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Design of 3D Box Culvert 5.00 m X 3.50 m:

Specifications of the Bridge

Clear Span of Box =5.00m
Thickness of Side walls =0.35m
Clear Height of the Box =3.50m
Thickness of Deck and base Slabs =0.325m

Idealized Span = 5000 + (350/2) + (350/2) =5.35m
Idealized Height = (325/2) + 3500 + (350/2) =3.8375m
Clear Carriageway Width =8.75m

Thickness of Crash Barriers =0.45m

Width of structure 8750 + 2x 450 =9.65m
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Step

‘0§ B Initial Setting — Units Preference

Units Preference

Invoke Midas Civil NX

Open New File

Save as “Box Culvert using wizard”
Go to > “Project”

Click on “Unit System”

Select the unit system [m, kN(ton),
Celsius]

Click on OK

Length Force (Mass) Heat
Oom N (kg) cal
cm OKN (ton) kcal
mm kgf (kg) J
ft tonf (ton) kJ
in Ibf  (Ib) O Btu
kips (kips/g)
O Celsius Fahrenheit

Mote : Selected units are displayed in relevant
dialog boxes. Values are NOT changed with
units.

Set/Change Default Unit System

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 Temperature
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
-

Bill of
Material
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Step

(0§ B Model Generation — Definition of Properties

- Material Data
Properties

General

()

Material Definition

Material ID 1 Name Concrete

Elasticity Data

1
1
1
= 1
. |
o} GO tO > "Propertles" Type of Design Concrete o :
Standard v 1
. o N 1
@ Click on “Material Properties” 08 :
. . . I !
@ Click on “Add” to define materials 1 ]
: Concrete 1
(4] Define Material data: [ Standard | AS17(RC) ]
I I
Code v 1
Name > Concrete : Type of Material 1
Material Section  Thickness 1 o DB Ca0 :
. > [rm—— 1 Isotropic
Type of design> Concrete D Nems Tye  Swndwd DB “—- i — :
1 eel
Concrete Standard > AS17(RC) Modi I . : !
ify... | Modulus of Elasticity 0.0000e+00 kN/m? 1
1
DB > C40 : Poisson's Ratio 0 1
1
: Thermal Coefficient 0.0000e+00 V/IF] 1
: Weight Density 0 kN/m* :
Import
: -
1 B Concrete 1
: i
. -ﬂsmlwmm----------------------------ﬂ
@®) Click on OK
Plastic Material Name NONE -
@ Cl ICk on C|OSE Inefastic Material Properties for Fiber Model
Concrete None v Rebar None
Confined Concrete for Columns None v
Thermal Transfer
@/ Specific Heat 0 Btu/kN-[F]
e @ " Heat Conduction 0 Btu/m-hr-[F]
setresanesd

Damping Ratio 0.05 @
=

Note: When it is required to change some properties of material, the required database is selected and then standard is again set to None
to alter the material Properties
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Step

01 Model Generation — RC. Frame/Box Culvert Wizard

Structure

Longitudinal Tab
&

Rail Track
An

@ Go to “Structure” tab

€@ Click on “RC Frame/Box”
@ Goto “R.C.Frame/Box Culvert P ——

Wizard” tab T iTransverse  Loads

Go to “Longitudinal” tab 2

© Define data:

structure type > “3-Dimensiona

III

Type of bridge > “Box Culvert”

Material > “Concrete”

| ]
SiZe Of Plate Element >1m E Structure Type 2-Dimensional © 3-Dimensional
Type of Bridge
Span >5.35m MNormal Type Frame Pi Type Frame © Box Culvert
Skew Angle >0 (deg) : Material 1 1: Concrete Size of Plate Element 1 m
° . . . : Span 5.35 m Wing Wall ~ Thickness 0O m
Define Dimension data: i
E (ex:3,4,5@5.5) Radius i} m
Refer the drawing and enter the section :
: Skew Angle 0 - [deq] :
dimension parameters s V
> :
t1:0.325m, t3 :0.35m, t4 : 0.35m, al: E...".“P.”ﬁ.'?.”.s .......................................................................... o)
= 11 0325 m t2 0.4876fm t3 0.35 m t4 0.35 m al 0.3 m
0.3m, a3:0m, b1:0.3m, b5:0, h1: {a203048 m a30 m a4 05486m b1 03 'm b2 09144 m
4.175m, h2 :0.065m, p : 0.065m ib3o m b4 8.01624m b5 0 m b6 0.0204ém h1 4175 m =
ih2 0065 m h3 1524 m A 0 [deg] |C O m | p 0065 m i

Note: Click on 3 dots ”El" icon and define the new material property.
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Step

01 Model Generation — Modulus of Subgrade Reaction

Sample Calculations

Here, W and Es are Important parameters

. With reference to the “Foundation
Analysis and Design” by Bowels (5t Editi
on), these values could be found out.
From these given tables(2-7, 2-8,5-6),
Poisson's ratio and Static Stress strain
modulus can be found out. The value
range for Es is very large, hence shall not
be averaged out.

For this, field tests like SPT or lab tests
Could be Useful.

TABLE 2-7
Values or value ranges for Poisson’s ratio p
Type of soil m
Clay, saturated 0.4-0.5
Clay, unsaturated 0.1-0.3
Sandy clay 0.2-03
Silt 0.3-0.35
Sand, gravelly sand -=0.1-1.00
commonly used 0.3-0.4
Rock 0.1-0.4 (depends somewhat on
type of rock)
Loess 0.1-0.3
Ice 0.36
Concrete 0.15
Steel 0.33
TABLE 2-8

Value range* for the static stress-strain
modulus E; for selected soils (see also
Table 5-6)

Field values depend on stress history, water
content, density, and age of deposit

Soil E,,MPa
Clay
Very soft 2-15
Soft 5-25
Medium 15-50
Hard 50-100
Sandy 25-250
Glacial till
Loose 10-150
Dense 150-720
Very dense 5001440
Loess 15-60
Sand
Silty 5-20
Loose 10-25
Dense 50-81
Sand and gravel
Loose 50-150
Dense 100-200
Shale 150-5000
Silt 2-20

*Value range is too large to use an “average” value for design.

TABLE 5.6
Equations for stress-strain modulus E; by several test methods

E, in kPa for SPT and units of g. for CPT; divide kPa by 50 to obtain ksf. The N values should be
estimated as Nss and not Nye. Refer also to Tables 2-7 and 2-8.

Soil SPT CPT
Sand (normally E, = 500(N + 15) E, = (210 4)q.
consolidated) — 7000 \/ﬁ = 8000 \/‘7;
= 6000N s
— E, = 1.2(3D} + 2)q.
{E, = (15000 to 22000) - InN *E, = (1 + D})q.
Sand (saturated) E, = 250(N + 15) E, = Fq.

e=10 F =35
e =06 F=170

Sands, all (norm. YE, = (2600 to 2900)N

consol.)

Sand (overconsolidated) tE, = 40000 + 1050N E, = (6 to 30)q.
Eyocry = Evne /OCR
Gravelly sand E, = 1200(N + 6)
= 600(N + 6) N=15
= 600(N + 6) + 2000 N>15
Clayey sand E, = 320(N + 15) E, = (310 6)q.
Silts, sandy silt, or E; = 300(N + 6) E, = (1 to 2)q.
clayey silt
If g. < 2500 kPa use SE, = 2.5¢.
2500 < g. < 5000 use E, = 4q. + 5000
where
E, = constrained modulus = a%%—m = ;"!—"-
Soft clay or clayey silt E, = (3 to 8)q,

3-D Box Culvert



Step

01 Model Generation — Modulus of Subgrade Reaction

Sample Calculations

Using Steinbrenner's equations the influence factors could be found out to calculate subgrade modulus for four corners and at the center of a rectangular base
Depth of Compressible soil = H = 14m

Breadth of the Base Slab = B =5.7m Hence at Center B’=2.85m

Length of the Base Slab = L=11m Hence at Center L’ = 5.5m

N=H/B’'=14/2.85=4.9

M=L"/B’=5.5/2.85=1.9

These N and M are further used to calculate the influence factors using following equations and table 5-2 and graph mentioned in the next slide.

For Center
Modulus of Subgrade Reactions:
I, = 0.520
I, = 0.057 Modulus of subgrade reaction at center K.oper = ————— =5632 kN/m2/m
4B E'l I,
lg = 0.552
. 1
Ir = 0.775 Modulus of subgrade reaction at center K.oyner = ———— = 15583 kN/m?/m
BE Il
For Corner 4Kcenter+ K_,, ..
Average subgrade modulus K = 5 =7622 kN/m2/m
I, = 0.347
l, = 0.092 Say K =7630 kN/m?/m
I = 0.399
e = 0.775

3-D Box Culvert | 8



Step

()4 B8 Model Generation — Modulus of Subgrade Reaction

Table, Equation and Graph used for the calculations of influence factors

TABLE 5-2
Values of I; and I, to compute the Steinbrenner influence factor I; for use : AN 1 =2 I
in Eq. (5-16a) for several N = H/B' and M = L/B ratios A i TS

N M=10 1.1 1.2 1.3 14 1.5 1.6 1.7 1.8 1.9 20

02 4, =0.009 0008 0.008 0008 0.008 0.008 0.007 0.007 0.007 0.007 0.007

L =0041 0042 0042 0042 0042 0042 0043 0043 0043 0043 0.043 For I¢ calculations:
04 0033 0032 0031 0030 0029 0028 0028 0027 0027 0.027 0.027
0066 0068 0069 0070 0070 0071 0071 0072 0072 0073 0.073 10
0.6 0066 0.064 0063 0061 0060 0059 0058 0057 0056 0056 0.055 ™
0079 0081 0083 0085 0087 0088 0089 0090 0091 0091 0092 09 S
N
08 0.104 0.102 0.100 0098 0096 0095 0093 0092 0091 0090 0.089 N &z s o
0.083 0.087 0.090 0.093 0095 0.097 0098 0.00 0.101 0.102 0.103 & A 4 4 e
§ \ \Z s
1.0 0.142 0.140 0.138 0.136 0.134 0.132 0.130 0.129 0.127 0.126 0.125 g SO \"yl %5
0.083 0088 0.091 0095 0098 0.100 0.102 0.104 0.106 0.108 0.109 §07 N \\%\a
N > N
/ 9
1.5 0224 0224 0224 0223 0222 0220 0219 0217 0216 0214 0213 & k
0075 0080 0084 0089 0093 009 0099 0.102 0.105 0.108 0.110 " v SN [N
20 0285 0288 0290 0292 0292 0292 0292 0292 0291 0290 0289 NS, il S
0064 0069 0074 0078 0.083 0.086 0090 0094 0097 0.100 0.102 T~
0 —F v weo S S S © =3
3.0 0363 0372 0379 0384 0389 0393 0396 0398 0400 0401 0.402 ReaEsgse o8 B 8B =
pth ratio, D/B

0.048 0.052 0.056 0.060 0.064 0.068 0.071 0075 0.078 0.081 0.084

P> e D e N el T A VT VE VTS
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Step

(0§ B Model Generation - RC. Frame/Box Culvert Wizard

Transverse Tab

@ Go to “Transverse” tab

©) select Type > “Type 1”

Size of Plate Element > 1m

Refer the drawing and enter the section

dimension parameters

b3:0.45m, b4 : Om, b5 :8.75m, b6 : Om,

b7 :0.45m
b1 |0 m b2 0 m b3 0.45 m ba 0 m
© Define data for supports of culvert: bslers Im [bello o brlloss lm [olEEEEm
Spring Type > “General” P nllo
Modulus of Subgrade Reaction > Supports of Pi Frame
Lower > 7630 kN/m3 Transverse Fixed Support w | from left side o)
A Supports of Culvert ¥
Length of Elastic Link>1m i - !
Spring Type O General :
Modulus of Subgrade Reaction Lower 7630 kMN/m? :
Lateral  19635.9 kN/m?
Upper 19635.9 kN/m? :
Length of Elastic Link 1 m
........................................................................................ b

3-D Box Culvert 10



Step

(0§ B Model Generation - RC. Frame/Box Culvert Wizard

(ELRE])

Load Combinations AASHTO-Std2K w Factored Unh:tnren—)- 1

i
I
i i
. . Define Maving Load Cade
© Go to “Load” tab @ i required for further use, click on i i

) ] ) eyt paplapiag |
@) Define Load Combination : Save As... to save the wizard file. This B Serweign e)
Select code > “AASHTO-Std2K” file saves data input done in the © Pavement Weight Density | 22 ki Thickness | 0.065  m

. . . H Soi Weight Densi 20 M/m?® Phi 30 eg)
Click > Define Moving Load Code wizard ' anbensy ’ ! S
Surcharge 0 kM/m?
Select Moving Load Code > “New Zealand” i
& e CIICk on OK Submerged Weight Density 10.9961 kMN/m?*
e Click > “Self Weight” Load Slope w1 15 ®R1 15
C||Ck > ”Pavement" Underground Water GL 0 m
Barmier Self Weight 11.25 kN/m Additional Load 0 kN/m
Weight Density > 22 kN/m? > -
ThiCkness >0.065m SideWalk Weight Density 0 kM/m® Thickness 0.3 m
C||Ck > ”Soil" Crowd Load 0 kM/m?

Weight Density > 20 kN/m?

Class of Loading = H15-44 B

Surcharge>0 Eccemiciy
Phi> 30 (deg)
. o L 0
Click > “Barrier” "
Self Welght >11.25 kN/m System Temperature T+ o m
Additional Load >0 Temperature Gradient DeltaT 175 m
Click > “Temperature Gradient”:
Shrinkage Strain 0.000199 Thermal Coefficient 1.2e-05 | m)

Delta T>17.5 [T]

Click >Shrinkage Strain > 0.00019997 “_";ﬂpi {“'G‘Ke)'. o

Thermal Coefficient > 1.2 e-005 1/[T]

Note: Assuming area of crash barriers as 0.45 m2 SW of CB = 0.45X 25 = 11.25 kN/m
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Step
Model Generation — RC. Frame/Box Culvert Wizard

Generated Model
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Step

(0§ B Model Generation - RC. Frame/Box Culvert Wizard

Boundary Conditions generated by wizard

The boundary conditions created by the program are: Elastic Links and Spring supports

Vertical Stiffness (Local direction of the links) is calculated using: modulus of subgrade reaction x effective area

Elastic Links Stiffness
. . 5
Numbers Effective Area Calculations (L X B) Area (m2) kN/m
0.175 045
1,12 and 13, 24 (T X T) 0.0875x 0.225 0.01969 150.2156
0.175 0.45 0.972222
2,11 and 14, 23 — X (T + - ) 0.0875x0.71111 0.06222 474.7556
0175 0.972222
S ;;d 5 1 (-, x2x——) 0.0875x0.972222  0.08507 649.0799
0.175 1 0.45
25,36 and 85,96 ( ) + E) X — 0.5875 x 0.225 0.13219 1008.5906
0.175 1 045 0.972222
26, 35 and 86, 95 ( — + E) X (T+ 5 ) 0.5875x0.71111 0.41778 3187.6444
0.175 1 0.972222
27to 3491”“' 8710 () +)x2x 0.5875x0.972222 057118 4358.1076
37, 48, 49, 60, 61, 1 045
72,73 84 5 X —— 0.5x0.225 0.1125 1716.75
38 47,50 59, 62 1 1 045 0.972222
’ 7’ 7 ’ ) _ + _ _
71,74, 83 (2 : ) x ( - . ) 1x0.71111 0.71111 5425.7769
39to 46, 51 to 58, 11 0972222
63 ( S + E) X ( X2) 1X0.972222 0.972222 7418.0539

to 70 and 75 to 82

3-D Box Culvert | 13



Step

01

Model Generation — RC. Frame/Box Culvert Wizard

PLANE THICKNESS

Go to “VIEW” tab
Click on “Display”
Click on “Display option”
Click on “Draw”
Select “Hidden Option (Model)”
Check on “Plane Thickness”

Click on “OK”

v
c
T

AV

View

Display Option

Color Print Color Size
Select item Option Value
Element Color Type
Fill
Wiref ti .
ireframe Option Outline

Snap/Select Option

Print Color Option : J}
Inactivated Object OFill and Outfhle
Beam/Wall Diagram

SRC/Compasition Line Width Thickness

Dynamic Label .

Fls:)or Load Color Frame Thickness

Element Line Width sansmsnsnsnnnnnnnnnnnl )

i @Plane Thickness

.......................

Default Item | Default All
Default All Options E OK ;‘ Cance ‘

3-D Box Culvert
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Step
Model Generation — RC. Frame/Box Culvert Wizard

Generated Model
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Step

01

Model Generation — RC. Frame/Box Culvert Wizard

Boundary Conditions generated by wizard

B Angle SDx SDy SDz SRx SRy SRz
No |Nodel|Node2  Type | rjoeny| RICD | onim) | (kNm) | (kNim) | (kN-m/[rad]) | (kN-m/[rad])  (kN-m/[rad])
1| 27| 1as/GEN 0.00] 000000 | 150.2156  0.0000]  0.0000 0.00 0.00 0.00
2| 278]  146[GEN 0.00 000000 | 4747556  0.0000]  0.0000 0.00 0.00 0.00
3| 27| 147]GEN 0.00] 000000 | 640.0799]  0.0000]  0.0000 0.00 0.00 0.00
4| 280] 148fGEN 0.00] 000000 | 640.0799]  0.0000]  0.0000 0.00 0.00 0.00
5 281]  149/GEN 0.00] 000000 | 640.0799]  0.0000]  0.0000 0.00 0.00 0.00
6|  282] 150/GEN 0.00] 000000 | 640.0799]  0.0000]  0.0000 0.00 0.00 0.00
7| 283 151[GEN 0.00] 000000 | 640.0799]  0.0000]  0.0000 0.00 0.00 0.00
o] 284] 152GEN 0.00] 000000 | 640.0799]  0.0000]  0.0000 0.00 0.00 0.00
o| 285 1s3/GEN 0.00] 000000 | 640.0799]  0.0000]  0.0000 0.00 0.00 0.00
10 286] 154|GEN 0.00] 000000 | 640.0799]  0.0000]  0.0000 0.00 0.00 0.00
11 287] 155/GEN 0.00 000000 | 4747556  0.0000]  0.0000 0.00 0.00 0.00
12 288] 156|GEN 0.00] 000000 | 150.2156  0.0000]  0.0000 0.00 0.00 0.00
13 280] 193[GEN 0.00] 000000 | 150.2156  0.0000]  0.0000 0.00 0.00 0.00
14| 200 194|GEN 0.00 000000 | 4747556  0.0000]  0.0000 0.00 0.00 0.00
15| 201] 195/GEN 0.00] 000000 | 640.0799]  0.0000]  0.0000 0.00 0.00 0.00
16 202] 196/GEN 0.00] 000000 | 640.0799]  0.0000]  0.0000 0.00 0.00 0.00
17| 203 1o7|GEN 0.00] 000000 | 640.0799]  0.0000]  0.0000 0.00 0.00 0.00
10 204] 198|GEN 0.00] 000000 | 640.0799]  0.0000]  0.0000 0.00 0.00 0.00
No |Nodet| Node2| Type I?[dA::;; RIGID (ksNDl:(n) (fu?ﬁ.) (kSN?;) (kN-SmT[,:ad]) (kN-:ﬁ[yrad]) (ku-irf[zrad])

19 295 199/ GEN 0.00| 000000 649.0799 0.0000 0.0000 0.00 0.00 0.00

20 296 200|GEN 0.00| 000000 649.0799 0.0000 0.0000 0.00 0.00 0.00

21 297 201 GEN 0.00| 000000 649 0799 0.0000 0.0000 0.00 0.00 0.00

22 298 202 GEN 0.00| 000000 649 0799 0.0000 0.0000 0.00 0.00 0.00

23 299 203|GEN 0.00| 000000 474.7556 0.0000 0.0000 0.00 0.00 0.00

24 300 204 |GEN 0.00| 000000 150.2156 0.0000 0.0000 0.00 0.00 0.00

25 301 205/ GEN 0.00| 000000 1008 5906 0.0000 0.0000 0.00 0.00 0.00

26 302 208 GEN 0.00| 000000 3187 6444 0.0000 0.0000 0.00 0.00 0.00

27 303 207 |GEN 0.00| 000000 4358 1076 0.0000 0.0000 0.00 0.00 0.00

28 304 208|GEN 0.00| 000000 4358.1076 0.0000 0.0000 0.00 0.00 0.00

29 305 209 GEN 0.00| 000000 4358 1076 0.0000 0.0000 0.00 0.00 0.00

30 306 210/ GEN 0.00| 000000 4358 1076 0.0000 0.0000 0.00 0.00 0.00

31 307 211|GEN 0.00| 000000 4358 1076 0.0000 0.0000 0.00 0.00 0.00

32 308 212|GEN 0.00| 000000 4358.1076 0.0000 0.0000 0.00 0.00 0.00

33 309 213/GEN 0.00| 000000 4358 1076 0.0000 0.0000 0.00 0.00 0.00

34 310 214 GEN 0.00| 000000 4358 1076 0.0000 0.0000 0.00 0.00 0.00

35 311 215|GEN 0.00| 000000 3187 6444 0.0000 0.0000 0.00 0.00 0.00

36 312 216|GEN 0.00| 000000 1008.5906 0.0000 0.0000 0.00 0.00 0.00

a7 313 217 GEN 0.00| 000000 1716.7500 0.0000 0.0000 0.00 0.00 0.00

38 314 218/ GEN 0.00| 000000 5425 7778 0.0000 0.0000 0.00 0.00 0.00

39 315 219|GEN 0.00| 000000 7418.0556 0.0000 0.0000 0.00 0.00 0.00

40 316 220|GEN 0.00| 000000 7418.0556 0.0000 0.0000 0.00 0.00 0.00

4 317 221\ GEN 0.00| 000000 7418.0556 0.0000 0.0000 0.00 0.00 0.00

42 318 222/GEN 0.00/ 000000 7418.0556 0.0000 0.0000 0.00 0.00 0.00!

3-D Box Culvert

16



Step

(0§ B Model Generation - RC. Frame/Box Culvert Wizard

Boundary Conditions generated by wizard

B Angle SDx SDr SDz SRx SR SRz
No  Nodet Node2 Type [t R | N, | (v | (oum) | GNemirad) | (miad) | (k-mitrad) No  Nodet Node2| Type |\faegh) RSP | goumy | owm) | (Nm) | (N-wid) | (KN-milrach | (kN-mirad)
31 307 211|GEN 0.00| 000000 | 4358.1076 0.0000 0.0000 0.00 0.00 0.00 61 337 241|GEN 0.00| 000000 1716.7500] 0.0000 0.0000 0.00 0.00 0.00
32 308 212|GEN 0.00| 000000 | 4358.1076 0.0000 0.0000 0.00 0.00 0.00 62 338 242|GEN 0.00] 000000 | 54257778 0.0000 0.0000 0.00 0.00 0.00
33 309 213|GEN 0.00| 000000 | 4358.1076 0.0000 0.0000 0.00 0.00 0.00 63 339 243|GEN 0.00| 000000 | 74180556 0.0000 0.0000 0.00 0.00 0.00
34 310 214/GEN 0.00| 000000 | 4358.1076 0.0000 0.0000 0.00 0.00 0.00 64 340 244|GEN 0.00| 000000 | 7418.0956 0.0000 0.0000 0.00 0.00 0.00
35 31 215/GEN 0.00| 000000 | 3187.6444 0.0000 0.0000 0.00 0.00 0.00 65 341 245|GEN 0.00] 000000 | 7418.0556 0.0000 0.0000 0.00 0.00 0.00
36 312 216|GEN 0.00| 000000 1008.5906 0.0000 0.0000 0.00 0.00 0.00 66 342 246|GEN 0.00| 000000 | 74180556 0.0000 0.0000 0.00 0.00 0.00
37 313 217 |GEN 0.00| 000000 1716.7500 0.0000 0.0000 0.00 0.00 0.00 67 343 247|GEN 0.00| 000000 | 7418.0956 0.0000 0.0000 0.00 0.00 0.00
38 314 218|GEN 0.00| 000000 | 5425.7778 0.0000 0.0000 0.00 0.00 0.00 68 344 248|GEN 0.00] 000000 | 7418.0556 0.0000 0.0000 0.00 0.00 0.00
39 315 219|GEN 0.00| 000000 7418.0556 0.0000 0.0000 0.00 0.00 0.00 69 345 249|GEN 0.00 000000 7418.0556 0.0000 0.0000 0.00 0.00 0.00
40 316 220|GEN 0.00| 000000 | 7418.0556 0.0000 0.0000 0.00 0.00 0.00 70 346 250|GEN 0.00| 000000 | 7418.0956 0.0000 0.0000 0.00 0.00 0.00
41 317 221|GEN 0.00| 000000 | 7418.0556 0.0000 0.0000 0.00 0.00 0.00 " 347 251|GEN 0.00| 000000 | 54257778 0.0000 0.0000 0.00 0.00 0.00
42 318 222 |GEN 0.00| 000000 | 7418.0556 0.0000 0.0000 0.00 0.00 0.00 2 348 252|GEN 0.00 000000 1716.7500 0.0000 0.0000 0.00 0.00 0.00
43 319 223 |GEN 0.00| 000000 | 7418.0556 0.0000 0.0000 0.00 0.00 0.00 73 349 253|GEN 0.00| 000000 1716.7500] 0.0000 0.0000 0.00 0.00 0.00
320! 224 |GEN 0.00| 000000 | 7418.0556 0.0000 0.0000 0.00 0.00 0.00 74 350 254|GEN 0.00| 000000 | 54257778 0.0000 0.0000 0.00 0.00 0.00
321 225 GEN 0.00| 000000 7418.0556 0.0000 0.0000 0.00 0.00 0.00 5 351 255|GEN 0.00 000000 7418.0556 0.0000 0.0000 0.00 0.00 0.00
322 226 |GEN 0.00f 000000 | 7418.0556 0.0000 0.0000 0.00 0.00 0.00 76 352 256|GEN 0.00| 000000 | 7418.0956 0.0000 0.0000 0.00 0.00 0.00
323 227 |GEN 0.00| 000000 | 95425.7778 0.0000 0.0000 0.00 0.00 0.00 7 353 257|GEN 0.00] 000000 | 7418.0556 0.0000 0.0000 0.00 0.00 0.00
324 228|GEN 0.00| 000000 1716.7500 0.0000 0.0000 0.00 0.00 0.00 78 354 258|GEN 0.00 000000 7418.0556 0.0000 0.0000 0.00 0.00 0.00
325 229|GEN 0.00| 000000 1716.7500 0.0000 0.0000 0.00! 0.00 0.00 79 355 259|GEN 0.00| 000000 | 7418.0956 0.0000 0.0000 0.00 0.00 0.00
326 230|GEN 0.00| 000000 | 54257778 0.0000 0.0000 0.00 0.00 0.00 80 356 260|GEN 0.00] 000000 | 7418.0556 0.0000 0.0000 0.00 0.00 0.00
327 231|GEN 0.00{ 000000 7418.0556 0.0000 0.0000 0.00 0.00 0.00 81 357 261|GEN 0.00 000000 7418.0556 0.0000 0.0000 0.00 0.00 0.00
328 232|GEN 0.00| 000000 | 7418.0556 0.0000 0.0000 0.00! 0.00 0.00 82 358 262|GEN 0.00| 000000 | 7418.0956 0.0000 0.0000 0.00 0.00 0.00
329 233|GEN 0.00| 000000 | 7418.0556 0.0000 0.0000 0.00! 0.00 0.00 83 359 263|GEN 0.00| 000000 | 54257778 0.0000 0.0000 0.00 0.00 0.00
330! 234 |GEN 0.00| 000000 7418.0556 0.0000 0.0000 0.00 0.00 0.00 84 360 264|GEN 0.00 000000 1716.7500 0.0000 0.0000 0.00 0.00 0.00
331 235/GEN 0.00| 000000 7418.0556 0.0000 0.0000 0.00 0.00 0.00 85 361 265|GEN 0.00| 000000 1008.5906 0.0000 0.0000 0.00 0.00 0.00
332 236 GEN 0.00{ 000000 7418.0556 0.0000 0.0000 0.00 0.00 0.00 86 362 266|GEN 0.00/ 000000 3187.6444 0.0000 0.0000 0.00 0.00 0.00
333 237|GEN 0.00{ 000000 7418.0556 0.0000 0.0000 0.00 0.00 0.00 a7 363 267 |GEN 0.00/ 000000 43581076 0.0000 0.0000 0.00 0.00 0.00

High lateral stiffness provided by the program for the stability: It would be around = modulus of subgrade reaction x 107

Node Type Fixed SDx SDy sDz SRx SRy SRz
(kN/m) (kN/m) (kN/m) (kN-m/[rad]) (kN-m/[rad]) (kN-m/[rad])
229|Linear 000000 | 763000000 0.0000 0.0000 0.00 0.00 0.00
230|Linear 000000 | 763000000 0.0000 0.0000 0.00 0.00 0.00
231|Linear 000000 | 763000000 0.0000 0.0000 0.00 0.00 0.00
232|Linear 000000 | 763000000 0.0000 0.0000 0.00 0.00 0.00
233|Linear 000000 | 763000000 0.0000 0.0000 0.00 0.00 0.00
234 |Linear 000000 | 763000000| 763000000 0.0000 0.00 0.00 0.00
235|Linear 000000 | 763000000 0.0000 0.0000 0.00 0.00 0.00
236|Linear 000000 | 763000000 0.0000 0.0000 0.00 0.00 0.00
237|Linear 000000 | 763000000 0.0000 0.0000 0.00 0.00 0.00
238|Linear 000000 | 763000000 0.0000 0.0000 0.00 0.00 0.00
239|Linear 000000 | 763000000 0.0000 0.0000 0.00 0.00 0.00
240|Linear 000000 | 763000000 0.0000 0.0000 0.00 0.00 0.00

3-D Box Culvert 17
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Step

)4 B Model Generation — Moving Load Definition

Activation of Slab Elements
o To view the model in Front view
Click on
@) Click on “Select Single” and
Select the top portion as shown
©) Click on “Activate” button o)
@) To view the modelin top view

Click on

Click on “Display [H] > Node >
Uncheck the node option to
undisplay the nodes

Py 7°

—>

3-D Box Culvert 19



Step

)4 B Model Generation — Moving Load Definition

Project Node/Elemen Properties Boundary Results Pusl Traffic Surface Lanes

= (=) ~ Lane Name I'.aﬂe 1
LA “Trafic Lane Propertes

1
o
Maoving Load - " Traffic Line Traffic S Viovi Concurrent

v Lanes™ Lar Ll | o L ___
QJ Go to “Load” > “Moving Load”> - y s Data y———————
Moving load code —"New Zealand”

Traffic Surface Lanes

@ Click “Traffic Surface Lanes” Start
a: Offset

ej Click “Add” Traffic Surface Lanes b : Lane Width °J-
[rEmmm—————————————— 1
Lane Name : Load Element Width 3 m :
GJ Lane Name > “Lane 1” ! Wheel spacing 18 m
I I
. “ I OffsetDistance ]
Lane Width “3”m : to Lane Center 0 m :
Wheel Spacing “1.8”m 1| Skew ;
1 A ~ 1
i 12 Stat 0 o End O 7 | [deq]
Offset Distance to Lane Center Pl 108!.-\ i i
. I I
“2.115"m | ciose | e i NL? = TTfRmene e Optmizanon T
- Load Lane Width 3 —
: Moving Direction e):
I
o Lane Lane | Wheel | Offset 1 O Foward Backward  Q Both i
°) Moving Direction > Both ! !
Name Width | Spacing | Distance I Selectonby i
Select Selection by “2 Points” 1 o 2P0 Picking Number |
1 1
Click on node no. 12 Lane 1 3m 1.8m 2.115m 1000 moy
1000 m o
. e P
Click on Node no. 108 Lane 2 3m 1.8m 5.445m -~
e perations
Y ciick "0
o . . .. No Node Offset.
@) Similarly define remaining lanes as (m) |
1 12 2115
2 24 2115
per the table 5 3 2115
4 2115

6
d)ﬁs
oK 1 { Cancel Apply
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Step

)4 B Model Generation — Moving Load Definition

Structure Nod en Boundary Load

& Moving Load Code c
z, et | i g

Traffic Line Traffic Surface ‘J’ehiclez@ ing Concurrent

Define Vehicles

f New Zealand ‘-‘_|
Moving Load

© Go to “Load” > “Moving Load” * @ Lan Lane: o Group™

© Click “Vehicles”

© Click “Add Standard”

o Select “Standard Name” > “Traffic
Load”

Standard Name

‘.Trafﬁc Load - ‘

Select Vehicular Load Type >

i orma st —,
Check on “Consider Contact Area” Vehicle Name Type
-

click“Apply
© click “ok e

© Click “Close”

Vehicular Load Properties

Vehicular Load Name HN (normal) loading

Wehicular Load Type HN (normal) loading hd

No Load (kN) Spacing(m) w 10.5 KN/m
1 120 5
2 120 end

rrrrrrrrrrrio
.

Consider Contact Area

Width 0.5 m
Length 0.2 m

I

o

i OK i_l Cancel l Apply
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Step

)4 B Model Generation — Moving Load Definition

Project Results Pushover

Moving Load Case =

=5
Moving Load " " Traffic Line Traffic Surface Vehicles Moving Concurrent  Dynamic
. + v 3 Load Cases Group™  Load Factorv
@ Go to “Load” > “Moving Load” e _ e - °

©) Click “Moving Load Cases”

Define Moving Loa

@) Click “Add"

ILoad Case Name

e o o o o e o o e e e e e e e e

@ Enter Load Case Name “MLC 1” Descrpion

Load Case for Permit Vehicle

Moving Load Optimization
© scicctNewsridgevesign (N (N

and HO) Load Case Description mJ I--Gi”e-'a‘-__________e)
1 © New Bridge Design (HN and HO) ;
) . L ]
e Select: vehicle under HN Ioadlng Rating. Posting, HPMV. 50MAX Evaluation
Fatigue
@) Move all lanes to Selected Lanes 5t ane Facer
. Num of Loaded Lanes Scale Factor
side ; :
2 0.9
@ Click “OK” ] 0
‘ Close ‘ 4 0.7
5 0.6
6 ormore 0.55
e oad Case Data
: HN Loading VLHN (normal) loading hd :
I HO Loading None |l

° signment Lanes
e e

ine of Lanes Selected Lanes

1

1

1

|
1

1

(I Pyl PR

Lanes for HO

Lane 1

1
1
1
Lane 2 1
1
1
1
L}

—_—
QO . | .. =m
o3
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Step

(0§ B Model Generation -

Moving Load Definition

Structure group

@ To view the model in Front view
Click on as shown

©) Click: Group tab
* Right click on Structure group
* Click: New
* Name: Top slab

© Click on “select Single” and Select
the top portion as shown from left
to right

(2 ] Right click on “Top slab” in
structure group and click assign

Tree Menu

Tree Menu  Task Pane
PepEp——,

Tables Works : Group i{epon
===l

_____________ New
I&] Boundary Group : 0

I‘zl Load Group: 0

I:\I Tendon Group : 0

New...

lree Menu Task Pane m ﬂ_ﬂ

lables Works Group Report

Search
%] Group
EI Structure Group : 1 o

"
1
----------------

E’i Load Group: 0

\:.I Tendon Group : 0

Active

Inactive

Rename

3-D Box Culvert 23



Step

)4 B Model Generation — Moving Load Definition

= Project ure en 5 Boundary Load
. LC Movi i [}
Dynamic Load Factor [ o i B Es
Moving Load | Traffic Line Traffic Surface Vehices Moving Concurrent  Dynamic
o Go to “Load” > ”MoVing Load” * “" 3 Load Cases Group~ _oad Factorv

#  Dynamic Load Factor

i i Fes Dynamic Load Factor Table
Q Click “Dynamic Load Factor” Jynamic Load Factor

©) Check: SG: Top slab

namic Load Factor

o Under Auto Calculation

o SRS GO e ——————————
e Spanlength:5.35m SG TCBEEED ]
1 1
* Average Span Length: 5.35 m [ I
1 1

. 1
©) Click “Add” ] |
i i
© Click “OK” [ |
1 1

1
'- o --I|
°J & Auto Calculation :
: Span Length 5.35 m :
: Average Span Length 5.35 m :
: Bending and Shear for Beam Element Auto :
: Reaction Auto :
1 1
1 Al Other Effects 1 1
e NI

(e.g.Axial, Torsion, Stress, Displacements, etc)

Group List Length Avg. Length  Other

1
E’h_
fH User Defined
-[1 OK 1 Cancel
L i
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Step

‘0§ B Model Generation — Domain Definition

i t t Node/Element
Domain for Slab : S e

@ Go to Node/Elements > Define

Domain

@) Domain Name > Slabs

e Click on > Select Single

Name slab
@ Select top and bottom slab Elements :
* Element Type Plate v
asin image  ElementList 11088 17710253

e Click on > Add

Name Type

‘ Close ‘

B A

3-D Box Culvert 25



Step

‘0§ B Model Generation — Domain Definition

) " Node/Element o ¢
Domain for Walls , < =
+) AR Wy 2 : A \--"

Numbering Renumbering C

@ Go to Node/Elements > Define
Domain

@) DomainName > walls

+ Domain

@) Clickon > Select Single

E N Il
@) Select top and bottomslab Elements e wall

: Element Type Plate v |

as inimage : ElementList 89t0176

© ) Clickon> Add % Modify

Click on “Display ) > Node > Name Type

Uncheck the node option to display

the nodes

‘ Close ‘

3-D Box Culvert 26



Step

‘0§ B Model Generation — Domain Definition

Activation of Slabs
@® Click on Hidden °i
@® ) Click on Activate All

@® ) Click on > Select Single

@ Select Side wall Elementsas in image
L3)

@ click on activate

3-D Box Culvert 27



Step

‘0§ B Model Generation — Domain Definition

Sub-Domain for End slabs

@ Go to Node/Elements > Define Sub-
Domain

@) Domain Name > Slabs
Sub Domain Name > Left End Slabs
Member Type > Plate Beam (1D)
Rebar Direction > Local

@) Sclect Left end Elements as in image

@ Click on > Add

(5 ) Repeat the steps 1 to 5 to add Right

End Slabs

Node/Element

E Name slab b

E Element Type Flate

E Sub-Domain

i Name left end slabs

i Member Type Plate Beam (1D) ~

Rebar Direction
© Local
ucs ~

Reference Axis

Reference Axis

0.00, 0.00, 0.00 0.00, 0.00, 0.00
Rebar Dir.(CCW)
[ Angle f L Axis X 0 ~

Dir.2: Angle from Dir.1 90 -~

Element List
2033 17710198

P ST ST

MName Type Rebar Dir. Angle Elements
LeftEn.. Beam Local 0490  1to3317..
Right E... Beam Local 0+90 56t088 2...
Mid Slab Beam Local 0+90 341055 1...

Close

3-D Box Culvert
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Step

‘0§ B Model Generation — Domain Definition

Node/Element

£ % ¥ & w O

Create Translate Divide Merge Delete

Sub-Domain for Mid slabs

@ Go to Node/Elements > Define Sub-

Domain

@) Domain Name > Slabs

EDc}mafn
. . EN m
Sub Domain Name > Mid Slabs P
EEIement Type Plate
Member Type > Plate Beam (1D) §sub-Domain
iName Mid Slab
Rebar Direction > Local EMemberwne Plate Beam (1D) i
E Rebar Dirsction g I———————————————q
© Select top and bottom slab Elements ! OLocal ., . . :
. B | L mccm e
asin |mage Reference Axis i

Reference Axis

o Click on > Add e

o

0.00, 0.00, 0.00 0.00, 0.00, 0.00

Rebar Dir.(CCW)

. [ —————————————— - -
Element List
341055 19910231 : 1
* + + +—4
<) I |
-
MName Type Rebar Dir. Angle Elements
LeftEn... Beam Local 0+90  1te3317..
Right E... Beamn Local 0+90 56to88 2...

0+90 341055 1...

Close

3-D Box Culvert | 29



Step

‘0§ B Model Generation — Domain Definition

Activation of Walls

@) Click on Activate All

@) Select Side wall Elements

asinimage

©) Click on Activate

© Go to Side View

.

o ——— S S S
.
S N N N S N SN N SN SN NN SN N SN NN NN S N S

e |

3-D Box Culvert | 30



Step

01

Model Generation — Domain Definition

Sub-Domain for Top & Bottom

walls

@ Go to Node/Elements > Define Sub-
Domain

@ DomainName > walls
Sub Domain Name > Top walls
Member Type > Plate Column (1D)
Rebar Direction > Local

© select top wall Elements as in image

@ Clickon > Add

© Repeat Steps 4 to 6 to add Bottom

Walls

Node/Element

:Elemem Type Flate
E_Sub-DUrnam
i\lame top walls
;\Aember Type Plate Column (1D) -
i Rebar Direction
Local
ucs ~

Reference Axis

& Reference Axis

0.00, 0.00, 0.00 ! 0.00, 0.00, 0.00

Rebar Dir.(CCW)

Element List
891099 13310143

Orrzm snzran mcrem

Name Type Rebar Dir. Angle Elements
topwalls  Col. Local 0+90 89to291...
bottom...  Col. Local 0+90  122t0132...
mid wa... Col. Local 0+90  100to121 ...

Close

1 i

r===%

SRR )

3-D Box Culvert
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Step

01

Model Generation — Domain Definition

Sub-Domain for Mid walls

@ Go to Node/Elements > Define Sub-
Domain
@ DomainName > walls
Sub Domain Name > Mid walls
Member Type > Plate Column (1D)
Rebar Direction > Local
© select Mid wall Elements as in image

@ Clickon > Add

Node/Element

Name walls w
:flemem Type Plate
fSub—Dnrnain
?‘Jame mid walls
i‘dember Type Plate Column (1D) w E
E Rebar Direction £
©Local
ucs £

Reference Axis

Reference Axis

0.00, 0.00, 0.00 0.00, 0.00, 0.00
Rebar Dir.(CCW)
0 ~
90 ~

Element List
10010121 14410165

Vo
Name Tyhe Rebar Dir. Angle Elements

top walls Col. Local 0+80 B9to99 1...

bottom. .. Col. Local 0+90 122t0132...

Local

0+20  100t0121 ...

Close

o —

©

[ —

L L]

3-D Box Culvert
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Step

()Y Analysis & Results — Analysis

Analysis

Moving Load Analysis Control

P-Delta Buckling Mo C Settlement Nonlinear

Force/Stress

Stress

Check Stress and concurrent force ey —

® Click on > “Activate All [= ”
o GO to ISO View Moving Load Analysis Control Data
Truck/Train Load Control Option
e GO tO "AnalySiS" tab Analysis Method
© Exact
O ciick “Moving Load” Load Point Selection
© Influence Line Dependent Point All Points o
o In mov|ngLoadAna|ys|sContr0| Data L L L LR LY CT T LY TP ERERT TR TR AR J
a Influence Generating Points 1
WindOW' E © Number/Line Element 3 - E
’ E Distance between Points 0 E
Enter Number/Line Elements >3 .
:An;llysis Results :
Under Analysis Results > Plate Plate Frame g
Center Normal :
Select “Center + Nodal” and Cantar + Nadal ¢ Normal + Concurrent =

o CIle ”oK" Concurrent Force of Elastic/General Links

=5 Calculation Filters

Reactions

© Al Group ~
Displacements

O Al Group ~
Forces/Moments

O Al Group ~
Elastic/General Links

O Al Group ~

Apply Multiple B-Double Trucks in the Same Lane

36)1

oK - Cancel
wl
CEEERRERRERRL
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Analysis

Perform Analysis '. rr 3 E ) B B & 7%

@) Click on > Hidden @

e Click “Perform Analysis” to Run

Analysis

3-D Box Culvert | 34



(0P Analysis & Results — Results

Results

Auto Generation of LCB

Analysis result C R e: s Deforma

o Go to “Results” tab

o Click “Load Combinations”

»
General  Steel Designa Concrete Desi

5 ) Go to > Concrete Design

Option

esign  Composite Steel Girder Design

o Click on > Auto Generation Load Combination List " Load Cases and Factors D B
5 5 Code Selection
No Name Active Type E Descrif LoadC:
e Select code > AS5100.2:17 & add y 1 Strengt |Add CUSA 17 » [DEAIICEIWOWEIEHE 7= +v=r=e QR0 r il a e n a0
. 2|cLCB2 Strengt  |Add r ULSA: 13 EP w/o Water(ST) a DesignCode | AS 5100.2:17 al
oC“Ck “OK” 3loLcB3 Strengt |Add FluLs A o< " |...'.....‘----------u----u-u-u-u-ué
4|cLCB4 Strengt  |Add r |ULS A:0¢ ‘ i )
5/cLCB5 Strengt  |Add r|uLs B: 1.2 ' y
6(cLCB6 Strengt  |Add r |ULSB: 1.2
7|cLCB7 Strengt  |Add r |ULS B: 0.£
8lcLCBS Strengt  |Add r |usB o Bridge Type
= Load Factors for Permanent Loads b
10{cLCB10 Strengt  |Add I |ULsS B 12 C .
11|cLCB11 Strengt  |Add r|ULSB 12 o Type of Load Load Factor E
12{cLCB12 Strengt  |Add rjuLsB: 12 a RS 1S Both 1
13[cLCB13 Strengt |Add r|uss of * Desd Load 120 0850
14|cLCB14 Strengt  |Add C uLsB:0¢ bl E
15/cLCB15 Strengt  |Add r lusB o¢ AISDSDDOse0 D Loed 2.00 )i 110-80 SOy -
16/cLCB16 Strengt  |Add r |ULS B: 0.£ E Soil Load 1.50 070 © E
17]cLCB17 Strengt  |Add I JULSE: 12 E Groundwater Load 1.00 100 © -
18/cLCB18 Strengt  |Add r |ULSE: 1.2 . E
19/cLCB19 Strengt |Add r [ULSE 0¢ i RS:Reduce Safety
20(cLCB20 Strengt  |Add I |ULSE: 0¢ T LS :Increase Safety =
21|cLCB21 Strengt  |Add r|uLs J:-12 - E
22|cLCB22 Strengt  |Add r|usJ 12 w Fatigue Load Combimuon
23|cLCB23 Strengt  |Add rjuLsJ: 1.2 = Road Traffic Case MLC1 I .e) '
24|cLCB24 Strengt  |Add rjuLsJ: 1.2 o :.
25/cLCB25 Strengt |Add rjusJos ' mecion m
26lal CROA Ctrannt | AdA rline 1-rna E .

L O

’ Cancel ‘
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Step

0V Analysis & Results — Results

Results

Reaction

Analysis result e 5 formations  For

ombination Tables
@ Go to “Results” tab sl B

@ Click “Reactions” > “Reaction

ords Activation

Tree Menu Task Pane

Forces/Moments” Reactions Deformations

Forces
Node or Element mlLoadcase/Combination
[

iRea:\lD'\ Forces/Moments I |Dead Load wfo Water(ST)
€ Select “Load Cases/Combinations” > § Load Cases/Combinations Node - @B Lo
E ST: Dead Load ~ %ggrngaf:g?s]n
ST:Dead Load § = - SeeTe N e Tvoe | F Sivrdiveatt
= e o 5 L
Select “Components” > Fxyz Eox o owy oz ez PLANE STRESS cLceaced
| i e,
Select “Type of Display” > “Values” i Local (if defined) géﬁ;MMETRIC %ELCBE(CBCEMX)
E L TENS-TRUSS :]cLCBE(CBCEmm]
COMP-TRIISS Eizgs(csc.au)

C|ICk ”Apply" H & values Legend

Arrow Scale Factor 1.000000

e To View resultsin Tabular format, B

Cancel

Go to “Result” > “Results Tables”>

Node | Load FX FY Fz MX MY Mz
(kM) (kN) (kM) (ki-m) (kN-m) (kN-m)
“ . ” 348 [cLCB54(a 0.000000 0.000000 4867900 0000000 0.000000 0.000000
° ReaCtIOnS 350[cLCB54(a 0.000000 0.000000 15.860201 0.000000 0.000000 0.000000
351[cLCB54(a 0.000000 0.000000 23112861 0.000000 0.000000 0.000000
352[cLCB54(a 0.000000 0.000000 25.069441 0.000000 0.000000 0.000000
« . . ” 353|cLCB54(a 0.000000 0.000000 27.251830 0.000000 0.000000 0.000000
Select “Load caSES/com bination 354|cLCB54(a 0000000 0000000 29437250 0000000  0.000000]  0.000000
355 |cLCB54(a 0.000000 0.000000 32.026066 0.000000 0.000000 0.000000
356cLCB54(a 0.000000 0.000000 35038539 0.000000 0.000000 0.000000
e Click ”OKH 367 cLCB54(a 0.000000 0.000000 38.092590 0.000000 0.000000 0.000000
358 cLCB54(a 0.000000 0.000000 41.148086 0.000000 0.000000 0.000000
359|cLCB54(a 0.000000 0.000000 32262500 0.000000 0.000000 0.000000
Check the values in new WindOW 360 |cLCB54(a 0.000000 0.000000 10.508095 0.000000 0.000000 0.000000
361|cLCB54(a 0.000000 0.000000 4360513 0.000000 0.000000 0.000000
362|cLCB54(a 0.000000 0.000000 14.089928 0.000000 0.000000 0.000000
363|cLCB54(a 0.000000 0.000000 20173676 0.000000 0.000000 0.000000
“ - H ” 364|cLCB54(a 0.000000 0.000000 21.625363 0.000000 0.000000 0.000000
ReSUIt [ReaCtlon] 365 |cLCB54(a 0.000000 0.000000 23101316 0.000000 0.000000 0.000000
366|cLCB54(a 0.000000 0.000000 24 575104 0.000000 0.000000 0.000000
367 |cLCB54(a 0.000000 0.000000 26.372553 0.000000 0.000000 0.000000
368|cLCB54(a 0.000000 0.000000 28.348648 0.000000 0.000000 0.000000
369|cLCB54(a 0.000000 0.000000 30374414 0.000000 0.000000 0.000000
370/cLCB54(a 0.000000 0.000000 32407773 0.000000 0.000000 0.000000
371]cLCB54(a) 0.000000 0.000000 X 0.000000 0.000000 0.000000
372|cLCB54(a 0.000000 000000 000000 0.000000 0.000000
Loss FX FY Fz
(kM) (kN) (kM)
Dead Loa 1.000000 0.000000 1661.906551
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Displacement Contour

@ Go to “Results” tab

N “" H ”
@) Click “Deformations” > e eEkPan =D
Reactions. . Defoumations. . Forses . 0'
" . ) -
Displacement Contour {splacement Contour ~ MIDAS CIVIL NX

POST-FROCESSOR

“ . . ” Load Cases/Combinations DISPLACEMENT
@) sclect “Load Cases/Combinations” > ——— - e
Step b 5.6757%e-03
ST:Dead Load 5.159812-03
4.64333e-03
4.12785e-03
Select “Components” o erremens
3.09588e-03
Click Type of Display > “Contour” 2.579502-03
Components 2.06392e-03
«u| ” DX DY Dz 1.54794e-03
and “Legend o o - | osreeeos @
5.15981e-04
RW
. 0.00000e+00
Click “Apply” DX DYZ DXz
O DXYZ

Local (if defined)

@) Sce the Contour diagram in the

Type of Display

“ . ” . Contour Deform
Model View” window o oo
alues 3 Legen:
Animate Undeformed
Mimrored

Plate Cutting Diagram ST: DEAD LOAD ~

MRY : &0

MIN : 277

FILE: BOX CULVE~

ONIT: m

DATE: 01/08/2028
VIEW-DIRECTION

I o

Note: By Invoking” " the tables of any component of result and load cases can be checked.

3-D Box Culvert | 37



‘ Plate Forces/Moment

O Go to “Results” tab

o Click “Forces” > “Plate

Forces/Moments”

(3) Select “Load Cases/Combinations” >

ST:Dead Load

Select “Components”

Click Type of Display >“Cutting

Diagram”

O cClickon “Top View ”

@) Selectdesired portion using “Select
Single “

e Click on “Activate”
Click on > Display Node Numbers

@) Click on “Iso view”

Deformations

Tree Menu Task Pane

Forces Stresses 0)

Plate Forces/Mofivents ~

Load Cases/Combinations

ST: Dead Load ~
Plate Force Options

© Local
ucs -

© Element Avg. Nodal

Components

Fxx Fyy Faxy
Frmax Frmin FMax
© Moo Myy My
Mmaix Mmin MMax
W Vyy VMax
Wood Armer Moment
Fvector Mwvector

Vector Scale Factor
Length 1.000000

Thickness 2
Type of Display

cdou m

Values __ILegend

Mirrored

i [= ] 5]

71

115

127

139

3

2847

9103 o
3
5 83
162
175
174

2806
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)Y Analysis & Results — Results

Plate Cutting Diagram

@ Click on [jand go to Cutting Diagram
Tab

Enter Name: Top

Click in Pnt1 text box

Click node 6 then 102 in model
Click on Add

Enter Name: Right

Click in Pntl: text box

Click node 102 then 198 in model
Click on Add

Enter Name: Bottom

Click in Pnt1: text box

Click node 198 then 150 model
Click on Add

Enter Name: Left

Click in Pnt1: text box

Click node 150 then 6 in model
Click on Add

@) Click> “Reverse”
e Click > “Apply”
© ) Click on “Front View”

See the cutting diagram in the “Model

View” window

Tree Menu Task Pane

Reactions Deformations Forces

LU gt LA U b LU TS

ST: Dead Load v

Step v

Plate Force Options

O Local
ucs w
© Element Avg. Nodal
A a f-. 03 .'I-.'-. On
Components
Fax Fyy Fxy
Fmax Fmin FMax
O Mix Myy My
Mmiax Mmin MMax
Vx Vyy ViMax

Wood Armer Moment

Fvector Mvector

Vector Scale Factor

Length 1.000000

Thickness 2
Type of Display

Contour 8

Values

Close

im]im

: Cutting Diagram Mode

i OcuttinglLine  Cutting Plane

iDefined Cutting Lines
@Tor
@RIGHT

BEBoTTOM
ELEFT

§ Cutting Line Detail
i Name  Cut-Line #5
Pht1 1575, 5.311111, 0
i P2 0,4338889,0
i Options
i © Normal

i Scale Faco) 1 :
- H
Graph E

J :

I: @Reverse

In Plane

- —
: @ Value Output @ MinMax Only

375

[221

I —

-33.0
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0V Analysis & Results — Results

Moving Load Tracer

(1] Click on “Activate All”

@) Click on “Iso view”

© clickon >“Display node numbers”

© Go to “Results” tab

o Click “Moving Load Tracer” > “Plate
Forces/Moments...”

© Go to Tree Menu

Select Moving load case >“ MVmax :

Mvmax:MLC 1”

Select Key Element > “82”
Select Part > “i”

Select Component > “Myy”

Click > “Apply”
See in “Model View” window the

Vehicle position

Results

ra ) . " g B

Analysis result F eactions ces Stre Diagram

Tree Menu  Task Pane

Infl. Lines  Infl. Surf. MVL Tracer Batch Conv
Plate Forces/Moments v
Moving Load Cases

MVmax: MLC 1

Key Element 82

Parts

cent. Qi i

k I
Components

Fxx Fyy Fxy
O Myy Mxy

& ] 60.00

743

Type of Display
Contour [ Legend

Applied Loads

Maximum Value

Write Min/Max Load to File

L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L L T
E4
3
=

i |
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Vxx Vyy 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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RC Design

Query

Modify Concrete Material

CqH

RC Design - : Design Design Modify RC rln Parameter RC Code RC Code Section
~ Code Option Parameters~ = Materials r Design i Tables~ Design~ Check v for Design

o Go to “Design” tab T Design Input Datz Table

Project Structure C ies Boundary 5 ve Design ting
C RC Desic Bl BB
@] : CT s B @ &

@) Click “RC Design”

€ Sclect “AS 5100:5:17”

odify Concrete Materials

@) select “Modify Concrete Material”

Material List

©) Click on Material Name “C40”

1D Name fclfck|R Chk A Main-bar Sub-bar

) . 1 C40 40000 X 1 D500E D50p
Under Concrete Material Selection o

Select Code: AS17(RC)

Select Grade: C40

Under Rebar Selection Concrete Material Selection

Code AS17(RC) ~ | Grade |C40 ~
Select Code: AS17(RC)

Specified Compressive Strength (fclfck) 40000 kN/m?
Select Grade of Main Rebar: D500E Light Weight Concrete Factor (Lambda) 1

Select Grade of Sub-Rebar: D500E

Rebar Selection

. ) Code AS17(RC) -

@) Click Modify & Close
Grade of Main Rebar D500E - Fy 500000 kN/m?
Grade of Sub-Rebar D500E v Fys 500000 kN/m?

-
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Design — Plate Beam Data for Design

Structure Node/Element Propel Boundary [IGED] Analys s Design @Ung Query

Plate Beam Data for Design Hhetm L 8B g H = @ &

5:
RC Design - ) Design Desi Modify RC = Rebar Input Rebar Input Rebar Input, rameter | RC Code RC Code Section
~ @ Code Option Parameter Materials = for Design~ for Checking*- for Plate v ibles ~ Design~ Check v for Desi

@) Go to “Design” tab

@ sSelect “RC Design”

@®) select “AS 5100:5:17”

@ Select “Rebar Input for Plate”>"Plate [reevens sl

Beam Data for Design” Tree Menu  Task Pane

General Steel Concrete SRC PSC CPG

_____________-e
Plate Beam Data for Design  ~ | |8 _)
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

@) Sub Domain Name > Left End Plates

. Plate Member
Plate Force Option > Element Sub-Domain Name
Left End slabs

Main Rebar Direction > Dir. 1

Plate Force Option

O Element
Dt >0.045 m Avg. Nodal

Main Rebar Direction
Dt>0.045 m

O Dir. 1
Dir. 2

Click on > Add

Stirrups Data

Size D10

@ Click on > Close

Number 2

°_) Repeat Step 5 to add Right End and Mid

Dt 0.045 m

LDb 0.045 m

Slabs 2 =0

ID  Sub-Domain Dir
2 Mid Slabs 1
3 Right end Slabs 1
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Design — Plate Beam Design

Load 2 i S Design

Plate Beam Design (@]} [0 : d E

RC Design Design Design Modify RC = Rebar Input Rebar Input Rebar Input | Paramete RC Code LC Code Section
~ Code Option Parametersv =~ Materials | for Design~ for Checking~ for Plate ~ Tables Design~ >heck

© RC Code Design > Plate Beam Design - _ _ forbesian

e Select Left End slabs sub-Domain

@) Click on > Graphic

Code : AS 5100.5:17 Amd 2:2024 Unit: kN, m /m

Sub-Domain SEL | Major Dir

: Left End slabs Iv Dir1

[B1 Preview Window - [m] X

Name: LeftEnd: ~ & Print & Print Al o] Close & Save

1. Design Condition
Design Type : Plate Beam (1D)
Sub-Domain : Left End slabs
Design Code : A5 5100.5:17 Amd 2:2024
Unit System kN, m, / m
Material Data . fc = 40000, fsy = 500000, fsy.f=500000 KPa
Thickness : 0325 m
2. Section Diagram

0325

% % ElementNo: 33

Rebar Pattern Top Required Rebar Area = 0.00145 né/m
Bot Required Rebar Area = 0.00145 miim

Required Stirrups Spacing : 2.0-D10 @0.120

3. Bending Moment Capacity

Topi Negative) Botom( Positive )
Connect Model View

Select All Unselect All Re-calculation

Detail... D:\Data\AUS\3. Box culvert\Box

Graphic...

[ 105.44 108.40
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Design — Plate Beam Design

Design

Plate Beam Design

i

RC Design

- Design y Modify RC = Rebar Input Rebar Input Rebar Input | Paramete RC Code LC Code
. . Code Option Parametersv =~ Materials | for Design~ for Checking~ for Plate ~ Tables Design~ >heck
© RC Code Design > Plate Beam Design . . ) - s

o Select Left End slabs sub-Domain

@) Click on > Detail

Code : AS 5100.5:17 Amd 2:2024 Unit: kN, m /m

Sub-Domain SEL | Major Dir CHKl

l-——-——-—.--——--—.o
: Left End slabs Iv Dir1 OK
- ——— T — " "
= MEMBER NAME : Left End slabs. 1083 A0
1 | ame
. Genexal nformation = =
(1 Design Code 48 100517 A 22024 i o
21 Cote Uni. inn ) S0
= w00
2. Materka
() Concrete T e
a0 an | = |
a2800Ps
[ = |
<scowes
. soowes
€ 200,000MPs
e T —— —
) Aogpegee see 1600 am 1 o
4. Reintorcement ‘ ‘
2850 I 3] |
T S 7. Check Bending Moment Capocity ( Negative )
L L 1) Losa Combinsson
= CLCE1D | Elemant 1D §, Node D4}
T - = ]
= L ETTE ET ]
2 S o et e i (101
Sp [ otmmy AT Gy T
h . I - | . £ ¥ [F en
- C— . 158 4081 4081 413
[ 77 I e i sl = a0 2z iz
Shod ey s 12
) 15 s 0
Fr i3 pi o1
| T T T TN T | EE Lt i3 0
T a1 cwo | aow | <o | I LT Lo 1 o1z
T oo T owo | oo | | . LT L8 18 n%6:
i i T ‘ ‘ i i 1 1o 1000
amm | oo ™ W eoa T > v

Connect Model View

Unselect All Re-calculation

D:\Data\AUS\3. Box culvertiBox
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Design — Plate Column Data for Design

Structure Node/Element Prope Boundary 0a Analys s Design @Umg Query

Plate Column Data for Design o =le H g8 B ®

5:
RC Design - ) Design Desi Modify RC = Rebar Input Rebar Input Rebar Ir'\put@'ameter RC Code RC Code Section

ibles ~ Design~ Check v for Desi

@) Go to “Design” tab

@ Code Option Parameter Materials = for Design~ for Checking*- for Plate v

@) Select “RC Design”

©) select “AS 5100:5:17”

@ Seclect “Rebar Input for Plate”>"Plate )

Column Data for Design” Troeem Teskone

General Steel Concrete SRC PSC CPG Rating(PSC) |
—————————— -

Plate Column Data for Design ~ | |8

@ Sub Domain Name > Top walls

Plate Member
Plate Force Option > Element Sub-Domain Name

Top Walls

Plate Force Option

Main Rebar Direction > Dir. 1

O Element
Dt >0.045 m Avg. Nodal
Main Rebar Direction
Dt >0.045 m o
Dir. 2

Click on > Add

Stimups Data

--------------------@

Size D10
@ Click on > Close Number 2
°_) Repeat Step 5 to add Right End and Mid o jooss m
Db 0.045 m
Slabs g o ] e ] o
D Sub-Domain Dir
1 Bottom walls 1
2 Mid walls 1
3 Top Walls 1
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Design — Plate Column Design

Structure

RC Design
[As51

Plate Column Design

© RC Code Design > Plate Column Design =

@ Select Top walls sub-Domain
@) Click on > Graphic

Code : AS 5100.5:17 Amd 2:2024 Unit: kN. m fm

Sub-Domain SEL | Major Dir

o e e e o e e e e
: Top Walls v Dirl
-

Connect Model View

SelectAll UnselectAll Re-calculation

Detail.. D:\Data\0002. AUS TUTCRIALS'

Graphic.

Design

O H 2 ﬁ%@é

RC Code ILC Code
Design~ >heck v

Paramete
Tables~

Design

Modify RC = Rebar Input Rebar Input Rebar Input
Code Option Paramet: 0

Materials | for Design~ for Check for Plate ~

[ Preview Window = O X
Name : Top Wall: ~ & Print & Print &l 2] Close [ Save
1_Design Condition
Design Type Flate Column {10} 4 ! }
Sub-Domain Top Walls 2
Design Code AS 5100.5:17 Armnd 2:2024 ° w
Unit System KN, rm, i m + i i
Material Data fc = 40000, fsy = 500000, fsy f=500000 KPa
Rebar Pattern Top Required Rebar Area = 0.000796008 m?/m
Bot Required Rebar Area = 0.0007625 ni/m
Required Stirrups Spacing : No BarDist
2 Bending Moment Capacity
Top(Negatve) Botom(Positive)
M 93.15 34.72
Element No. 141 138
Load Combination cLCB10-FX cLCB41+FX
pMu 9525 91.31
Check Ratio (M*/phiu) 0.9780 0.3802
3. Shear Capacity
Element No. 141
Load Combination cLCB10-FX
Applied Shear Force v =-54.731
Shcer St (Pl s o4 man
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Design — Rebar Input for Beam

= Project Structure Node/Element Prop 5 0] ary Load esults 5| r i 2ating Query

P Nacinp = = BHE &)
@ [ As 5100.5:17 E\@ L IE”\‘ D "Ejg]_pm C®m [ﬁ[l}] [@
1|

RC Design Design g Modify RC = Rebar Input Rebar Inp Parameter RC Code RC Code Sec

Code Option Param Materials | for Design~ for Checking~ for Plate~ Tables Design~ Check~ for Design

@) Go to “Design” tab S . o

@) Select “RC Design”

o C||Ck ”AS 5100 5:1711 L — I
) —— End slabs 1 @
I Name End slabs
“« ” Main Rebar Distribution Bar 1
o Select “Rebar Input for plate Beam :— e 1 Main Rebar _Distribution Bar I
] Y ocTC 1
[ Top
° Name > End Slabs 1 as EEEEEEEE] m2/m : Eor :
As SGEEREEFE] m*/m
: o : - I Layer 1 ~ I
Under Main Rebar > CTC > Top | | Lever | C©TC | sizei | Size2 Dt 1 1
1 0.15 D22 D20 0.04 1 Layer cTC Size1 1
1 1 1 0.2 D10 1
CTC > 0.15; Size 1 > D22; Size 2 > D20 : 1 1
1 1
1
Dt > 0.045 I Bottom : :
: as 0.0023143 m?m 1 Bottom - 1
Bottom >CTC > 0.15; Size 1 > D22; Size 2 > | lever - § : :5 ) mfm :
ayer ;
D20 ;Dt > 0.045 e e ] :
I I 1 0.2/D10 I
Select “Stirrup” > size > D12; : : :
Spacing > 0.1 ; Number>4 : 1 I
: 1 1
. i X | & Stirmup .
(6 ) Under Distribution Rebar > CTC > I sz D12 : @ :
1 spacing 01 m 1 ) ) 1
Top : — - I Spacing 041 m i
I Number 4 I
_ I— i (7) !
CTC>0.2; Size 1 >D10 g ey e ———
[»] Name
Bottom >

CTC>0.2; Size 1 >D10

[ 7) Click on > Add Close
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Design — Rebar Input for Beam

Rebar Input for Plate Beam 1

Rebar Input for Plate Beam

. 1 " [ 1 !
€@ Name > Mid Slabs [ | b : g oo Mosees :
: Main Rebar Distribution Bar 1 : Main Rebar M 1
Under Main Rebar > CTC > Top : ocTe : 1 ocTC :
1 1
) ) T 1 T
CTC > 0.15; Size 1 > D20; Size 2 > i P 1 1
D20 s 6666667 S 11 s mfm 1
I o ' .
i Layer 1 v 1 1 Layer 1 - I ... e -
ot > 005 : Pl ! o
I Layer | CTC | Size1 | Size2 Dt 1 Layer | CTC | Size1 1 T——
1 1 015020 D20 004 1 ! 1 0.2 /010 - TR
Bottom > I ' : : 1 1 1 |1 Endslabs
1 1 : 1 2 mid slabs
. . 1 1
CTC > 0.15; Size 1 > D20; Size 2 > 1 "L 1
D20 i . :
]
1 1 1 1
. Dt > 0.045 : oo 1 1 - Bottom 1 ‘ Close
| As 0.0020946 m?/m : : As 0.0003925 m2/m :
Under Distribution Rebar > CTC > : Layer : 5 1! Laye : I
1 1 - 1
1
TOp 1 Layer  CTC ‘ Size1 | Size2 Db : : Layer CTC Size1 :
: 1 0.15 D200 11 D20 0.04 1 1 1 0.2 /D10 1
CTC >0.2; Size 1 > D10 1 : ' :
: 1 1 1
Bottom > I o :
]
. i | I
@ CTC>0.2; Size 1 > D10 S Y PSS
Click on > Add
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Design — Rebar Input for Column

Top and Bottom Walls

@) Go to “Design” tab

@) Select “RC Design”

©) Click “AS 5100:5:17”

© select “Rebar Input for Plate Column”
© Name > Top and Bottom Walls

Under Main Rebar > CTC > Top
CTC >0.2; Size 1 > D16; Dt > 0.045

Bottom >CTC > 0.2; Size 2 > D16 Dt >
0.045

Select “Stirrup” > size > D10; Spacing >
0.2 ; Number>2

0) Under Distribution Rebar > CTC >
Top CTC >0.2; Size 1 > D10
Bottom CTC > 0.2; Size 1 > D10

Select “Stirrup” > size > D10; Spacing > 0.2 ;
Number>2

Click on > Add

INamQ

Rebar Input for Plate Column

1 Main Rebar Distribution Bar

©OCTC
Top
As 0.0010055
Layer 1 w

Layer cCTC Size1

1 0.2 D16
Bottom
As 0.0010055
Layer 1 w
Layer cTC Size1
1 0.2 D16
Stirrup
Size D10 ~

Spacing 0.2

N

umber 2

Top and bottom walls

m2/m
Size2 Dt
0.04:
mZfm
Size2 Db

0.04

[[»]
1
2

Name
Top and bottom walls
Mid walls

| Close
| S |

Rebar Input for Plate Column >

Name Top and bottom walls
N .
[ {Baas Retar{iDisxsion Baril
1 o ocrc 1
- :

0.0003925 2y
I As m=fm I
1 Layer 1 ~ 1
| . 1
I Layer cTC Size1 1
1 1 0.2 |D10 1
| 1
| |
1 1
| 1
I Bottom I
: As 0.0003925 m3m :
I Layer 1 o I
: Layer CcTC Size1 :
1 0.2 D10
| 8 |
1 1
| 1
| |
1 1
| 1
1 Stirrup 1
1 size D10 - 1
| . 1
Spacing 0.2 m
| |
| Number 2 1

=

Name
1 Top and bottom walls
2 Mid walls

| Close
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Design — Rebar Input for Column

@ Name > Mid Walls

Under Main Rebar > CTC > Top

CTC > 0.2; Size 1 > D12; Dt > 0.045

Bottom >

CTC >0.2; Size 1 > D12; Dt > 0.045
@ Under Distribution Rebar > CTC >

Top

CTC >0.2; Size 1 > D10

Bottom >

CTC >0.2; Size 1 >D10

© Clickon>Add

Rebar Input for Plate Column

Mame Mid walls

Main Rebar Distribution Bar

Layer CTC Size1

Layer CTC Size1
1 0.2/D42

e o o o o o o e e e e e e

Stirrup
D10 -

0.2

2

QcTC
Top
As 0.000§855
Layer 1 ~

1 0.2)D12
Bottom
As 0.0007855
Layer 1 ~

Size2 Dt
0.04

Size2 Db
0.04

[[v] MName
1 Top and bottom walls
2 Mid walls

Close

4

Rebar Input for Plate Column

Name Mid walls

| Main Rebar Distribution Bar

ocic
Top
As 0.0003925  m3*m
Layer 1 w

Layer CTC Sizel

1 0.2 010
Bottom
As 0.0003925 m3m
Layer 1 ~

Layer CTC Size1
1 0.2 D10

Stirrup

1 Top and bottom walls
2 Mid walls

Close
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50



Design — Plate Beam Data Checking

Plate Beam Checking

@ Go to “Design” tab
o Select "RC Design”

@) Click “As 5100 5:17” -
imjini

Tree Menu Task Pane

. General Steel Concrete SRC
© sciect Rebar input data > S ‘—‘6,

Plate Member

© plate Beam Data for Checking pase e o

@ Select The Left End sub —Domain B

Element

and End slabs — Rebar data and
© Avg. Nodal
repeat the same for mid slabs PN
Dir. 2

Rebar Data o
gEsmsmsssssssssssssssssssEs
smid slabs - ﬂ\

ID Sub-Domain Dir Rebar
1 Left End Pla... 1 End slabs
2 Right End PI... 1 End slabs
3 Mid Slab 1 mid slabs
Close
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Design — Plate Column Data Checking

Plate Beam Checking

O coto “Design” tab
© Select "RC Design”

Tree Menu Task Pane

© Click “AS 5100 5:17”
General Steel Concrete

:Sub-Domain Name @

© Plate Column Data for Checking oo ol .

E Plate Force Option

o Select Rebar input data for Plate

@ sclect Bottom walls —Domain and i
= ©Element
Top and bottom walls— Rebar data e
. f © Dir. 1
and repeat the same for mid walls | Coke

E Rebar Data

= top and bottomn walls

ID Sub-Domain Dir Rebar
2 top walls 1 top and ..
3 mid walls 1 mid walls
Close
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Design — Plate Beam Checking

Plate Beam Checking

€ Go to “Design” tab
@ Select “RC Design”

@) Click “As 5100.5:17”

Design

ar Input
for Plate Ta

@) Sclect Concrete Code Checking > Code : AS 5100.5:17 Amd 2:2024 Unit: kN, m /m :
. 1 Results : © Strength Serviceability 1
Plate Beam checking 1 N
I (W7 Preview Window m}
. . Sub-Domain SEL | Major Dir | CHK 1 = _
@) Select The Mid Slab sub-Domain | IName:MidSlab: v & Pt &Pl & Cose B Sawe
° 1
@ ) Click on > Graphic B o Dirt oK -)I 1. Design Condition
1

Design Type
Sub-Domain

Design Code

: Plate Beam (10)
: Mid Slabs

: AS 5100.5:17 Amd 2:2024

Unit System S kN, m, /m
Material Data : fd =40000, fy = 500000, fys = 500000 KPa
Thickness 10325 m

2. Section Diagram

2.4
g | HH |
- ElementNo: 55
i
"
Q |y
a 1 - - - - - - - - |
2.4
i
Rebar Pattern ‘ Top({Megative) ‘ Ebﬂnm(F'usilive)l
‘ Layer 1 ‘ D20,20@0.15 ‘ D20,20@0.15 |

Total Rebar Area Ast=0.0043988 m@/m

Using Stirrups Spadng : 20D 10 @0.150

3. Bending Moment Capacity

Top{Negative) Botom{ Positive )

Connect Model View

w Unselect All Re-calculation

C\Usersimk152\Downloads\Ma

Close
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Design — Plate Beam Checking

Plate Beam Checking

.
.

€ Go to “Design” tab RC Design
@ Select “RC Design”

@) Click “As 5100.5:17”

@) Select Concrete Code Checking > Code : AS 5100.5:17 Amd 2:2024 Unit: kN, m /m

1 Results : © Strength Serviceability

Plate Beam check

. . Sub-Domain SEL | Major Dir | CHK
° Select The Mid Slab sub-Domain ’ I I

1 MIDAS Information Te . " MIDAS Information Technology Co, Ltd.
° 1 = MEMBER NAME : Mid Siabs [Fhintage s temperare et (Top. me’) | 1883 o) Pz
1 Sninge ans temperarurs e Sarom, -

i H Mid Slabs ~ Dir1 oK - s | 2w »
ICK Oon > Detal . Geners ntomation [T ) PN — o5
1 {1 Design ove a5 E100.877 pma 2028 o F¥ - e
2 Cooe Ui oy o o g (ot s ) :
== rmy o0
2 Materst () sres o redorcament
1 concrse ez T e - =
— e T I - .
a2 20043 Vi s T o
o . 1 m =
sooues
soowes
200,000Mps 6. Cakuiste
R
3. esign Dotz T T = T r
1) Aggregate size. = 16.00mm L 1 135 I LS
4 Kontorcement 2)

{ = e T ey { T —

(1 Losd Comtination

e S ] ‘ - ,

I = | i [ T Ty

{2} Calcutate farce companants at the peuiral axis
e, 0,000

-F.
K
[
A £} = L00GKN | Tensite force by reincecemant
K
(3} Caleasate strengin recuction facter | Ka < 0360
a
e 000
84108 - (130 ke 11201 = 0.00010.00 2 8 = 000

Selec Unselect All Re-calculation

C\Usersimk152\Downloads\Ma

3-D Box Culvert | 54



Design — Plate Column Checking

Plate Beam Checking

€ Go to “Design” tab RC Design gn n W t Rebar

@ Select “RC Design”

© Cick "As 5100.517"

I
i I Code: AS 5100.5:17 Amd 2:2024 Unit : kN, m 1
@) Sclect Concrete Code Checking > ! 1
1 Results : ©Q Strength Serviceability 1
Plate Column checking [ :
: Sub-Domain SEL Major Dir | CHK 1
@) Select The Top Wall sub-Domain I S .
I|  Bottom walls r Dirt oK ° | I Preview Window - o X
o C“ck on > Graphic : IVNamEITDp Walle ~ & Print & Print All Close [ Sawe
1 Top Walls I Dirl oK I
1 1 1. Design Condition
1 Mid walls r Dir1 oK 1 Design Type : Plate Colurn (1D) E:LL +—
1 1 Sub-Domain Top Walls T T T T T T
1 Bl L
I Design Code : AS5100.5:17 Amd 2:2024 "
1 1 Unit System KN, m, /m tem -
1 I Material Data : f = 40000, fsy = 500000, fsy.f= 500000 KPa +—i
I I Rebar Pattern ‘ TopiNegative) | Bottorm(Positive) |
I I ‘ Layer 1 ‘ DZ0@0.20 | D20@0.20 |
Total Rebar Area Ast=0.003142 mfim
1 1
I : Using Stirrups Spacing : 2.0-D10 @0.200
: 1 2. Bending Moment Capacity
1 1 Top(Negative) Botom(Positive}
I I L% 93.15 3472
I I Element No. 141 138
I I Load Combination cLCB10-FX cLCB41+FX
I I phu 18440 184 40
I I Check Ratio (M*/pMu) 0.5052 0.1883
I 1 Rebar Area(4s) 0.0016 0.0016
1
: 1 3. Axial Force Resistance Check
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Design — Plate Column Checking

Plate Beam Checking

.

€ Go to “Design” tab RC Design
@ Select “RC Design”

@) Click “As 5100.5:17”

Plate Column Check Result og

o Select Concrete Code Checking > : Code: AS 5100.5:17 Amd 2:2024 Unit : kN, m :
I Results : © Strength Serviceability 1
Plate Column checking : :
1 Sub-Domain SEL | Major Dir | CHK 1
@) Select The Top Walls sub-Domain I I
: Bottom walls r Dir1 oK : m
@) Click on > Detail 1 R —
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