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using midas GSD




>

MibAS

|
midas Civil

Bridging Your Innovations to Realities

Introduction

In this tutorial, it’s shown how to design an irregular hollow reinforced concrete as
per AASHTO-LRDF 2012. The section is designed using midas GSD (General Section
Designer), which is an add-on module available with midas Civil and midas Gen.
Nonlinear material model Mander model for Concrete and bilinear curve for steel
are used to meet the AASHTO code requirement. The software develops 2D & 3D
interaction diagram and moment curvature curve (with idealized curve), and stress
contour for both concrete and steel rebar. This module can be linked to midas Civil
and Gen and information (like section properties, materials properties and load

combinations) can be exchanged.
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» Start

1. Open Midas Civil
2. Under Tool tab click General Section Designer to open a new midas GSD
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» Material

In the midas GSD:

At the right bottom corner, change units to kips and in
Model > Material

Click > Add

Select RC from Type of Design

Material Data @

General

Select > ASTM (RC) from Standard (”“_'fa”” E e ‘
Select Grade 6000 from DB I e [

Ll

©®NOUAWNPE

4

Check on Use Nonlinear and click Define Nonlinear Prop. (5) ? os

~Concrete e
Standard |ASTM{RC) I

Code

Grade CG000 - I

Type of Material
’7 (+ Isotropic { Orthotropic DB

Material =] Steel
I 0 kipfin2

°,

MIDAS

D | Name

[ Type

| standard

[ DB

° dete | Poisson's Ratio I 0 Define
N ony I Thermal Coeffident : 0.0000e+000  177] Monlinear
Weight Density I 0 kipfin? Properties

Close | Poisson's Ratio I 0.2 o Define
Thermal Coeffident : 9.0000e-006 4] \'/ Monlinear

I Strength

Modulus of Elasticity :

I™ Use Mass Density:

| 0.00002+000 kipfin2

I 0 kipfin3/a

I Use Monlinear

—Concrete
Strength
Modulus of Elasticity :

Weight Density
[ Use Mass Density:

I © kinfin2
I 4.4631e+003  |pfin2

I 8.681e-005  kipfin2
I 2.248e-007  kipfin3/q

¥ Use Monlinear

Properties

ok |

Cancel | Apply
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» Material

1. Select Mander Model from
Hysteresis Model menu
2. Ensure the values in Skeleton
Curve section are as shown in the picture

alongside, these are selected based on defined

material, but you can change if required
3. Click > OK
4. Click >0OK
5. Close

MIDAS
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Monlinear properties

—Hysteresis Model (Curve Type)

Mander Model -
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e
E:'

—Skeleton Curve
foo' & kipfin2 @
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oK I Cancel




midas Civil

Bridging Your Innovations to Realities

» Geometry

oYU A WN PR

MibAS

. Model > Shape > Basic Shape

. Select Box from dropdown menu

. Select >User

.H:204, B: 84, t,: 15, t;: 16in

. Material: Grade C6000

. Insertion Point: 42, 102

. Ok

. Click [] to see entire new shape

Basic Shape Data @
shapeld |1 | [ =ox 9 j
Mame B5181.6x2133.6x3 % Lser i~ DB ||_|HI J

Shape Mame | J
=
E =]
H 204 in
E
tw 15 in
tF1 16 in
C 0 in
tf2 a in
Material Grade CE000 - | .-
Insertion Point | 42, 102
Rotation Angle a degree
[
0 0K I Cancel Apply
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1. Model > Rebar > Rebar Material

Property ...
3. Grade 60 (2
4. Select Bilinear Model Rebar Material Code ASTMRC) |
5. Ok Rebar Grade Grade 60 @ ﬂ
Rebar Fy 60 kipfin2
Modulus of Elasticty 29000 kip/in?
Stress Strain Curve Biinear Model ===
9 « | cancel |

MIDAS
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Rebar Properties - Perimeter pattern |E|

1. Model > Rebar > Rebar- Perimeter

Pattern Rebar Material L femrr ]
2. Select Shape 1 from tree menu Rebar Pattern [ Perimeter1
3. Rebar Material : Grade 60 Rebar Dia \04#11 -]
4. Rebar Dia: #11 Distance between concrete  &¥33—
5. Distance 3.3 in e
6. No. of rebars: 69 No. of Rebars \ezl 63
7. Direction: Inner Direction ©F mner ¢ outer
8. Apply o« | cancel | Y \@‘

MIDAS
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» Design Code & Load Combinations

MIDAS

1. Option > Design Code

2. Design Code: AASHTO-LRFD 12
3. Compression-controlled: 0.75
4. Tension-controlled: 0.9

Design Code

Ex8
| (2) |
Design Code | CEERSEITERTERN ~ |

Resistance Factors

|
5. OK Compression-controlled 0.75 \IOJ
6. Load > Load Combination :
o ., Tension-controlled 0.9 \?/
7. Enter 8 load combinations as it’s
shown below I@ o I E— |
ance
8. Close
9.Click | 2%
To perform design Define Load Combination
(7)
. . P My Mz Vy vz T &
Ha. | Load Combination (kip) (kip-in) | (kip-in) | (kip) | (kip) | (kip-in) |
» i L1 S085.00 | -245455.00 | -43532.00 .00 0.00 .00
2| LC2 10326.00 | -335904.00 | -99595.00 .00 .00 .00
3 | LC3 5814.00 | 143443.00 | -52512.00 .00 .00 .00
4 | LC4 S7593.00 | -522032.00 | -93420.00 .00 0.00 0.00 | =
5 | LCS S085.00 | -245455.00 | -43532.00 .00 0.00 .00
6 | LCG S085.00 | -245455.00 | -43532.00 .00 0.00 .00
¥ | LCY TE99.00 | 133902.00 | -7FOS42.00 .00 0.00 .00
& | LCB TE9E.00 | -659552.00 | -74916.00 .00 .00 .00
= -
\e-'r Close
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» Results

Interaction Curve M wymz| 30 |

& P-Mz ¢ Load Combination :

r"“’\de
°A;gle: I v |Deg.  P-My Design 1 hd

N/

- You can see following interaction curves:

CHitcking Ratio

(

Design Code : Eurocode2:04

Hoop Type— e
@ Tie O/

. . (" Spiral
1. P_M InteraCtlon curve. ap /P constant ' Keap M constant  Keap P constant
. . A

2. My-Mz interaction curve. 15 - . S

H H 40 R T T [ : 1| 25168492 | 2997.340
3. 3D interaction surface. 45 g = g ' : ' : § ' : 2| 20613.949 | 644526697
= 5 ; ; ; ; 3 | 19611.784 | 708733.227
75 : : : : 4 | 18651279 | 763045739
Ell : : : i 5 | 17676.923 | 812869.696
105 0 5 | 16690120 | 858570.333
120 i : ; : 7| 15689.253 | 900475833
135 4 : : : : 5 | 14677.989 | 939064.914
150 0 ; ; ; ; 9 | 13656439 | 974659 651
165 10| 12779.910 | 993383.028
. . - : - - 11| 11971970 | 1004174 985
P-M interaction curve 180 ’ 12| 11239613 | 1009510446
195 i ; ; : 13| 10682.404 | 1010675984
gég 208 14| 10060.426 | 1008918.183
Result > Interaction Curve 1o Tianu |z

6500 i i i i d :
@ P-M curve can be seen for all the | | | | 11} Ta 20 | secsed sde
angles from 0 to 360 by 15 degrees. 3000 1o SaT60 | sesssd dor
Select 0 from menu Lor i f i
; E : : : 23| 934404 | 617707.942
@ Select tie as type of hoop ol ; | | | i | 6lrior.uz
25| -5616.000 | -3149.343

el DE z C.E . C.E S C.E STl
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» Results

P-M interaction curve pvz| a0 |

Result > Interaction Curve

—Mode -

" Argle :

ILD4.114857 v[De_q_ " P-My

C Mz S oad Combination :

@ Select Load Combination

— Checkino RPatio

(" Keep M constant

load combinations.
@ Select Design 1
Checking Ratio can be calculated in
© three ways:
1.Keep M/P constant
2. Keep M constant
3. Keep P constant
Select Keep M/P constant

MIDAS

|—HDDp Type

@& Tie

‘ Design Code : Eurocode2:04

€ Spiral

N.A=104.11Dely.

Rat=0.080

(2000,2828)

! M (kip-in)

=1
=1
=
=1
— [ —
o o~ ™ -

p
(kip)

My
(kip-in)

Mz
(kip-in)

25166.4

0.001

2997.34

231410

-246928.

220277.

21723.2

-286633.

265041.

20284 5

-315936.

308117.

18680.4

-332631.

347231.

174989

-340286.

382440,

16152.1

-342840.

412789.

14838.3

-345674.

437926.

13599.6

-352005.

455467

12487.0

-361725.

463227

11467.5

-374674.

462707.

10503.3

-387367.

456359,

9706.74

-397935.

447453

8950.99

408644

436081.

7935.22

422402,

417020.

6783.14

-434530.

390700.

5527.28

-438637.

358688.

4162.56

431131,

321299

2663.54

-409875.

277536.

1062.82

-367985.

228604.

-604.571

-301637.

175627

-227313

-213601.

120246.

-3742.42

-120141.

68508.5

-4950.65

-372435

230289

-5616.00

0.000

-3149.84
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» Results

” ” Section View : Sectioni_! Interaction Curve | Moment-Curvature Curve | Stress Contour
3-D interaction surface CRCTER )

l—\ﬁew Option

Result > Interaction Curve

\e,( [+ Show All [ Select Angle : IU vl Dea.
. —M-M Curve
@ CI'Ck on ”3D” tab \e-/( [+ Show All [ Select Axial Force : |-10213 vl kip

"P-M Curve

rLoad Combination
* Show Al " Select Load Combination : LC1 -

@ Select Show All in View Option to see

all the P-M curves at the same time. : —
o= Ratio
Combination
Name
. f P_My/Mz
® Select Show All in M-M Curve e i e
AT 2784
LC3 0.147
Oseclect Show All in Load Combination ¥ e aiE
L 2 / / Lcs 0.169
@ The Capacity Ratio is shown for all the / - e
load combinations. The ratio > 1 is
shown in red (LC2)
Report Al Report Close

MIDAS
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» Results

Moment —Cu rvatu re Cu rve section View : Sectionl | Interaction Curve [Moment-Curvature Curve | Stress Contour

Result > Moment —Curvature Curve
or
@ Click on “Moment-Curvature” tab.
@® Enter 100 kips as Axial Load P
@ Enter 0.2 as the Maximum Strain
@ Number of Points: 50

@ Display Idealized Model = Apply

@ Click on different points on curve to
see strain diagram for a each point

MIDAS

[t Point Concrete Meutral Axis. Rebar Curvature Moment '
Meutral Axis Angle | 0 Deg. oin Strain Depth (in) Strain =103 (1/in) (Kip-in} | ﬂ
N hizl Load, P ( kin ) | 100 1 0.000000 0.000000 0.000000 0.000000 0.000000
,\e)"laximum Strain e] 0.2 2 0.000038 42211 -0.000042 0.000267 223872 227
°N¢,, of Points — | 50 3 0.000124 17.018 -0.000196 0.001069 431406612
v Display Idealized Model _ 4 0.000187 -16.804840 -0.000523 0.002405 507508.899
- User Define Curvatl:lre I ) 1fin 5 0.000301 -28.220063 -0.0005879 0.004276 TrE414.770
(for Ideal Model) :
\J [ 0.000444 -32.203376 -0.001555 0.006681 1179130.158
Apply | T 0.000625 -33.746329 -0.002255 0.009621 1649271.348 -
Curvature Moment
Moment Curvature Curve State 10423 (1/in) (kip-in)
Lxial load = 100
Neutral Lxis Angle = 0 a.Crack 0.001055 476814.362
- - b.Yield(Init. 0.008838 1523990.155
.22 [ g
.7,&2_ ;‘ ¢ Yield 0.052383 | 2316205.349
2. 2= d.Uttimate 0.142648 2263025.895
zee e.Yield(ideal) 0.013246 2284052911
1_8e€ g‘ ‘\\ | Strain
[
§ t-e=S \ Strain Diagram
2 oss b ~ C:0.00776247
ary =
= b 7
£ 1.ze€
| \“\\
£ le& o
5 ————
= moooon 7
£00000
a .
200000
200000 R:-0.0383175
o
0.05 0.15 0.25 0.35 0.45 55 0.€5 Point Number 25
Concrete Strain : 0.00776247
Curvature*0.001(1/1in) Rebar Strain : -0,0383175
Cracked Moment of Inertia (Icrack) = 3.55193e4+007 in~4 Neutral Axis Depth ; 43,7449 in
Report | Close |
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» Results

Result > Stress Contours

Section View : Sectionl | Interaction Curve | Moment-Curvature Curve IStre.ss Contourl

OR
Click on “Stress Contours” tab.

@ Select the Load Combination LCB4
@ Check Stress for both Concrete and Rebar

® Check the Max/Min & N.A value

- Tension is taken as +ve and compression as —ve.

[ Stress Result Summary

Load Combination:
Valu
Sig_max = 4.41489 Sig_min = 0.484735
at Y= 80.7 at Y= 0
Z= 33 = 204
Unit @ kip/in2

—View Option
Material Type

Concrete
(F Stress [~ Mesh

Gheel

’7|_ Stress l_ Mesh
Rebar

(V Stress

Value Option

|7 Max/Min |7 Meutral Axis

Companent:
’7 ™ Combined P My Mz ‘
Value Format
’7 @ Exponential

Decimal Point

(" Fixed

——

MAX 4.412+000
 3.70e+000
 3.34e+000
_ 2.99e+000
_ 2.63e+000
 2.27e+000

l 1.91+000
| 1.56e+000
 1.208+000

4.856-001

MIN

Unit : kip/in?
————— MN.A. at Ultimate Strength
2 ANTO2 PNAY

MIDAS
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