

2017

5.1.4 Flaxural reinforcement

5.1.4.1 Minimum reinforcement

6.3.5 Reinforcement limits

£.3.5.1 Minimum flexural reinforcement in non-prestressed beams

As_miﬂ —

—~
0.224/ f

L

Ty

—0bd

Ai.!ﬂiil =

D_?mffff 8.3.51.2 Ay min

2023

bd
Iy

al 0'25\-”:‘

—, wd fy

1.4 14
) —mbed | 2byd
b, bt (fy )

0.80 1|r-' f;

byl

6.3.7.6 Transverse reinforcement

Tabla ¢.3.7.6.2.2 — Separaciin maxima de vamas del refucrzo para cortante cn vigas de duetilidad baja

Separacion maxima &

¥y vequeridn Yizas nn presforradas % koas presforzacas
A In largn ded A travis el A bo Ifrpo el A través del
HENE il ¥ ] ansk
RS R il
i Flincswar A
(=1 1.,_.'?:':-,‘ Al | LT RTHE
T g W2 [ G
= 033y fo tartt T misre <le:
Fir Ll et 1 AU
Tubla §.3.544 — A i reguerida
Tipn du viga e P
Tl
QDL —
w M r:| N
B ) ui
W prestareads v prestarmaca ere )
R ST I LA W I B 5 |
E At 18 Cl vz de:
]

A Go to Index
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Added the Mexican design code (NTC 2023)

Column design of low ductility structure - 1

2017

7.3.1 Geometry

The ratic of the largest transverse dimensicn of a column to the

smallest shall not exceed 4. The smallest transverse dimension shall

be at least equal to 200 mm.

2023

6.4.2 General requirements

6.4.%1.1 The ratio between the largest fransverse gimension of a

column and the smallest shall not exceed 4. The smallest transverse
dimension shall be at least equal to 250 mm for structures of
Subgroup B2 and equal to 300 mm for structures of Group A and

Subgroup B1.

£.4.2 Limite of reinforcement

6.4.3.2 Minimum shear reinforcement

6.4.3.2.1 A minimum area of shear reinforcement, Ay, i, shall be

provided in each column that is the greater of a) and b):

) n.n&zﬁ% (0.2\/1'7; ?)
ut wt

by s bws)
0.35—— 3.5—
5 fe ( fue

6.4.4.4 Transverse reinforcement

Tubla 6.4.4.4.5.1 — Scparacion maxima del reluerze por cortante co columnas de estrucluras de ductilidad bajo

Separaclon maxi 5
e I
= |I.'_t?]i?.'|w~u' — 42 ET)
|_"I Ay Irrr'l'v"I_,I de G nm
:*. IL-RE‘II.F.!IW-J La meie . e
|‘L'l + fr"il,..r!’J de: A0 mim

A Go to Index
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Added the Mexican design code (NTC 2023)

Column design of low ductility structure - 2

2017

2023

6.4.4.4 Transverse reinforcement

6.4.4.4.2.4 At both ends of the column, closed stirrups complying with
14.7.3 shall be provided with spacing so over a distance Lo measured
from the face of the node. The spacing so shall not excead the lesser

of a) to d):

a) For Grade 42 bars, the lesser of 8db of the thinnast longitudinal
bar and 200 mm

b) For Grade 56 bars, the lesser of bdb of the thinnest longitudinal
bar and 150 mm

c) For Grade 70 bars, the lesser of 5db of the thinnest longitudinal
bar and 150 mm

d)} One-fourth of the smallest cross-sectional dimension of the
column.
The length Lo shall not be less than the maximum value of a) to d):

a) One-sixth of the clear height of the column

b) The largest cross-sectional dimensicn of the column

c) 600 mm

d) H/2 for ground floor or first floor columns subject to earthquaks,

where H is the clear height of the column.

A Go to Index
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Added the Mexican design code (NTC 2023)

*  Wall design of low ductility structure - 1

2017

7.4.2.4 Shear force

a) 5hear force by the concrete

The shear farce, Vg by the concrete in walls will be determinad with

the following criteria:

1. If the ratio of total height to length, H/L of the wall or H_ /L of

2023

5.5.5.3 Shear force in the plane

6.5.5.3.2 V|, at any horizontal section shall not exceed

»

2 a0
e

the segment (see item 8.4.2.4) does not exceed 1.5, gouatron

will be applied.

[
Ver = 0.27Fg,/{ tL

(7.4.3)

(VGR — 0.85F% ﬁtL)

2. f Hy/L or H, /L is equal to 2.0 or greater, equations 5.3.1 or

5.3.2 shall apply. where b shall be replaced by the thickness of the
wall, t; and the effactive height of the wall shall be taken as 0.5L.
When H_ /L or H; /L is between 1.5 and 2.0, it may be linearly

interpolated.

ﬂ.ﬁ&ﬁﬂw (EﬁAW)

(6.5.5.3.2)

6.5.5.3.3 Vp shall be calculated as:

Ve = Fgr (ﬂclvff_rr: b Psfyt) Agy

(6.5.5.3.3)

where:

o = 0.25, if 51 is used (0.80, if MKS is used) for H.,/L,, £ 1.5
o, = 0,17, if 5l is used (0.53, if MKS is used) for H.,/L,, = 2.0

o, varies linearly between the values above if 1.5 < H, /L, < 2.0

6.5.5.3.4 Where walls are subject to net tension forces, o in Eq.

6.5.5.3.3 shall be taken as:

P,
—017(1 > 0.0
e ( * 3.5Ag) =

(6.5.5.3.4)

Py
(ac 053( +35Ag) _DO)

where P, is negative under tension.

A Go to Index
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Added the Mexican design code (NTC 2023)

*  Wall design of low ductility structure - 2

2017 2023
7.4.2.1 Scope and general requirements 6.5.3 Design limits
The thickness of these walls will not be less than 130 mm. £.5.3.2 The minimum thickness of solid walls shall be as indicated in table

5.5.3.2. Smaller thickneszes shall be acceptad if their strength and stability
are demonstrated by structural analysis and/or laboratory tests.

Tabla £.5.3.2 — Espesor minima de muros maclzos

Lipo de muro Lspesor minimoe ¢
. 140 o a)
Toe comf 11 Fl wnsprn s
- - 0.0 veees La aliwa ne restringida lateralsente b}
Lo vellenwer s el enriza )y FI mayor de: 10k T cl
L0 e Lo altors oo vesiriogeda lnlerabent: dl
En n11.1m5 e.n .I:l.":l.'|1ﬂCrI'.l o el 00 o
terrann Y cimentacionas

=T Parn ser disefiadas can gl meindn amphificdn de §.5.5 2.

6.5.4.22 En ruros en que H /L 2 2 se considerara al momento flexionante
de disefio a lo largo de Her con un valor constante e igual al momento Mu
obtenido del analisis en |a base del muro. La altura critica Her sera igual al
valor mayor de L o M/ 4V . & partir de la albura del muro, Her, se usara un
diagrama de momentos flexionantes lineal tal que sea paralelo a la linea
gue une los momentos calculados en la base y en la punta del muro (fig.
6.5.4.2.2). En edificios con muras perimetrales de cimentacidn, se
considerara el momento flexionante de magnitud constante a lo largo del
primer nivel del sotano y de la altura critica, Her, medida desde el desplante

del muro en la parte superior del cajén hacia arriba.

#

e O
w e
Thmyreag or Dhagoarre cm
PR .
reszuTE Morae
Bl L] r
s ;
i 5, L1 b He
’ \ /
\ F, “
[
o ek
[ BawmaTn
He [ o e
*
e e i i A sk
s pp—— PP ——— A Go to Index

Flgurn #.24.2.2 - Disgroma de memento Aeclomunic de disefs pam os more de duciilldsd boja
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Added the Mexican design code (NTC 2023)

*  Wall design of low ductility structure - 3

2017 2023

7.4.3.2
b) Shear force taken by the web steel

The amount of reinfercement parallel to the direction of the design shear

force, pu. shall be calculated using the expression

6.5.6 Reinforcement limits

6.5.6.1 In case of

Vi < 0.04FRe T Ac, (Vu < U.IEFRuc-"tv'Eﬂw)

Tabla 6.5.6.1 — Refuerzo minimo para muros con Vy = 0. l]-i-FHtrr.fl..‘."HAw ('Ii-’“ = 0 13Fﬂueﬂ\.."ﬁﬂﬂ.}

Ve — Vg
Pm = s
Fp fs"q'ﬂﬂ Tipo de Tamaunin de . ,
Tino d i I . MPa Prminina £ minima
(7.4.41 po de muro refluerzn ni AT 0 1 R —
] prosfarzadn alambre (kgfem”) (lomgitudinaly (Lransversal)
and that of the reinforcement perpendicular to the design shear force, p, Barras =HNo. 5 = 4200 (4 200} 0.0012 0.0020
with corrigidas =N, 5 = A20 {4 200} {1007 5 140025
Celado en sitin Alambres —
H, sorlebmebis, < 16 an Cunlpuier 00m2 (L0020
P =000256 +0.5 25— I {1 — 0.0025) cormgados
(7.4.5]
where: 6.5.6.2 In case of
; l'_u '
_ A _ A Vo = 0.04Fpe. My LA |V, = 013 Fpa A .l'f;..-'ln.
P ot P ol 1'; o 1[-
. n

&) Minlmum reinfarcement, spacing and anchering of the

reinforcement

The reinfarcement quantities p., and p, will not be less than 0.0025.

a) py shall be the greater of the value calculated from Eq. 6.5.6.2 and

0.0025. but need not exceed p; calculated to resist shear from 6.5.5.3.3

H
p > 0.0025 + 0.5 (2_5 L_"‘) (py — 0.0025)
m

(6.5.5.2)

bl py 2 DUDOZS,

A Go to Index
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Added the Mexican design code (NTC 2023)

*  Wall design of low ductility structure - 4

2017 2023

7.4.3.2 c) Minimum reinforcement, spacing and anchoring of the 6.5.7 Detailing of reinforcement

reinforcement . - . . - -
©.5.7.1.1 The spacing s of longitudinal (vertical) reinforcement in cast-in-

The reinforcement will be placed uniformly distributed with a separation of | place walls shall not exceed the lesser of 3t and 450 mm. If reinforcement is
no more than 350 mm. required to resist shear in the plane of the wall, the spacing of lengitudinal

reinforcement shall not exceed L/3.

6.5.7.2.1 The transverse (horizontal) reinforcement spacing s in cast-in-
place walls shall not exceed the lesser of 3t and 450 mm. If reinforcement is

required to resist shear in the plane, s shall not exceed L/5.

e Joint design of low ductility structure

: Applied the joint design under low ductility system.

- Columna
-
// -
& Vige mas peralleda en la
d direccion d2 k2 fuerza cortante
/ considerada

c.. _T/___l

Cireccidn de fuerza cortante considerada centro de la unién

—-— -

Figura ('6.9.2 — Seccion minima de una viea transversal para provosiios
de confinamiento de la union viga-columna(adaprada de ACI CODE-318-19)

A Go to Index
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Added the Mexican design code (NTC 2023)

* Beam design of medium ductility structure

2017 2023
(B.23b) {7.3521¢)
<50 mm g, =79 mm <50 mm db> no. 3
|-— K 5= d? (8236 ——-Isl-— --'o— s<d?2 (7.3523) s
= — b =i
LA:I;EI.-I:lE - na de = otogida > N
- ona pr i ona prolegida
o 1hlm]a__. ° Zona ceniral mnlln;:n::n]. tuis !‘"2 vigas Zona central en ;5085
= 2Pyiga = 2 yiga S -
(7352.1.b)
{23 a) I B N 3 "
= {=4d = L,24d
=135° =135°
- =2135° 6dy,
>135° 5 L8y g z
_{BD mm {80 mm
= dismeto de 1a bars \ 1472)
§ = longitudinal mas gruesa) 73430 A
{8.23h) 244:{{]' estribin . \/z [ 6dy,
300 mm &d, 80 mm
80 mm (d, = démetro de la berre (14.7.3)
-. loagitadingl mas gresa)
Figura 8.2.1 Detalfade de elementos a flexion de ductilidad media
Figura 7.3.5.1.2 - Detallado de vigas de ductilidad media
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Added the Mexican design code (NTC 2023)

Column design of medium ductility structure - 1
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Added the Mexican design code (NTC 2023)

Column design of medium ductility structure - 2

2017 2023

7.4.4.2.2 Closed stirrups complying with 14.7.3 shall be provided at both ends of the column with
spacing so over a distance Lo measured from the face of the node. Spacing so shall not exceed
the lesser of a) to d):

a) For Grade 42 bars, the lesser of 8db of the thinnest longitudinal bar and 200 mm

b) For Grade 56 bars, the lesser of 6db of the thinnest longitudinal bar and 150 mm

c) For Grade 70 bars, the lesser of 5db of the thinnest longitudinal bar and 150 mm

d) One-fourth of the smallest cross-sectional dimension of the column.

The length Lo shall not be less than the maximum value of a) to d):

a) One sixth of the free height of the column

b) The largest dimension of the cross section of the column

¢) 600 mm

d) H/2 for ground floor columns or the first level subject to earthquakes, where H is the free
height of the column.

8.3.2 Minimum flexural strength of columns
8.3.2.1 General procedure
The flexural strengths of columns at a node must satisfy equation 8.3.1

*Me = 1.25Mg (8.3.1)

where:

>Me adds to the node span of the moments of resistance in the analysis plane calculated with a
resistance factor equal to one, of the columns that reach that node; the moment of resistance
will be that which corresponds to the factored axial load that, in an interaction diagram of the
column, produces the lowest moment of resistance. When calculating the moments of resistance
in the analysis plane, the moments that act in the perpendicular plane will not be considered;
and

>Mg adds to the node span of the moments of resistance calculated with a resistance factor
equal to one, of the beams that reach the node.

The above sums must be made so that the moments of the columns oppose those of the beams.
The condition must be met for both directions in which the earthquake can act.

7.4.2.2 Minimum flexural strength of columns
7.4.2.2.2 The flexural strengths of the columns shall satisfy Eq. 7.4.2.2.2:

IMnc2 1.2 EMnb (7.4.2.2.2)

where:

>Mnc sum of the nominal flexural strengths of the column sections above and below the node,
in the analysis plane, calculated at the node span. The nominal resistant moment shall be that
corresponding to the factored axial force that, in an interaction diagram of the column, produces
the smallest resistant moment.

>Mnb sums to the node span of the nominal flexural strengths of the beams reaching the
node. In the case of monolithically cast beams with slabs, it will not be necessary to consider the
contribution of the slab reinforcement steel to the flexural strength.

The flexural strength of columns and beams shall be calculated with a steel stress of fy and a
resistance factor equal to 1.0. The above sums must be made so that the moments of the
columns oppose those of the beams. This condition must be met for both directions in which the
earthquake can act.
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Added the Mexican design code (NTC 2023)

*  Wall design of medium ductility structure

2017 2023

Mayorde |- 101l
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* Joint design of medium ductility structure

2017 2023

7.9.2 Beam-column connections

7.9.2.1 Beam-column connections shall satisfy the detailing requirements of 6.9.7.1.1.2 and
6.9.7.1.1.3. and 7.9.2.2 through

7.9.2.7 Shear strength of beam-column connections

7.9.2.7.1 Vu of the node shall be determined in accordance with 8.5.5.1. (Same as Low Ductility
System)

7.9.2.7.2 VR of a beam-column connection shall be calculated in accordance with 6.9.5.2.
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Column design of High ductility structure - 1

2017
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* Column design of High ductility structure - 2

8.4.5.3 The spacing of transverse reinforcement shall not exceed the lesser of a) to e):
a) One-fourth of the smallest transverse dimension of the element
b) 6db of the thinnest longitudinal bar of the primary flexural reinforcement Grade 42
c¢) 5db of the thinnest longitudinal bar of the primary flexural reinforcement Grade 56
d) 4db of the thinnest longitudinal bar of the primary flexural reinforcement Grade 70
e) or accordingto Eq. 8.4.5.3:

350 + h,
3

The value of so in Eq. 8.4.5.3 shall not exceed 150 mm and shall not be less than 100 mm.

8, = 100 +

8.4.5.4 The amount of transverse reinforcement shall be as obtained from table 8.4.5.4. The kf factor associated with the
concrete strength and the kn factor on the confinement effectiveness shall be calculated according to egs. 8.4.5.4.a and
8.4.5.4.b, respectively:

P

ke = i +062>10 (84544

1?5 Labla 8.4.5.4 — Befuerzo (ransversal en columnas de prareos de doctilidad alta
- T Helweres
Ty — 2 (8454b) teamsversul Cundivivnes Evuncidm upliculibe
Po s Al v

where nl is the number of bars or bundles of longitudinal

. ; e TR MR TN 2l wves de ) ¥ L) a0 l:—‘ _1 i
reinforcement around the perimeter of the core of FRUT T Yem) v ol i
. . carribos [ 1 BT
a column with rgctangular stirrups that are laterally pcetangnlaces o pia . L
supported by stirrup corners or by standard 135-degree e runeergy | T de a8y <k o
hooks. ks
P M3 v i
S T TR RO Flmayer dedh vy er D nﬂnﬁ::
SLarTn g/ )£
Fa parm refierrn o 2 e
lelieridal o 'r'hl._-
sarribs ciremlares PB4 0 el 0 za .
A M (T Bl wesyen de dboep v D1 fi Na 51-'_,'..__‘—:::
Tpien)
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Column design of High ductility structure - 3

2017 2023

8.4.5.5 Beyond the length calculated in accordance with 8.4.5.1, helical reinforcement complying
with 14.7.4 or stirrups and clips in accordance with 14.7.3 and 14.7.2, respectively, shall be provi
ded. The spacing s shall not exceed the lesser of a) through d), unless a greater amount of trans
verse reinforcement is required in accordance with 8.4.4.5 and 8.4.6:

a) 150 mm

b) 8db of the thinnest longitudinal bar, for Grade 42 bars

c) 6db of the thinnest longitudinal bar, for Grade 56 bars

d) 5db of the thinnest longitudinal bar, for Grade 70 bars.

8.4.5.1 The minimum confining transverse reinforcement specified in 8.4.5.2 to 8.4.5.4 shall be
provided in a length lo at both ends of the member and on both sides of any section where
longitudinal reinforcement is likely to yield in flexure under lateral displacements in the inelastic
range of behaviour. The length lo shall be the greater of a) to c):

a) The greatest depth of the column at the node face or at the section where longitudinal
reinforcement is likely to yield in flexure (see Fig. 8.4.1)

b) H/6, where H is the clear height of the column

c) 600 mm.

9.3.2 Minimum flexural strength of columns
The flexural strengths of columns at a node must satisfy equation 9.3.1

ZMe 2 1.2ZMg (9.3.1)
where:

2Me adds to the node span the moments of resistance in the analysis plane calculated with a r
esistance factor equal to one, of the columns that reach that node; the moment of resistance will
be that which corresponds to the factored axial load that, in an interaction diagram of the column
, produces the lowest moment of resistance. When calculating the moments of resistance in the
analysis plane, the moments that act in the perpendicular plane will not be considered; and

>Mg adds to the node span the moments of resistance calculated with a resistance factor equ
al to one, of the beams that reach the node.

The above sums must be made so that the moments of the columns oppose those of the beams.
The condition must be met for both directions in which the earthquake can act.

It will not be necessary to comply with equation 9.3.1 at the roof nodes.

8.4.3 Minimum flexural strength of columns
8.4.3.2 The flexural strengths of the columns shall satisfy Eq. 8.4.3.2:

IMnc21.2 ZMprb (8.4.3.2)
where:
~Mmnc sum of the nominal flexural strengths of the column sections above and below the node,
in the analysis plane, calculated at the node span. The nominal resisting moment shall be that
corresponding to the factored axial load that, in an interaction diagram of the column, produces
the smallest resisting moment in the analysis direction, using a resistance factor equal to 1.0.
>Mprb sums to the node span the probable flexural strengths of the beams reaching the node.
In the case of beams cast monolithically with slabs, when the slab is in tension due to moments
at the node face, the slab reinforcing steel within the effective width established in 8.5.2.2 shall
be considered to contribute to Mprb if the slab reinforcing steel can develop its yield strength at
the critical section by bending. The flexural strength of the beams shall be calculated with a steel
stress of 1.25 fy and a resistance factor equal to 1.0.

The above sums must be made so that the moments of the columns oppose those of the beams.

The condition must be met for both directions in which the earthquake can act.
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2017 2023

8.7.4 Design Shear Force

8.7.4.3.2 If the factored shear force Vs is determined from an elastic structural analysis, the portion of the design shear f
orce of the wall due to the horizontal component of the earthquake, calculated according to NTC-Earthquake, shall be am
plified by the product Q, w,, where Q, and w, are definedin 8.7.4.3.3t0 8.7.4.3.5.

8.7.4.4.3.3 Qv and wv shall be calculated in accordance with Table 8.7.4.3.3, except that Qv shall be permitted to be calc
ulated as Mpr/Mu at the critical flexural section for the applicable load combination that includes earthquake.

Tabla 8.7.4.3.3 — Factores £3.y oy

Condleian . w1

_|'-_|'_|||_-,_-C_|'_“ '_- 1.0 1n

In

Se permnite la inrcrpolacicn

- W
10 < Fiaci T < 2.0 fineal 0¥ 1.5

N - L
sl = 201 15 05 +0.13 08"

[1] Hn is the height of the structure from the base to the highest level of the seismic-resisting system, in meters. The base
of the structure is the level where the seismic motion is considered to be applied.

8.7.4.3.4 The product Q,wy shall not exceed 2.0.
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8.5.2 General requirements

8.5.2.1 The forces in the non-prestressed deformed bars of the longitudinal reinforcement of the beams at the node face
shall be calculated assuming that the stress in the tensile flexural reinforcement is 1.25f,.

8.5.5 Shear strength resistance

8.5.5.1 The joint shear resistance in each principal direction of the section shall be checked independently. The joint
shear force V; shall be calculated in the horizontal plane leading to the largest value of V,; /A, from the calculated forces
at the joint face using the values of beam tension and compression forces determined in accordance with 8.5.2.1 and
8.5.2.3, as applicable, and the column shear consistent with the probable beam flexural strengths M,,,.

8.5.5.3 Vg
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5.3.5 Shear reinforcement 14.7.3 Close stirrups

5.3.5.1 Reinforcement in beams and columns without prestressing 14.7.3.2 Closed stirrups shall be made of deformed bars with spacings indicated in a) and b):

b) If Vu is greater than VcR but less than or equal to the value calculated using equation 5.3.4, |a) Clear spacing at least equal to 1.5tmag

the spacing of stirrups perpendicular to the axis of the element shall not be greater than 0.5d. |b) Center spacing not exceeding the lesser of 16db of the longitudinal bar, 48db of the stirrup bar
c) If Vu is greater than the value calculated using equation 5.3.4, the spacing of stirrups and the distance required according to the type of member (beam, column) and the expected level
perpendicular to the axis of the element shall not be greater than 0.25d. of ductility (low, medium or high).

Smay = min(dy + 1.5kng,, 16ds, 48d; )

A Go to Index

-A25 -



Added the Mexican design code (NTC 2023)

{ Shear }
¥

Vit = £l Vi + 0604 )
(S22}

/l'lr’ > fes
T

N

M

%

< fri—
—
e

-.--- L J
.;-""P.- ¥,
] — A g — R .
< L e o Flified Fallure
'\-u..\_\_\_\_ﬁ-\...__\_ ; o 7 N |:ﬁ':-:"3'6'1 h}

Ay ds = mae |00624/ 1] 3=, 0.35 3

[lakla B3 044 /64521

kL
( Shear }

A Go to Index

-A26 -



Added the Mexican design code (NTC 2023)

{ L Ema ]

k4

[14.7.3.b] Bmam
Agran = Mrire] 1Ry, A8ds )
[113.4.5.3.1] Solumn

Fagep = T Wy, 188 Bias )

,.

‘o3

7o
©

P
)

h 4

{ End Srmax ]

Baaim

Beam or
Column

Col

uimn

[6.377.7]

Fange = min(d 4, 8dy, 24, 300mm)

Danse
Zong

[B.3.7.6.2.2)
V., g = 0.33 ,_,-"f,!_s:,,:ri; Srar —

1;4:1-::1; = .33 \'."IIE'!‘;'H:T]{: FBrar

min{d;/d, 30nun)
minfd, 2, 600nun)

[B.d4.4.4.2.4]
Grdeed?; 8, — Min (b,
Crrdoehi; 3.-:.1..: manf&mu
CrrdiaeTl; Fooue — li'-n'!"i'-l'[-E".'rm

'ri_-~ 8d;, 200mm)

4, By, La0man)
4, By, La0mem )

Densze
Zone

M

[B.d.4.4.5.1]
1,_..-.;-,— - |8 {31 f'r]ud Hoar —

]i'?-‘:-r-':q l 3 5 11‘. -r._-:'r]n-"f : Sar =

mrvinfd/ 4, 3000em)

srvin 2, B0

4A Go to Index

-A27 -



Added the Mexican design code (NTC 2023)

{ L Ema ]

k4

[14.7.3.b] Bmam
Agran = Mrire] 1Ry, A8ds )
[113.4.5.3.1] Solumn

Fagep = T Wy, 188 Bias )

7S

—&
S

h 4

{ End Srmax ]

Beam

Baam or

Colurmn

Colurrin

Ma

Yes

Dense
Zone

Crrdaed?; 8.
Cirdaedf; Spar =

7.3.5.2.1.d]
= min{d/4, &dy, 244, , 300mm)
mind/4, by, 24&1,‘%ﬂﬂmm%

Crrdue fl'.l' Smar = minl 4, Sy, 24d;, 300

[7.3.5.2.3]
e — "-7‘!_-"l2

[7.4.4.2.2]

Crdoed2; 8.0 = minbas 4, Bde, Eﬂﬂmm}
Grdaest; spee = mroir (M d_ Gelg, 150rrim )
GrdeeT0; 8, = minibyg, /4, 3dy, Lsmm)

Virey = 0.331,.-"?;!.“.,;{
E"r.:.rry] = 'D-Sgkl-':.f;bi_..

[6.4.4.4.5.1]

U S — edneld 4, 300mern )

A Snee = st/ 2, GO0

4A Go to Index

-A28 -



Added the Mexican design code (NTC 2023)

[8.3.4.3]
frrdaed?; s, — minid/d, 6dy, Lilhmm)
Crdnebil; 8me = minld/ 4, By, wl};rnm}
GrduaeT0; supue — minid/4, ddy, Ls0mm

[A.3.4.5]
& BErH = !iu'll.j

[8.4.5.3]
(rdaed?; s, — Min(bu. /4, 6dy, 8,
Crdondf; Spae = Mg 4, Bd,, 4,)
GrdueT0; spay — mine b /4, dds, 8,)
100 < g, — 100 + % < 1alyrurry

—™
{ 0 Bmax ) Ves
v
[14.7.3.5] Baam Dense
Aprns = vdne] 1Rds, A8d;) Zohe
[113.4.5.3.1] Solumn
Fagep = T Wy, 188 Bias )
Eeam Mo
ez
Beam or
C
Calumn
il A
il i
You

Y32 Calumt

b=
@ E-EI C-I:I
Dense
Zone
b 4

Mo

{ End Srmax ]

[3.4.5.5]
(Frdeedd; =2, — min{8d;, Lilnom)
Clrdanchl; 8ippe = mirelAds, 150‘??1-?&%
GrdaeT; 2.0, — i 5y, Lol

4A Go to Index

-A29 -



Added the Mexican design code (NTC 2023)

High

Ha Ductility fex
v v
6.5.7.1.1~2]
Sloan = min{:ﬂ-t- ilﬁlﬂﬂ?m} _[B-T-S-E-El 45D
B4 e — IR 3, 450mam Bl mer — o Al

v

( Wall Smax )]

A Go to Index

-A30 -



Added the Mexican design code (NTC 2023)

[E.5.6.1]

Visin — D01FR0 Ay A

¥

i [6.2.9.3.3]
p'-.i"i? = (% - r':-:zll'- H,"II.F':J -"I Jl!_ll.

L 2

6552

(!

oy = L0025

pr 00025 0.6(25 4 :] (e OLODZE)

Vall pl, ot

High

et

2

[B.7.3.2.1]
= 00023
wr = 00025

“fag—
" Mo
a
h 4 L 4
[6.0.6.1] [fi.5.6.1]
B = ALBLG pi o 00012
= 00023 pe = 00020

W

{ YWall Smax )

A Go to Index

-A31-



Appendix 02
Russian code in midas Gen

Added design of steel according to SP 16.13330.2017
1. Calculation of section strength
2. Calculation of the stability of a plane bending form
3. Calculation of stability of off-centre compressed elements
4. Check of local stability of webs and flanges of the cross section

Added design of reinforced concrete structures according to SP 63.13330.2018
1. Strength check of the normal section of a beam/column element
2. Checking the strength of the inclined section of a beam/column, element against the action of moment and shear force
3. Calculation of crack resistance and crack opening width in the normal section of a beam element

Special structural requirements are taken into account in the design of structures
1. Added consideration of structural requirements in seismic design according to SP 14.13330.2018
2. Added accounting of responsibility of the structure according to GOST 27751-2014

Added load combinations according to SP 20.13330.2016
1. Main, special, crane, seismic load combinations
2. Added special load combinations according to SP 296.1325800.2017

Implemented calculation of the pulsation component of the wind load according to SP 20.13330.2016
1. Calculation of the pulsation force acting on a rigid floor diaphragm

Added response spectrum according to SP 14.13330.2018

Added base of materials and profiles for calculation according to Russian code
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1. Calculation of section strength
2. Calculation of the stability of a plane bending form

3. Calculation of stability of off-centre compressed elements

SP16.13330.2017 - | |SP63.13330.2018 | | |SSRCT9

ﬂ; Steel Design - % RC Design = @( SRC Design .
ip: Design Code

9€. Partial Safety Factors .
|~ Modify Steel Material

ip: Serviceability Parameters o
9€. Bending Coefficient(Cb)

ip: Type of Stress State Class

ip: Lateral Buckling .
9€, Cross Rib

28, Local Stress Steel Design Code et L.
ip: Pure Bendir

E S Design Code : SP 16,13330, 2017 e .

[ all BeamsGirders are Laterally Braced
B chedk Beam/Column Deflection

[ Apply Spedial Provisions for Seismic Design

ox

[ F

Dialog box for setting parameters for steel
structures calculation according to
SP 16.13330.2017

Realised calculation types

Par. 7.1.1- Strength calculation of elements in
central tension or compression

Par. 8.2.1, 8.2.3 - Strength calculation of bending
elements

Par. 9.1.1, 9.1.3 - Strength calculation of
eccentrically compressed and eccentrically tensile
elements

Par. 8.4.1 - Calculation of stability of I-beams of
class 1: under the action of a moment

Par. 7.1.3 - Calculation of stability of elements of
continuous section under central compression

Par. 9.2.2,9.2.8, 9.2.9, 9.2.10, 9.2.4 - Calculation of
stability of elements of continuous section under
off-centre compression

Material properties:

(BFARES RN RN S S0 AN R RN TN TR RN RANEE R RS U IR VSRS AR IS & SR C I IS STV B P |

Fy =35000, Es =2.00e+07, MATERIALNAME =C355
Design s

Parameter Description Value
Gamma_cstr ‘Werking conditions facter (strength) 1
Gamma_cstab Operating conditions coefficient (stability) 1
5SS type Type of design stress-strain state 1
Ly Type of stress state 200

Unbraced length for the calculation of compressed
Lz 200

elements
Lef Design length for fi_b calculation 200
Ky Effective Length Factor 1
Kz Effective Length Factor 1
E] Cross rib spacing Not set.
Sigma_loc Local stress 1]
Point of Load Place of load application Top

Type beam fixing
for Phi_b

Load belt for Phi_b

Type of compression girder bracing

Compressed

Fixing in the lateral buckling calculation

More than 2 fixes

Load type for Phi_b

Load type for |ateral buckling

Distributed

Forces and Moments at (1) Point: LCB 1

Axial Force Fxx=0
Shear Forces Fyy=0 Fzz = 100000
Bending Moments My = 1.5e+07 Mz =0
Forces and Moments for shear check at (J) Point: LCB 1
Axial Force Fre=0
Shear Forces Fyy=0 Fzz = 100000
Bending Moments My =0 Mz=0

Sign conventions for stress and axial force.
- Stress: Compression positive.
- Axial force: Tension positive.

Calc Unit System: N, mm

- Strength check

1. Checking the section for shear forces

ratiol = max({abs{Qx * Sy / (lyn * tw * Rs * Gamma_c)), abs{Qy * Sx / {lxn * tw * Rs *
Gamma_c))) = max{abs(0 * 252200 / (1. 73401e+07 * 6 * 203 * 1)), abs{100000 *

608007 / (2.2093e408 * 6 * 203 * 1))) =0.225947 <=1

[0.225947<=1]

ratio2 =tau / (Rs * Gamma_c) = 45.8673 / (203 * 1) =0.225947 <=1

[0.225947<=1]

- Strength check

Text report in RTF format.
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|
Code : 5P 16.13330.2017

() Member
| sertedby &
| ar ¥ o Property

+ 5P 16.13330.2017 Code Checking Result Dialog

Check of local stability of walls and flanges of the cross section

SECT

oEd

Def

SHR

oRd

Defa

18

13887.0

0225

Unit: N, am Primary Sorting Option
Change... Update... SBCT MEMB
Section A Len Ly
- LCB
Material | Fy u Lb Lz
OB 400x200x8x13 ’ 0.000 |150.000 | 200.000
€355 | 35000.0 0.000 |200.000 | 200.000

35000.0

(] connect Model View

Unselect All
Detail...

View Result Ratio. . Result view Option

Al Ook COne
Re-ralculation o - -

Summary. .. Close Summary by LCB...

Copy Table

Realised calculation types

Par. 7.3.2, 7.3.3 - Web stability of centrally compressed elements of continuous
section

Par. 8.5.1, 8.2.2, 8.5.3, 8.5.7, 8.5.8 - Stability of webs under the action of the
moment

Par. 9.4.2 - Stability of web of off-centre compressed elements
Par. 11.2.2 - Web stability calculation of seamless or electrically welded pipes

Par. 7.3.8 - Stability of belt plates (flanges) of centrally compressed elements of
continuous section

Par. 8.5.18, 8.5.19 - Stability of compressed beam flanges
Par. 9.4.7 - Stability of girdles (flanges) of off-centre compressed bars

Supported section types for calculation according to SP 16.13330.2017
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1. Strength check of the normal section of a beam/column element
2. Checking the strength of the inclined section of a beam/column, element against
the action of moment and shear force

Dialog box for specifying parameters for calculation of reinforced

SP£3.13330.2018  *| | |SSRCTD * || [Eurocode
[5) RC Design ~ [, SRC Design ~ &, Cold
@ Design Code |
E"_- Partial Concrete Design Code *
€ Modify
E Modify Design Code : 5P 63.13330.2018 W
E aeismi General Parameter
@ Limitin ﬂ Consider Phi_n for longitudinal forces
@ [ The system is statically determinable
IE' Desige B Take creep into account
B calculation for the second group of limit states
@ Desigr
Seismic Design Parameter
@ el 8 Cosider 5P 14.13330.2018
IE' Mome Select Earthquake-Resistant Grade
@ © Intensity degree 7.0
E‘ Servi () Intensity degree 8.0
ervICe
() Intensity degree 9.0
B indude seismics in the calculation of crack resistance
P Curve Calculation Method
(::I Keep P Constant
O Keep M/P Constant

Close

concrete structures according to SP 63.13330.2018

Realised calculation types

Par. 8.1.8, 8.1.14, 8.1.18, 8.1.19, 8.1.24 - Strength
of normal section against longitudinal forces and
bending moments

Par. 8.1.33, 8.1.35, 8.1.37, 8.1.38, 8.1.40, 8.1.41,
8.1.42 - Strength of the inclined section under
shear force and torque action

Supported section types for calculation according
to SP 63.13330.2018

-1-\‘g‘|-1-\‘2-\‘J‘|-4-\‘5-\‘6‘|-7-\‘ﬂ-\-9‘|-10-\-11-|-12‘|‘1J-\-14‘|-15‘|‘1G-|-17‘|‘15‘6‘1‘]-|

Reinforcement pattern

Location i-End di(mm) Rebar Asi(mm~2)
Top 1 12 2-p12 228.195

2 12 0-P12 0.000
Eotiom 1 32 §-P32 4325436

2 32 0-P32 0.000
Stirrups P10 10 P10@200.0 2356.194
skin - - 0-PO 0.000

* Checking the strength of the normal section
1) Strength calculation of bending elements {par. 8.1.8)

LCE lcb_long

Axial Force  Poc= 00N

Shear Forces  Fyy = 00N, Fzz=00N

Bending Moments  Mx = 0.0 Nmm , My = 550000000.0 M-mm, Mz = 0.0 Nemm

* = [Rs*As-Rsc*_As)/(Rb*E) = (340.000=4525.436-340.000 226.195) +(14.500 300.000) = 359.435 mm
h0 = h-as = 700.000-70.000 = 630.000 mm

ksi = x/h0 = 350.485-630.000 = 0.571

ksi_R = 05384621 < ksi = 0.571

* = ksi_R*hD = 0.538%630.000 = 338231 mm

Mult = Rb*b*x*(h0-0.5%) + Rsc* As*(h0-_as) = 14.500x300.000%332.231x(630.000-0.5x 330.231)+ 340.000= 226.135
=(630.000-70.000) = 722435793.772 N-mm

Rat-Normal = M / M_ult = 550000000.000+ 722435793772 = 0.76131333

[0.761 = 1}—0K

* shear Check
1) Calculation by concrete strip between inclined sections (par. 8.1.32)
¥ Dir
LCE lcb_long
Axial Force  Poc= 00N
Shear Forces Fyy = 00N, Fzz=00N
Bending Moments Mk = 0.0 Nomm | My = 5500000000 M-mm, Mz = 0.0 Nemm
Phi_b1 = 0300
Qult = Phi_b1*Rb"b*ho = 0.300%14.500x300.000x630.000 = §22150.000 N
Rat-shear = Q/Qult = 0.000=822150.000 = 0.00000000

[0.000 = 1}—OK

Text report in DOC format.
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3.

Calculation of crack resistance and crack opening width in the normal section of a beam element

5P 63.13330.2018 RC-Beam Checking Result Dialog

Code : SP 63.13330.2018

Unit: kN, m

Primary Sorting Option

Realised calculation types

Par. 8.2.4 - 8.2.7 - Calculation of crack resistance
and crack width in a normal section of a rod

element

General Steel EEGT4iadl SRC  Cold For...

Modify nonlinear deformation model of ¢~

Sorted by © Member Results Ostrength i T M
O Property (C)Rebar Detail
(D) serviceability
MEMB Section fck .
sECT|SeL| Be [ He [ wk cHi| Ratul [ Los |REFNom™ Rat Tors! RatShea
Span bf | hf fw
0 &_1_8(0) 800 145000 | | oK 0.8832 1 0.8832 0 - 1 0.7931
1 [T |0.200|0.800| 240000 | W oK 0.8932 1 0.8932 0 - 1 0.7931
3.0000 0.000|0.000( 170000 | J oK 0.8932 1 0.8932 0 - 1 0.7931
0 &_1_8(1)700| 145000 | | oK 0.7613 1 0.7613 0 - 1 0.5745
2 | [ |0.300|0700| 340000 | M oK 0.7613 1 0.7613 0 - 1 0.5745%
3.0000 0.000| 0.000( 170000 | J oK 0.7613 1 0.7613 o - 1 0.5749
0 &_1_8(2) Te0| 145000 | oK 0.7965 1 0.7965 0 - 1 0.7198
3 | [T |0.200| 0600 340000 | W oK 0.7965 1 0.7965 0 - 1 0.7188
3.0000 0.400|0.100( 170000 | J oK 0.7965 1 0.7965 0 - 1 0.7158
0 & 1_18(0) 20| 145000 | oK 0.0659 3 0.0659 0 - 3 0.0000
7 | ™ [os00[oz00] 340000 | M | ok | 0.0859 3 0.0859 0 _ 3 0.0000
3.0000 0.000|0.000| 170000 | J | oK | 0.0858 3 0.0658 0 _ 3 0.0000
0 &_1_18(1) 20| 145000 | | oK 0.0515 3 0.0515 0 - 3 0.0000
8 | [ |o500 | 0.200| 435000 | M oK 0.0515 3 0.0515 0 - 3 0.0000
2.nnnn nonnlnnonl 17onon T 1+ T Ak T nonsis 2 nns1s n - a n nnon
[Iconnect Model view Result View Option
Select All Unselect Al Re-calculation Qa COok (ONG
Graphic... Detail. .. Summary. ..
Option for Detail Print Position Copy Table
EndL. Mid. End J. Close

Op|=Cpp =

=0,2=R,

Oy =02 =R,

Ep)

|

arctgk, &

Epl Ebi) Ep2

Specifying a custom concrete deformation
diagram (when calculating using a nonlinear
deformation model - par. 8.1.24).

Cption
O Add/jReplace () Delete
Diagram type Twodine stress-s{
Parameters of the deformation model
() by material
Q) user define
Compression
Sigma_b1 a kM/m2
Sigma_ho ] kM fm 2
Sigma_b& 0 kMjm~2
Epsilon_b1 o
Epsilon_b0 o
Epsilon_b2 ]
Tension
Sigma_bt1 0 kMfm~2
Sigma_hka ] kM fm 2
Sigma_htZ ] kM fm 2
Epsilon_bt1 ]
Epsilon_bt0 a
Epsilon_bt2 |
Cloze
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1. Added consideration of structural requirements in seismic design according to SP 14.13330.2018
2. Added accounting of responsibility of the structure according to GOST 27751-2014

5.15 When calculating structures for strength and stability, in addition to the coetficients of

working conditions accepted in accordance with other current regulatory documents, an additional
SP 14.13330.2018

General Concrete  SRC Cold For.. coefficient of working conditions mtr, determined according to Table 5.4, should be introduced.
k] 3
The mtr coefficient is multiplied by the design resistance of the corresponding material of the
5P14 Steel Seis Memb Params “ ... structure.
General Steel ReGL 4ol SREC  Cold For...
Option J - B - - o
| Load Properties X
0 add/Replace Seismic accounting for member (RC) w
Load Cases and Factors
Param No Load Case Type gF gfa gN gFo dL |Dominace_1|Dominace_2|
mir_1 1.3 Onti » 1|loadcase lon  |Constant 1.10000 | 0.90000 1.00000|{1.00000 | 1.00000 r r
Sinl Lo 2|loadcase_sho |Shortterm | 1.20000 1.00000][1.00000/ 0.35000| [ r

ITItI'_Z L2 OHddeEIII'IECE ODE|EtE Partial Safety Bemm " 3| seismic Seismic 1.00000 1.00000({1.00000 | 0.00000 [ [

Param
mir_3 1 Waorking condition coeffident for < Design Code: 57 15. 2017

strength testing - mir1 .

Partial Safety Factors
Cancel

mir_4 1 1.2 Reliahility coeffident in time-resistance calolcee A

Coeffident of warking conditions for Reliability coefficent of responsibility i <

Apr  strength testing of the headframe Working conditions factor (strength) 1
1 Operating conditions coeffident (stability) 1
ox

Apply Close

10.1 Depending on the class and level of responsibility of structures (see 3.1)., reliability
GOST 27751-2014 cocfficients for responsibility should be used in their design, the minimum values of which are
given in Table 2.
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1. Main, special, crane, seismic load combinations
2. Added special load combinations according to SP 296.1325800.2017

: Load Properties X

: SP 20.13330.2016
[ . B N
| Automatic Generation of Load Combinations X 6.2 Depending on the load composition to be taken into account, a distinction e e

) should be made: - -

| Option a) the main load combinations consisting of constant, long-term and short- No | Load Case Type gF gfa gN gFo dL  [Dominace_1|Dominace_2

© add () Replace B 2dd Envelope term loads » 1|Load 1 Constant 1.10000| 0.90000| 1.00000| 1.00000| 1.00000 r r

_ C= Pyt (U Py + WPy * WisPra* ) * (WaPr + YoPro + UsPs +..0: 2|Load 2 Shortterm | 1.20000 1.00000| 1.00000  0.35000 r r
Code Selection " G 3|Load 3 Shotterm | 1.20000 1.00000] 1.00000/ 0.35000] I -
0 sieel () Concrete (JsRC o) special load combinations consisting of constant, long-term, short-term and *
f th 1al loads.

[ () Cold Formed Steel () Footing one O The special foads cec ip

. s TmTre(6.2) Dialog box for assigning reliability coefficients
| where Cr - load for the main combination:

Design Code : 5P 20,13330.2016 A% C: - load for a special combination: D - - o

Factors for Variable Actions e

i (1= 1,2, 3....,) - combination coefficients for long-term loads;
wi (1= 1, 2. 3.....) - combination factors for short-term loads. !

Load Cases and Factors

Define Factors for Variable Actions
Factors for Variable Actions...

No Load Case Type Psi1 Psi2 Psi3 | PsiSe | PsiO1 | PsiO2 | PsiO3
! ) » 1|Load 1 Constant 1.00000 0.90000/ 1.00000 | 1.00000/| 1.00000
Partial factors for actions
2|Load 2 Short-term 1.00000| 0.90000( 0.70000| 0.50000| 0.50000| 0.30000| 0.30000
Partial factors for actions - 3|Load 3 Short-term 1.00000| 0.90000( 0.70000| 1.00000| 0.00000| 0.00000| 0.00000
Load Combinations *
B Define links between load cases
General Steel Design | Concrete Design I SRC Design I Cold Formed Steel Design I Footing Design I

Set Load Cases for links

Load Combination List

Dialog box for assigning load combination factors

- N No Name | Active | Type |Load 1(ST)|Load 2(ST)|Load 3(ST)|:
G te Additional Load Combinati
Enera thpnal Loan Lombinatons » 1[sLCB1 |Stren  |Add 11000 | Factors for Variable Actions
B Main 2|sLCB2 [Stren [Add 0.9000
i 3|sLcB4 |[Stren  |Add 1.1000 1.2000 Load Cases and Factors
B spedal o
4]sLcBg [st Add 1.100! 1.2000
HS . * = == P | No Load Case +- Semblance Combination Mutual Companionship
Eismic 3 1|Load 1 T
2|Load 2 I 3
Cancel ) i 3|Load 3 r 2
The example establishes that Load 2 and | [%
Load 3 are mutually exclusive loads, so
Dialog box for controlling the generation of they are included in different combinations

combinations according to SP 20.13330.2016

when forming the combination. Dialog box for assigning links and rules for forming load combinations
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1. Calculation of the pulsation force acting on a rigid floor diaphragm

.
=

P

Masses
Static Loads

[l Static Load Case 1 [dead :]

Automatic generation
of additional loads with
wind pulsation

SP 20.13330.2016

11.1.2* In all cases. the standard value of the basic wind load w should be
defined as the sum of the average wm and pulsation wg components

=l o),y

according to the modes.
And also formation of
special loading with

resulting results
according to
formula (11.9).

Add/Modify Wind Load Specification X
Load Case Name : staic R
Wind Load Code : SP 20.113330.2016(User” ~ | Import
Description :
Wind Pressure
Story | Elev. - - Logirs
X-Dir | Y-Dir H
Roof | 15000 3e-08 0 2500
aF 10000 3e-08 o 5000
2F 5000 3e-08 o 5000
*
Wind Eccentricity
X-Dir. (Wx): (O posive (O Negative € None
Y-Dir. (Wy) : O Positive ONegative o Mone
Create Wind Pulsation
Wind Load Direction Factor (Scale Factor)
¥-Dir, 1 f-Dir. 0 ZRot. O
Additional Wind Loads (Unit:tonf,mm)
Story | Add-X | Add-Y | Add-RZ | Add
Wind Load Profile. .. Cancel Apply

Dialog box for setting the static component

of the wind load - Wm

Active in result mode if
eigenvalue analysis has
been performed.

~i 2+ Nodal Loads : 3 11.1.8* The standard value of the pulsation component of the main wind load
=N L+=.+., Load Case 2 letaic - wyg at the equivalent height ze should be determined as follows:
4 =H Wind Loads [SP 20.113330.2016(User Type]] |‘ a) for structures (and their structural elements) with the first frequency of
natural vibrations f1, Hz, greater than the limit value of natural frequency flim,
= |£|-| Statlc Load Case 3 [staic (mode: 1) ;]
a (see 11.1.10) - by the formula
e - + Modal Loads : 3 Py
< @ Statlc Load Case 4 [staic (mode: 2) ;1 [ Wy = Wz, (11.5)
=-[1] Static Load Case & [staic (mode: 3) ;] . ) )
"¢t Nodal Loads - 3 b) for all structures (and their structural elements) with f1 < flim < f2 -
m—| Static Load Case & [staic (pulsation) ;] |« according to the formula
Wy = Wpnll(ZV,
g TmEERE 1Ty
¢) for structures with the second natural frequency less than the limiting
_ ) frequency, it is necessary to carry out the dynamic calculation taking into
reatelfind|BuEaticn account s of the first natural vibration forms. The number s should be determined
. ) from the condition fs < flim < fs+1;
LR Other structures d) when designing buildings. it 1s allowed to take mto account the dynamic
Type of Terrain A 4 response of the three lowest natural vibration modes (two bending and one
Locarithm . 0.3 torsional or mixed torsional-bending).
ogarithmic Decrement of Oscillations . . . . .
11.1.9 The forces and displacements when considering the dynamic reaction
Narmative value of wind pressure - wo (kPa) 0.3 by s eigenforms are determined by the formula
Dimension > >
— X-Dir ¥-Dir = Z Xz,
_ (11.9)
According to Plan 2000 mm 2000 mm
Along Wind Front 2000 mm 2000 mm Factors for Variable Actions
|
Modes & Direction Factor | Load Cases and Factors
X-Dir Y-Dir I No Load Case + Semblance Combination <
Direction Factor 1 1 » 1|dead - Creation of
ZiE _ F H z total wind load
Dialog box for setting the pulsation component of 3]staic (pulsation) o 2

the wind load - Wg




Generate Design Spectrum x Add/Modify/Show Response Spectrum Functions x
Design Spectrum 5P 1413330, 2018 " Function Mame Spectral Data Type
SP 14, 13330, 2018 O normalized Accel. () Acceleration () velodity (") Displacement
Design Spectral Response Acceleration Scaling Gravity Graph Options
Soil Category I v mportFie [ Design spectrum _ | © 5cale Factor 1 9806 mfsec"2  ([Jx-axislog scale
: Damping Ratio
KO Factor 1.00 e Period | Spectral Data O Maximum Value 0 . () ¥-axis log scale
(sec) (a) 0.05

K1Factor —

1 0.0000 0.0159
KPsi Factor 2| 0.0600 0.0202 00287828 f—}
accel. in the Base Level 1.00 3] 0.1000 Llbit 0_0227528 \

mjsech2 41 01200 0.0398 \

[ consider ML deform. of =oils 5] 0.1800 0.0388 A  0.0287928

6| 02400 0.0398 p \

3000 M,
Max. Period : &6.00 (sec) 0 0.0398 s oopasTEae \
a| 0.3600 0.0398 " .
9| 0.4000 0.0393 b o-oieTeE e
Cancel 10|  0.4200 0.0388 S —
. . . 11| 04800 0.0363 —— |
Dialog box for generating a response spectrum o ——
i d ith SP 14.13330.2018 121 05400 0.0342 7. ORETEAES
In accordance wi - - 13 06000 0.0325 0.01 1.01 z.01 .01 4.01 5.01 €.01
14| 0.6600 0.0310 Feied (=)
Description  Seil=I, K0=1.00, K1=0.12, K¥=1.30, Acre=1.00
oK Cancel Apply
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Section Data

Section ID

Name

Offset :
Change Offset ...

2

Center-Center

I I-Section

O User o DB

DB User | Value I SRC I Combined I Tapered | Composite

NI b

[

Bui

Sect. Name

Get Daka From Single Ang
DE Marme AISCY

Sect, Mame

K521

K5

GB-YB
GB-YBOS
(3B50018-02
Pacific(SI)

15

15808
151161
CM591

55

ICHA

TIS 1223(2018)
TU 100-180

GOS5T_3293-89
GOST_26020-83
STO_ASCHM_20-93
GOST_19425-74
GOST_P_57337-2017
GOST_B240-97
GOST_3273-83
GOST_8233-72
TU_14-2-24-72
GOST_B509-93
GOST_8510-72
GOST_30245-2003
GOST_B639-82
GOST_B8732-78
GOST_10704-91
GOST_54929-2012

B consider Shear Deformation.
("] Consider Warping Effect(7th DOF)

| Show Calculation Results...

Cancel Apply

Additional sections of rolled steel sections

Material Data

General
Material ID 2 Mame C255
Elasticity Data
. Steel
Type of Design Steel ~
Standard  |SP16.2017L.B3(5)
DB DINES)
EMOD5(S)
Product EMNO5-PS{5)
ENO5-5W(S)
Concrete  [EN(S)
EN10325(5)
_ Standard  |En10149-2(5)
Type of Material JEM10149-3(5)
O I=otropic Orthotropic UNI{(s)
DB GOST-5P(5)
Steel
Modulus of Elasticity : 2.1006e+10  kgffm~2 5P16.2017LB4(S)
5P16.2017t.B5(5)
Poisson's Ratio 0.3 :
BC1:12-BS EN(S)
Thermal Coeffident : 6.6667e-06  1[F] BC1:12-015(5)
B BC1:12-GE(S)
Weight Density 7.852403  kgfim~3 BC1:12-Class2(3)
BC1:12-Class3(S
[_] Use Mass Density: 8.0052+08  kgfim~3fg J15(5) ©
JI5-Civil{S)
-Heenaete Q/CR 9300-18(5)
Modulus of Elasticity : 0.0000e+00 knffm~2 GB 50917-13(5)
GB12(5)
Puoiszon's Ratio 0 GBO3(5)
GB(5)
Thermal Coefficent : 0.0000e+00  1/F] GE50018-02(5)
) § TB10092-17(5
Weight Density 0 kgffm~3 mjgngl_l?E5§
Use Mass Density: 0 kafim~3/g
Plasticity Data
Plastic Material Name MNONE w

Materials of steel elements according to
table 3,4,5 SP 16.13330.2017

Material Data
General
Material ID 2 Name
Elasticity Data
. Steel
Type of Design Concrete -
Standard
CB
Product
Concrete
Standard
Type of Material
O I=otropic Orthotropic
CB
Steel

Modulus of Elasticity :

Poiszon's Ratio

Thermal Coefficient :

Weight Density

0.00002+00  kgffm~2
0
0.0000e+00  1/[F]
0 kaffm~3

Concrete Material Selection

Code : SP63.2018(RC)

Specified Compressive
Light Weight Coner

Rebar Selection

Code : 5P63.2018

Grade of Main Rebar :

Grade of Sub-Rebar :

Grade :
Strength (fc|fdk)

ete Factor (Lambda)

(RS~

Fys

B35

SP63.2018(RC) v

B20 w
1172673.6443. kgffm~2
1

0 kgffm~2
0 kaffm~2
Maodify Close

Materials of reinforced concrete structures
according to SP 63.13330.2018
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