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Msx = 92,3400, Mux=144.552 kN-m

Msy = 678761, Muy = 10.2571 kN-m

- Soil Bearing Pressure Check

Actual Pressure
C(max) = §55.265 kN/m*2 = Qe = 300.000 kMN/m*2 N.G
Cs(min) = 302100 kMN/m*2 = 0.00 kM/m*2 DK
Cresign Pressure

Quimax) = T88.885 kKN/m"2
Quimin) = 212.553 kN/m"2

(phi=0.75)

One Way Shear

Vuy =194377 kN = phiVny =228.912KkN ... (o1, %
Vux =204289kN = phiVnx =2181453 kN ... oK
Punching Shear

Yu =3806.188 kN = phivn =540.198 kN

- 100 MLCE10D : (D} + 0.75L +D75{07(1 D:{EQV{RB]—EQY{EB}]ﬁ
’ E] ==

Pushover

Y
1= 035

=0t
(T



Footing Design: AUTO DESIGN

M -G A

Structure

|SSRCT9 -]

View

ACI318-14 |

Node/Element

5] RC Design v| [El, SRC Design ~

@ Design Code

B'-_. Strength Reduction Factors
& Modify Concrete Material

@ Limiting Maximum Rebar Ratio

@ Limiting Minimum Section Size

@ Design Criteria for Rebar

@ Design Criteria for Rebars by Member
@ Same Beam Rebar at Joints...

@ Maoment Redistribution Factar

@ Torsion Reduction Factor

@ Serviceability Parameters

@ Uncertainly Load Combination Factor

|E| Modify Beam Rebar Data

ﬂ Modify Column Rebar Data

ﬂ Modify Brace Rebar Data

|5 Modify Wall Rebar Data

|ii& Modify Wall Mark Data

E Boundary element Method by Wall ID

Concrete Design Tables 4
Concrete Code Design 4
Concrete Code Check ¥
RC Strong Column-Weak Beam 4

. Footing Design Ctrl+9

MiDAS

Properties Boundary Load Analysis

Select Node 20
e AUTODESIGN

Footing Design

e
Name : Node No : [ 20 |
Footing Size Material Strength:  kMN/m~2
Lx: |15 m Concrete (fc) : | 20593.9¢
Re-b :
Ly: |15 " e-bar (fy) : | 392266
Depth (D) : 0.35 m Re-bar Size
X Direction :
CoverThk {dc) : [©.08 m
Y Direction :

Isolated FOM v

Allowable Soil Pressure (Qe) : kMfm~2

Misc, Load Major Axis
Surcharge Load (Ws) : kM fm 2
X Az
Soil Height (H) : III m
¥ Axis :

Sail Density {¥g ) | Kifm~3

®
O

Results

Gen 2017 - [C\Users\a.martin

Pushover

— x
i
r My
: M
Ly | o [
i
L Cx
|y —
Ws f@‘*m
il
1
H
dc:\m‘ _EJ

Select Load Combinations
Change Column Size
Reaction Force View

Option

Auto Design

E |

Claca
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Material
Properties
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Section : ' 2 V35X50 User sB
Properties N10X25 0.1m 0.25m 3 B20X50 User 5B
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Auto-Mesh Slab

Auto-mesh Define Sub-Domai i
Spetnesievonan golact beams on the base by line elements

ﬁMap S -
! -mesh Pl ! .
B pefaaioomesh Planar Ares | Mesh size 1m

Thickness 0.3 m

~
Auto-mesh Planar Area e
Mesher
Method | Line Elements w

| 6tod 15t017 19t025 27 29t034 3ot

Type Quadrilateral e

] Mesh Inner Domain
Indude Interior Modes

@ Auto O User

Indude Interior Lines
(@ Auto () User
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® Length () Div. ,-,-,

Property
Element Type Plate W

Material 2: Grade ( w
Thickness 20,3000

MiDAS



ew Structure Mode/Element Properties

Eg % 5 General Spring M
'/—7 :]-[::Pile Spring Supports

Point Surfac Elastic

Boundary Conditions

Boundary

* (90

Rigid General

Select Pile Spring Supports and apply to piles

Spring Spring
Spring Supports

Soil Type: Sand

Ground Level: Om

Unit weight: 2 tonf/m~3
Ko: 0.4

Kh: 800 tonf/m”3
Friction Angle: 30 deg
K1: Dense

MiDAS

Pile Spring Supports...

LT [ = 0 Boundary

LilkR

File

File Spring Data

Soil Type Sand

o n
05 |n

R
Ground Level

Pile Diameter (D)

Unit Weight of

Soil (r) tonfjm~3
Earth Pressure Coeff.
at rest (Ko) :

Coeff, of Subgrade Reaction (kKh)

800 tonfjm~3
Internal Friction de
e Fricton [0 | (dea]
Initial Soil
Modulus (k1) Dense e

3459.8971106. tonffm~3
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K=t = Kz
B 2 Effective Area per Mode
Kz 2Modulus of Subgrade Reaction
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Kx o tunﬁ’m"S
Ky : tunﬁ’m"S

Kz a0o tonfjm"3

e Select Surface Springs and apply to raft
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midas Gen

Perform Analysis

Gen 2017 - [C\Users\

View Structure Node/Element Properties Boundary Load Analysis

s i 4 -
3 (%3 APl A B DB
Main P-Delta Buckling Eigenvalue Heat of Moving Nonlinear Construction Boundary Change | [Perform
Control Data Hydration Load Stage Assignment Analysis
Check Changed Story Information x

Automatic Generation of Story Dats

Entered story data does not match to the current mods

story data if it has been correctly entered. Unselected List Selecied List
No Level No  Name teve Heght &
1 IF 10 1
2 F 5 1
b S 4 1
4 ¥ -7 1
5 5 F -6 1
| Update Story Data ... | Continue & 5 .
<= 7 * - 1
] & -3 1
9 & -2 1
10 10F 1 1
u IF 0 28
121 28 28 X
A Indudte Sersmc Acodentsl Eccentroty © 54 ENo' a1 Dimenson
EA Inchude Wit Ecomninaity : 5 | % of Plan Dmenson

Message Window

----------------------------------------- SOLUTION TERMINATED
YOUR MIDAS JOB IS SUCCESSFULLY COMPLETED

TOTAL SOLUTION TIME..: 101.63 [3EC]

Flease wait! FEA salver is running...

Stop Execution !
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Results: Displacements

Gen :

View Structure Node/Element

?i Stresses ~
I1 Deformations ~ mDiagram *

N -
“7" Reactions ~

Properties

I(-Q Beam/Element ~
}-CP- Local Direction..

Load
Combination

}=— Deformed Shape

Combination

. . Displacement Contour

Reactions EMEilinFulst8 Forces Stresses

Displacement Contour e

Load Cases/Combinations

RS: EQX w1

Step o
Displacement Velodty
Acceleration

Absolute Acceleration

Components
DY oy _)pz
(RN IRy _JRZ
R
(D% oYz (_ID%Z
® DAYz
[ JLocal {if defined)

Type of Display
Contour ... Defarm
[ ]values b Legend

MiDAS

Boundary Load Analysis

Results

12 Plate Local Axis

Displacement Participation Factor
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midas Gen
POST-PROCESSOR

DISFLACEMENT
EESULTANT
S.Z1
Z.08
4.%Z2
.95
=_35
E.EE
E.E8
1.70
1.1=
o.=7
o.oo
SCALEFACTOR=
2 . RRRAF4+NNT
B3: EQX
MR¥ @ 2257
MIN @ 2838

FILE: BUILDING PIL~
THIT: cm
DATE: 04/26/2017

VIEW-DIRECTION

X:-0.79&8

[
L=
P
[}
[Ts)



Results: Axial Forces

Gen :

Load Analysis Results

View Structure Node/Element Properties Boundary

Forces

'%Reactinns * 'fh!Stresses *
Beam Diagrams “ | .| | Deformations - Fi Diagram =
R f Forces ~ &= HY Results -
Load Cases/Combinations Ii'?'_ Truss Forces
RSz BOX L [ P
e F"! Beam Forces/Moments
Step .
Ly’ Beam Diagrams i e
MaxMin Diagram = midas =En
BOST-PFROCESSCOR
Components BEAM DIAGELM
Part |Total w BYIRT
@fx | O M o
(_JFy (Fz (IFyz zc-22
Omy Omz OmMyz 0_00
Mhb Mt My -3.ZZ
-2 .24
[ ]5how Truss Forces :;i ::
Only Truss Forces i
: =t
Display Options
SCALEFACTOR=
] Exar:?'t CiMo Fill 7. AGS4AF+NN1
(® 5Points (O Line Fil RS5: EQX
Scale: [ 1000001 | (@ Solid Fil MR : 58
MIN : &0
Type of Display FILE: BUILDING FIL~
Contour .. Deform UNIT: tonf
[Jvalues [.. []Legend DATE: 04/26/2017
VIEW-DIRECTICH
{:-0.796
Z: 0.25%




Results: Moments Y

Gen :

View Structure Node/Element Properties Boundary Load Analysis Results
L - Reactions * g Stresses ~
Reactions Deformations Qasl{d= Stresses {{ Deformations ~ HDiagram .
Beam Diagrams - F"! Forces = £~} HY Results -
L li'f'_ Truss Forces
Load Cases/Combinations F"! Beam Forces/Moments
RS: EQX o L lhr' Eeam Diagrams
Step
Man,Min Diagram
e
Components B DIAG
Part | Total ~ MOMENT -y
OFx ) Mx T : 22 .92
O Or O - - = g
(™) My Mz iMyz , J r 11.15
L Mt Mw — ety
Showe Truss Forces o.ao
Only Truss Forces . - -4.%3
-J | -8.45
Display Options == s i - ::::E
| g -20.22
O Exact O NoFil =k "
5 Paints : : \
® OLine Fil ! SCALEFACTOR=
scale: | 1000001 | @ Solid Fil 2 RO4TF+0N
. E5: EQX
Type of Display
[]contour  |... [-]Deform MRX @ 39
[ ]values e [+]Legend MIN : 1137
FILE: BUILDING PFIL~
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+

Load
Combination

Combination

Structure

Generate Load Combo

Nendela @

Node/Element

Load combination

Properties

Results > Combinations > Concrete Design > Auto Generation
Select Concrete Design Auto Generation

Load Coembanatioos

= Design Code: ACI318-14

Boundary

=]

Load

Analysis

MiDAS

r.--l:—m:u-q\ Caid Parrmdt Steet Dwangn | Pootrg Desgn |
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Gen :

Results

Automatic Generation of Load Combinations

Option
® Add O Replace
Code Selection
Steel (® Concrete SRC
Cold Formed Steel Footing
ACI318-14 b

Design Code :I

BSE|E Up of Response Spectrum Load Cases

Scale Up Factor : i
Factor Load Case Add
Modify
Delete
Wind Load Factor
(®) Strength-evel () Servicedevel

[Jconsider Lateral Soil Pressure Factor

Load Factor : _0.9 ~

Manipulation of Construction Stage Load Case
ST ¢ Static Load Case
5 Construction Stage Load Case

ST Only C5 Only ST+CS

[ consider Orthogonal Effect
Set Load Cases for Orthogonal Effect...

100 : 30 Rule
SR55(Square-Root-of-Sum-of-Squares)
|E|Generate Additional Load Combinations
[ for spedal Seismic Load
[ for Vertical Seismic Forces

Factors for Seismic Design...

Will Execute Construction Stage Analysis

Consider Losses for Prestress Load Cases

Transfer Stage § 1 Define
Service Load Stage : 1 Factors
oK Cancel




Pile: Rebar Data

4

Gen 2017 - [C\Users\a.martin

a N HCE A

View Structure Node/Element Properties Boundary Load Analysis Results Pushover

I 'I ACI315.08 - | |5,5,R|:|"9 - | Modify Column Rebar Data
Pi
Se ECt ES . % RC Design - @’ SRC Design - =T | Name Bar [(]create Sub Section
* RC Design > Modify Column Rebar L cm - :
° Main #4 IE' Design Code 7 Pile In Element List :
= . 8 C45%70 -
i . h"_ Strength Reduction Factors | 5059tn5178
[ ]
Ties/Spirals #3 @100 L Modify Concrete Material
IE' Limiting Maximum Rebar Ratio
Add / Replace (O] Limiting Minimum Section Size
@ Design Criteria for Rebar
@ Design Criteria for Rebars by Member
IE' Same Beam Rebar at Joints...
@l Moment Redistribution Factor
@ Torsion Reduction Factor Rebar Data
Numbers 6 #4
@ Serviceability Parameters Main Rows =
IE Uncertainly Load Combination Factor Comer E
) End(l & J) — #  |@ 100
. Ties! z 2
|E| Modify Beam Rebar Data Spirals >
¥
@ Modify Column Rebar Data I e z 2 e
Concrete Face to Center of Rebar{da) : m
Type of Hoop Rebar : (®) Ties () spirals
~[=]petail Figure
End(I & J) Center(M)

MiDAS




Pile: Code Check |

Gen 2017 - [C\Users\a.martin

View Structure Node/Element Properties Boundary Load Analysis Results Pushover

ACI318-08 - | |ssrcr9 - | |aisi-cFspas - 52T Displacement Optimal Design... | TQ Steel/Cold Form
Select All Piles [5) RC Design ~ [E], SRC Design ~ @, Cold Formed Steel Design - | I3 Section for Design [, Concrete Design
. @ Design Code FQ SRC Design
’ RC DeSIgn Eﬂ Strength Reduction Factors m
* Concrete Code Check L€ Modify Concrete Material T "% 5059t05178 siemem - iEES DO
° COlumn CheCk @ Limiting Maximum FRebar Ratio

@ Limiting Minimum Section Size

@ Design Criteria for Rebar

@ Design Criteria for Rebars by Member
@ Same Beam Rebar at Joints...

@ Moment Redistribution Factor

@ Torsion Reduction Factor

@ Serviceability Parameters

@ Uncertainly Load Combination Factor

|E| Modify Beam Rebar Data

|E| Modify Column Rebar Data

|E| Modify Brace Rebar Data

|iif Modify Wall Rebar Data

|it Modify Wall Mark Data

|E| Boundary element Method by Wall ID

Concrete Design Tables L4

Concrete Code Design 4

-

Concrete Code Check [0, Beam Checking Ctrl+5hift=1

£
nm R Strong Column-Weak Beam FICI Column Checking Ctrl+5Shift+=2
=1 [ - - .




Pile: Code Check

ACI318-08 RC-Celurmn Checking Result Dialog - *
Code ; ACI318-08 Unit: tonf , m Primary Sorting Option
Sorted by (®) Member ()secT @ MEMB

D Property

Rat-V.end D' 4 @1 @ El [

Yu.mid | Rat-V.mid

MEMB Section fc fiy B Pu D_nsy My Mcz Yu.end
SE CHK LC V-Rebar phiPn-m LC

secT| L | Be | He | Height| s B ax RatP | D_nsz | RatMy| RatMz
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Result View Dptun Trewr M CuphAn =0 Me = 4000 ax
| Select Al | | Unselect Al | | Re-calculation | D-"'-" QoK @NG
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| Draw PM Curve. .. | | Close | | Copy Table |
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Pile: Code Design

ACI318-08 RC-Column Design Result Dialog

Code : ACI318-08

Unit: tonf , m Primary Sorting Option
Sorted by © Member (OsECT (@ MEMB
OProperty
MEMB| SE Section fc Ty Lc Pu Mc Ast V-Reb L Yu.end Rat-V.end| As-H.end| H-Rebar.end
5 -menar
secT| L E||:| Hc | Height | fys B | RatP | RatM B | vumid | Ratv.mid| As-H.mid| H-Rebar.mid
S070 Pile 2812.28 | 421842 07 4304 | 196124 10| 226432 0.629 0.0014 2-#3 @100
v 10 0.0008 6-3-24
7 u.uuu|u.5&u 1.0000 | 421842 1.044 | 1.032 10| 226432 0.629 0.0014 2-#3 @100
ACI318-08 -| | |ssrcre - || |alsi-cFspes -
% RC Design *| @( SRC Design - @; Cold Formed 5teel Design =

(] connect Model view

Select All Unselect All Re-calculation
Graphic... Detail,.. SUMMAry. .. e
Draw PM Curve... Update Rebar Close

MiDAS

Run Pile/Column Design

Result View Option

i Al

Copy Ta

@ Design Code

Eﬁ Strength Reduction Factors

l,_l{! Modify Concrete Material

@ Limiting Maximum Rebar Ratio

@ Limiting Minimum Section 5Size

@ Design Criteria for Rebar

@ Design Criteria for Rebars by Member
@ 5ame Beam Rebar at Joints...

@ Moment Redistribution Factor

@ Torsion Reduction Factor

@ Serviceability Parameters

@ Uncertainly Load Combination Factor

@ Modify Beam Rebar Data
|E| Modify Column Rebar Data

ODK ONG |E| Modify Brace Rebar Data
|iis Modify Wall Rebar Data
ble [{f# Modify Wall Mark Data

|:| Boundary element Method by Wall ID

Concrete Design Tables

le and Raft Final n

1iq) Steel/Cold Forn

_Fq Concrete Desig

EFQ SRC Design

il a6

—

5070

Concrete Code Design

-

——
% Eeam Design

Concrete Code Check

Ctrl+1

-

% Column Design

Ctrl+2




ACI318-08 RC-Column Desi

Code : ACI318-08 Unit @ tonf

, m Primary Sorting Option
Sorted by ':._:__.' Member SECT (@) MEMB
@) Property
MEM | SE| Section fc fy |LC| Pu Mc Ast V-Rebar LC| Vu.end F{at—V.enl As-H.en| H-Rebar.e
seC| L | Bc | He | Height| fys | B | RatP| RatM B | vumid | Rat-V.mi| As-H.mi| H-Rebar.m
0 Pile 28122 | 42184, 97439 19.612 54| 17 6691 0.465 0.0004 | 2#3 @88
7 r U.UU|U.50 1.0000 | 42184. 61 0.821| 0.816 0.0020 10-05 A4 17.6691 0.465 0.0004 | 2#3 @88

1. Click Re-Calculation

Pile rebar was redesigned based on code
2. Click Update Rebar to see new rebar data created for pile

[ | Connect Model View

| SelectAll

” Unselect All ] Re-calculation

Result View Option

@al ok
l Draw PM Curve... I] Update Rebar I ’ Close ] [ Copy Table

MiDAS

(@1

Nodify Column Rebar Dat

N

N

£
N

SECT  MName Bar |:| Create Sub Section
1 C30X70 - -
7 Pile In
3 C45%70 - Element List :
5059t05178
Rebar Data
Numbers 10
) #5
Main Rows 0
Corner O
y 2
End(l & J) @ 889
Ties/ z 2
Spirals b))
Center(M) — @ 889
z 2
“COTCIEte Tace 10 Center of mebarao] s o
Type of Hoop Rebar : @) Ties (") spirals
= Detail Figure
End(I& 1) Center(M)
z z
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Dimensions

Unit Systern

Length

@®m
Oam
O mm
Oft
in

MiDAS

Force (Mass)
ON (kg

@ kN (ton)
Okaf (ka)
() tonf (ton)
Obf (b)
(O kips (kips/a)

20m

LT

R

e 1

1T

20m

19.6 m

5.6m

injm EE
L 1 e A
I [
|
II I | HH I.I.' I |II
I i
] EINIEL
S SInn s
I=HH 1
HHHEE -
I ailEE 12| = B
i |
T i i
| 11
14 m

Hﬂi
i

F I
- H
i

H

IaiE
e
JI.— N

i)

—\-».I_

k)
I




Inspect Properties

D = Eﬁ B @ [6:1 = Properties
B View  Structure  Node/Element [Z{elel gl Sl ISE‘:H"” | Thickness |
* Material ID Mame  Type Stan... DB
-Concrete ASTM C4000 2 Grad... Concrete  ASTM... Grade C4000
Material
Properties

* 4 rectangle Sections

Material Section ]Thidcness]

ID MName
2 W35%50

Shape
SB

Type

User

V35X50 0.35m 05 m 3 B20X50 User 5B
II 4 N10X25 User 58
B20X50 0.2m 0.5m 8 a5 User 58
Section N10X25 0.1m 0.25m
Pr i
DRSS C45X70 0.45m 0.7m

Section ID 1

Add...
column

Mame

Modify...
Delete
Copy

Import

Renumber

e 2 thickness

Close

. Properties
5 T
CE Slab and Wall 0.2 m Material | Section Thickness
T .
Thickness Basement Wall 0.3 m ID Type Thickness{m) Offset
1 Value 0, 200000 Mo
Value 0,300000 Mo

MiDAS 2




Start file

i Analysis Control Data Py
H Structures

= . [Z] Material : 1
------ [T] 2 : Grade C4000
- I Section : 4
----- T 2:V35%50

E—:IE Maszes
-] Loads to Masses : 1
IR l’ Static Loads
E| [_T_I Static Load Case 1[SW ;]
1 ------ & Seff Weight [ SZ2=-1]
E| [l Static Load Case 2 [DL ;]
¢ =1l Hement Beam Loads : 26
=[]l Static Load Case 3[LL ;]
“.. Tl Blement Beam Loads ; 26
[_f_l Static: Load Case 4 [Wh : ]
------ TH Wind Loads [IBC2012(ASCE7-10]]
[_T_I Static: Load Case 5 [Wy : ]
------ EH Wind Loads [IBC2012(ASCET-10)]
----- Static Load Case & [water Pressure load ; ]
Static Load Case 7 [earth pressure ; ]

[
T

[
T

MiDAS



Extrude Piles

Node/Element Properties Boundary Load Analysis

. i Select column and slab corner nodes to extrude

1R sqlect C45x70 Section
‘ Translate |[Extrude . .
| Extrude -2.8m in dz 2 times

¢ XDelete |« Mirror 5,

§ ®* Rotate 5. Scale |¥
~
~

I
B Nodes | Create =
$ Project . Table | Elements F1

Extrude Type

Mode -= Line Element w
Source Remave Maove
|:| Reverse -]
Element Attribute
Element Type: Beam ~
Material :

1: Grade C3000 e
Section :

B: C45x70 5 | [aa
pes

Generation Type
(® Translate ()Rotate () Project

Translation
(®) Equal Distance
() Unequal Distance

dx,dy,dz: | 0,0,-2.8 m
Number of Times : 2 =

MiDAS




Auto-Mesh Basement Walls

He Define sub-Domain - Sa|act node method: Draw rectangle by clicking 4 corners of side CCW

St o] Mesh size Im

Thickness 0.2 m

Auto-mesh Planar Area o
Mesher
Method  Modes w

| 11857, 118536, 11558, 11359

Type Quadrilateral W

[ ]Mesh Inner Domain

Indude Interior MNodes
@ Auto l:::l User

Indude Interior Lines

@ Auto O User

Indude Boundary Connectivity

Mesh Size

(@ Length () Div. m

Property
Element Type Plate e

Material 2: Grade ( ~
Thickness 1: 0.2000 ~

MIDAS




Mesh size 1m

Thickness 0.2 m

Mesh

Auto-Mesh Basement Walls

e Define sub-Domain - Nrayy rectangle by clicking 4 corners of remainnig sides

~
| Auto-rmesh Planar Area i

% Defing Oamarm

% Auto-mesh

[ Map

Auto-mesh Planar Area

Mesher

Modes

Method

g
- rﬂl

£

i

4.4,.1...1..'1

A

™,

| 11857, 118536, 11558, 11359

Quadrilateral

Type

[ ]Mesh Inner Domain

Incude Interior Modes

@ Auto l:::l User

Indude Interior Lines

@ Auto O User

Indude Boundary Connectivity

Mesh Size

N

(@ Length () Div.

Property

Flate

2: Grade ( ~ | |...
Thickness 1:0.2000 ...

Element Type

Material



Auto-Mesh Slab |

[im Define sub-Domain - Galact 4 corner nodes of base as shown

ﬁMap — - .
Auto-mesh Planar Area
%DEﬂL: CrGTmarm i MeSh Size 1m

Thickness 0.3 m

Auto-mesh Planar Area -
Mesher
Method  Modes w

| 5937, 11857, 11927, 12199

Type Quadrilateral W

[ Mesh Inner Domain
Indude Interior Modes

@ Auto l:::l User
Indude Interior Lines
@ Auto O User

Indude Boundary Connectivity

Mesh Size

@ Length (O Div. m

Property
Element Type Plate e

Material 2: Grade ( ~
Thickness 2: 0.3000 =~

MiDAS




Boundary Condition

View Structure MNode/Element Properties Boundary

Elastic Rigid General
Link Link Link~

Define
Supports

sprnng Supports

Mode Element EELIGLEL'E Kass Load
Surface Spring
(®) Convert to Modal Spring
@ Point Spring
(") Elastic Link
() Distributed Spring

K=tiegr = K=
A 1 Effective Area per Mode
Kz :Modulus of Subgrade Reaction

Element Type
Planar ~ | Face #1

width : O m
Spring Type
Type Linear w

Modulus of Subagrade Reaction :
Mode Local Axis(if defined)

tonffm~3
300

tonffm~3

K tonffm~3
Ky
n I Kz :

Add Spring Supports

Element Type: Planar

Spring Type: Linear

Kx = Ky = 80 Kz = 800 ton/m~3
Select bottom raft

il
i 7l

;A

N
Pl




Boundary Condition

ONemldEk s

View Structure Node/Element Properties Boundary

Q M :;¢ [ﬁm Direction: Normal +
Defi Point § Surf Elasti Rigid G | —_
S0 Rsareed g ik 1k unee | K=800 ton/m”3

SPHNG HPPotis Select basement walls in sequence

Element Type: Planar
Spring Type: Compression Only

*’{7 General Spring ~

T’ Pile Spring Supports

MNode Element QallilEly® Mass Load

Surface Spring

(®) Convert to Nodal Spring
@ Point Spring
() Elastic Link

() Distributed Spring

xi
i

oy
iy

K= = K=
Bigp = Effactive Area per Mode
Kz :Modulus of Subgrade Reaction

Ak Ak Ak AV, Ol A AV
LAE

i
AL P N

AAAARA LN N
DA AA A .

Element Type
Planar ~ | Face #1 i
-
. - J
Width O m ML
I:EF 4
. E'E.'.'Ep
Spring Type |
Type Comp, -cnly ~
Direction : | Mormal{+) e

Modulus of Subgrade Reaction ;
MIDAS = i




Basement Loads

Load Analysis Results Pushover Design CQuery Tools
% \""' Self Weight :"4- Maodal Body Force '§|5|Wind Loads M Element | 51 Pressure Loads ~
G}Nndal Loads ™ Loads to Masses ~ %H seismic Loads | 8 Line |B§_ Hydrostatic F‘ressure|

sing Load
mbinations ™| Specified Displ. A, Typical ssign Plane Loads
Structure Loads / Masses

+ Loads

P Plate olamants The application conditions for [[\slis=E1H pressure loads are as follows:
1 - Element connection nedes

"4 Fluld bavel W eE El Pressure = P[} +g(H - h)
h \
h | P\ Where, H > h (position of the element connection nodes)
b _— Pressura gradiant
ks \ \, Gradient Direction: Assign the gradient direction of the hydraulic potential - increasing direction from
" -";\ the fluid surface
fu \
i Global ( -X)
I \
Global ( -Y')
b\
o \\ Global (-Z)
Py
| \ B Reference Level(H): Reference level for the pressure due to the hydraulic potential of fluids
\ (enter with the mouse or keyboard)
P,
- Ty A S y - S T TS T ) ]
L S e 7P Constant Intensity(PO): Pressure acting on the fluid surface

Pressure loads due to the fluid potential at the connection nodes of plate elements Gradient Intensity(g): Specific weight of fluid



Load Analysis Results
% W self Weight
I’J}Nndal Loads
sing Load i N .
mbinations | _4+ Specified Displ.

Load Type

[Linear Loads v

i o

v i
e &
"%P-Pobcx(ﬂ-l\)

Element Types

e :

M, _— Selection :
Z hl Node @) Element
N1 - - Diraction :
lLocuIz
FPro|eeur Yes @) No
Loads
Gradiant Direction:
|Global (-2) v
Reference Level(H):
0 m
Constant Intensity(Po):
0 kat/m~2
Gradient Intensity(q):
-1000 kqf/m~3

MiDAS

Basement Loads

1 Pressure Loads ~

Pushover Design CQuery Tools
:"4- Modal Body Force Eﬁwmd Loads I Element
Loads to Masses ~ ?ﬂ Seismic Loads | T Line
A, Typical

|B§, Hydrostatic Pressure |

s51gn Flane Loads

Apply Hydrostatic Pressure
Load Case: Water pressure load
Select Basement walls
-1000kgf/m~3

| BRBIERED BB




Load Analysis Results Pushover Design Query Tools

% \""' Self Weight :”4- Modal Body Force Eﬁwmd Loads T Element | (1 Pressure Loads ~
G;Nndal Loads ™ Loads to Masses = %H seismic Loads | I8 Line |h Hydrostatic P'ressure|
sing Load

mbinations | Specified Displ. At Typical —Fssign Plane Loads
[ Structure Loads / Masses

wateral soil pressure with or without ground water pressure can be applied using this functionality.

Note

When lateral soil pressure is entered as Hydrostatic Pressure Loads, Element Type must be Plate, and
the structure must be divided into a reasonable number of elements to properly reflect its flexural
behavior.

Direction represents the direction of acting force. Gradient Direction is generally selected in the
direction of gravity (Global-Z).

Constant Intensity (Po) represents surcharge (soil overburden), which is subject to soil pressure
coefficient. Gradient Intensity (g) is also obtained by applying the soil pressure coefficient. Depending

on the presence of ground water, the following is entered: i

P ground w wing i Sand w(;trl;gravel, 1650 (kg/m?)
1) Only soil is present without ground water Sand with gravel
Soil: g = soil pressure coefficient * unit density of soil wet 2020 (kg/m°)

Earth Pressure Co
2) To consider ground water (separately enter values for soil and water) 1

. . . . . . efficient
Soil: g = soil pressure coefficient * unit density of soil under water A
Water: g = unit density of water Surcharge Po 600 (kg/m"3)

(In case of water, Reference level (H) locates the level of ground water.)



Basement Loads
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Load combination

Gen :

Nendela @

Node/Element

Structure Boundary Load Analysis Results

Properties

Generate Load Combo

U]

b Results > Combinations > Concrete Design > Auto Generation

Combinatien  galact Concrete and Design

Auto Generation
Design Code: ACI318-14

Combination

Load Combsnations

|

m-l:um:w ol Parrmet Stest Dwavgn | Pootng Desgrn |
Lnec Contaraton Lut {oexd Consa and Factore
No | Name I ml lwo I Oescription o LoadCase | Factos I
» tjcice (G JAds i L2 [ssadisT) [ HAG00
2| LB [Soen At 12D+ 180L) B
JjACBY Swee Add 12D) + 1 Owind x + 1011}
4 s 120) ¢ 10wty « 100}
5 AdS 1 20 - 1 Owind w ¢ 1001}
i A 1 205 - 1 Gwind y + 10(L)
7 TTAdS 12Dy 1 1 ONRMRS)RAE
8 Add 1m~1mo;muaspmqfs
TS (Adt 12D)+ 1K1 ORVRSHRYE
[Swen Add [12D) 1001 04RYRSIRYIE
v IAdS 11200 | KUIRESHRAES
2 o oS | 120) 1 61 NRAESIRAES)
Swes Ade 1 D) - 1.1 OHRY{RS)+RY(E
1IclCAM Sen Add 12D) - 1 A1 ORY{RS) RY(ES
LGRS Bepn  Add 050 « 1.0wnd x
16| clCHYS | Bven | Add 050 « 10wind y
171 elCBY) Soee  Ad 090 - 1.0wnd x
18] cACEIR "Sen Al 050 -1 0wnd y
19| CLCHES ‘S AOd 0RD) + 1 %1 ORNRS+FNE
20| ACH0 'St Ade DAY+ 1.9 OYRMRSIFNES
21 ACE2 (Sowe Ay O 505+ 1. %1 YRYRSHRYE «
14 >
MiDAS e
I Fefame | CLoen e mer bret Deskoop Wb end Wall Tutera U Drovese Mabe Laad Comdrwdan Sreet G

Automatic Generation of Load Combinations
Option
® Add O Replace
Code Selection
Steel (® Concrete SRC
Cold Formed Steel Footing

Design Code :I ACI318-14 w

BSE|E Up of Response Spectrum Load Cases

Scale Up Factor : i
Factor Load Case Add
Modify
Delete
Wind Load Factor
(®) Strength-evel () Servicedevel

[Jconsider Lateral Soil Pressure Factor
o5 ]

Manipulation of Construction Stage Load Case
ST ¢ Static Load Case
5 Construction Stage Load Case
ST Only C5 Only ST+CS

Load Factor :

[ consider Orthogonal Effect
Set Load Cases for Orthogonal Effect...

100 : 30 Rule
SR55(Square-Root-of-Sum-of-Squares)

|E|Generate Additional Load Combinations
[ for spedal Seismic Load
[ for Vertical Seismic Forces

Factors for Seismic Design...

Will Execute Construction Stage Analysis

Consider Losses for Prestress Load Cases

Transfer Stage § 1 Define
Service Load Stage : 1 Factors
oK Cancel




Perform Analysis

Gen 2017 - [C\Users\

DebHEq *

View Structure Node/Element Properties Boundary Load

Analysis

2 (B3 P A B >

Main P-Delta Buckling Eigenvalue Heat of Moving Nonlinear Construction Boundary Change | [Perform
Control Data Hydration Load Stage Assignment Analysis
===

tory Information pod

= Please wait! FEA solver is running... B

Entered story data does not match to the current model, Please chedk the % Stop Execution |
story data if it has been correctly entered.

|Ipdate Story Data ... Continue Cancel

Message Window

————————————————————————————————————————— SOLUTION TEEMINATETD

YOUR MIDAS JOB IS5 SUCCESSFULLY COMPLETED....... C:\Users\a.martinez\Desktophsubstructure gen training may 17\Building with basement wall
TOTAL SOLUTIOH TIME..: 119.91 [SEC]



Results: Deformations

Gen:
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Results: Axial Plate Forces
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Check Axial Forces
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Components
© P © Fyy
(@) Fmax () Fmin
() Mx () myy
() Mmin
vy () vMax
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Results: Soil Pressure
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Slab and wall load combinations

| a Meindela s Gen 2017 - [C:\Users\a.martin

View Structure Node/Element Properties Boundary Load Analysis Results Pushover
ACI318-14 ~| | |SSRCT9 . .
|% | |@¢ Slab/Wall Load Combination
RC Design = SRC Desi
i — » Select the load combinations for the slab/wall element design.
£=F Meshed Design
My Serviceability Load combinatien;,  ® - Design > Design > Meshed Design > Slab/Wall Load
Mu: Slab/Wall Load Combinations... Com b| n atIOHS
Meshed Slab/Wall Load Combi;‘ X
Slab/Mat wall
Strength Serviceability Deflection{Cracked) Strength
[]eLcB1 o | |[/]cLcB27 » | |[]cLcB27 - [¥]cLCB1 -
v |cLcB2 | |cLcB28 | [[]cLcB2s T | cLCB2
V/|cLcB3 =| |ClcLce29 ‘E [ |cLcBa2g ‘E V| cLcB3 =
/| cLcB4 | |cLcB3o [ |cLcB30 V| cLcB4
¥ |cLCBS | |ecem | |eLce31 | cLCBS
V| cLCBs | |cLce32 [ |cLcB32 V| cLcBg
V/|cLcB7 | |cLce33 [ |cLcB33 V]| cLcB7
v |cLCB8 | |eLcB34 | |cLcB34 v|cLCBs
V/|cLcBg cLCB35 cLCB35 /| cLCBY
¥/ cLCB10 /| cLCB36 [/|cLCB36 [/|cLCB1D
v |eLcB11 v |eLcB37 |cLCB37 | cLCB11
v |cLcB12 v/ |cLCB38 /| cLCB38 |cLcB12
/| cLcB13 /| cLcB3g V| cLcB3g V| cLCB13
V/|cLCB14 V| cLCB4D V| cLcB4D V| cLcB14
¥/|cLcB15 = | |[¥]eLcear | |[¥]cLcBa1 - | cLCB15 v

Description :

[ oK ] ’ Cancel
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Define Design Criteria for Rebar m

a e H @ [?i‘ v Gen 2017 - [C\Users\a.martin

View Structure Node/Element Properties Boundary Load Analysis Results Pushover

ACI318-14 | |55RD’9

SpeC|fv rebar size

%RC Design -

=m * Enter the standard sizes of rebars used in the design of relnforcement
- Meshed DESIgn N Meshed Design Criteria for Rebars

Mu: Serviceability Load Combinatic for Slab/Wa” elements | || Basic Rebar for SlabMat |

My Slab/Wall Load Combinations, ®  Design > Design > Meshed Design Top-Dri: 10 e [0
. . . Bot. -Dir.1: #10 @ 300
[ Design Criteria for Rebars... > De5|gn Criteria for Rebar ro-ono: D =

* Check off [Basic Rebar for Slab] ¢ =
. R For Slab Design
* For Slab Design: T —
Dir- 1 : 0-03 m 0-03 m Spadng  : | @%,@6",@8%,@12,@16 || spadina...
, T OTCTEte [ aCE 10 Lelar O ebarial, o)
Dir. 2 : 0.05 m, 0.05 m or.t: [033] [005 |n  br2: [005 ] (055 | m
* For Wall Design For MatDesin
Dir.2 Rebar : |#9,#10,#11 | Rebar...
Face to Center Rebar 0.02m R | Sam
Concrete Face to Center of Rebar(dT, dB)
5 ot For Wall Design
Vertical Rebar : |#4,#5 | Rebar...
L.
Horizontal Rebar @ |#4,#5 | Rebar...
(Egji;ll—E) [ [=———]" (Eﬁle) Spacding : | @4,@8" || spadna...
(Dci'r%) = . | (Dcllral) Concrete Face to Center of Rebar(dw) : 0.02 m

Close
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Slab/Wall Rebar Checking Data

| Oendold -
(G

View Structure
ACI318-14 -| | |ssrcre
[3) RC Design - [El, SRC Des

#=F Meshed Design -

M Serviceability Load Combination T
Wi Slab/wWall Load Combinations...
@ Design Criteria for Rebars...

5] slab/wall Rebars for Checking...

Slab/Mat

Dir.2
z
L.,
O I |-
(D?Fz) T - |

MibAS

Dir, 1

daT
(Dir.1)

dB
(Dir.1)

Node/Element Properties Boundary

Specify rebar size

Load

Analysis

Select all 0.3m slab from tree menu

Layer Top Dir 1

Add Rebar 1: #3 @ 100

Add Rebar 2 #3
Add/Replace

Slab/Wall Rebars for Checking

Ra__L__ T

®slabmat O wal Type Mame : slab
Elementlist: | 15353015639
SlabMat
Mame
FyEr
(@) TopDir.1  (OBotDi.l O TopDir2 (O Bot.Dir.2
Basic Rebar MOMNE @ | 0.000000
sy 5 e [B ]
Add Rebar 2 #3 -
Cover to Rebar Center : 0.03 m
i
Wertical
Horizonkal
dw: |0 m
< >
Add/Replace Delete Cloze
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Slab/Wall Rebar Checking Data

| Oendold -
(G

View Structure

ACI318-14 -| | |ssrcre

[3) RC Design - [El, SRC Des

#=F Meshed Design -

M Serviceability Load Combination T
Wi Slab/wWall Load Combinations...
@ Design Criteria for Rebars...

5] slab/wall Rebars for Checking...

Slab/Mat

Dir.2
z
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O I |-
(D?Fz) T - |

MibAS

Dir, 1

daT
(Dir.1)

dB
(Dir.1)

Node/Element Properties Boundary Load

Specify rebar size

Analysis

Select all 0.2m walls from tree menu

Layer Top Dir 1

Vertical 1: #3 @ 100mm
Horizontal 2: #3 @ 100mm

Add/Replace

Slab/Wall Rebars for Checking
Member Type
(O slabmat @ wal Type Name ; walls |
Hementlist: | 3041t03340 |
SlabMat
Mame
Layer
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Basic Rebar NOMNE @ | 0.000000
Add Rebar 1 #4 @ | 4.000000
add Rebar 2 MOME
Ciower ko Rebar Cenber 0.03 M
= —
wall
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Horizontal #3 ~ | @ |100.000000 -~
dw: [0.02 m
£ >

Add/Replace

Delete Close
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midas Gen

Slab Flexural Design

BN RS

a View Structure Node/Element Properties
Design

Gen 2017 - [C\Users\a.martin
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Boundary Analysis Results Pushover Design

F=t Meshed Design 'l |

Mu: Serviceability Load Combination Type...

Run Design
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Flexural Design
i1 a
(®) Element () Avg, Nodal

(@ Eement width 1 ‘ — N P

() Top () Bottom (@) Both

SLAB DESIGHN
(@ Dir. 1 o, 2
fseionl
Type of Display .
v el
Contour Legend tvonns
[ values o .
Rebar fapisz
(] one-Way Flexural Design ® .
Element Edge Ohsreq  (m2fm) o $5@2304
Both Left O e fa@gz0a
e fse406
@ Rebar O Resistance Ratio foma
()wWood Armer Moment

Design Result

Design Farce




Slab/Wall Rebar Checking Data
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Wall Design
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