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A Brief Introduction to Dura
Technology S/B

* Introduction to Dura Technology S/B
» Application of UHPC in Bridges
» Advantages of UHPC

I
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Applications of UHPC Technology

INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

Bridges

*  All Sorts Of Bridge Structures, Viaduct, Flyover

¢ Bridge Girder, Precast Deck, & Parapet &
Permanent Formworks

* Footbridges

n Flooring, Pavement & Road

¢ UHPC Overlay
¢ UHPC Road, Strong Floor

Building Construction

* IBS Building

*  Warehouse / factory

*  Resident Housing/Building
* Airport Runway

Power Plant

‘ [/ +  Deflection Tunnel
* Slope Protection
» Stilling Basins, Corewalls
*  Spillways

2 Earthquake
$ 7 & o * Before Earthquake (Additional Safety In New
7/ Concrete Structure)
\ *  After Earthquake (Preparing, Retrofitting,
) L}

Strengthening, Rehabilitation, Restoration &
INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

Remolding.

3 e
7

&
w

Regenerative Energy Production
¢ Dam (Dam Surface)
* Tidal & Biogas Power Plant

Jetty Construction/
Maintenance

Offshore
*  Subsea Pipe Protection

Onshore

*  Onshore Windmills
*  Concrete Tower / Hybrid Tower

Retaining Wall Structure

* Cantilever Retaining Wall
« REWall
*  Sheet Pile

Disposal

* Radioactive Waste Container
* Radioactive Storage Room

Wear Protection

*  Waster Incineration

¢ Cement Industry

¢ Iron & Steel Industry

¢ Mining

¢ Wpe Dk Wear Protection Of Pipe

Machine Beds

*  Foundation beds of highly dynamic
machine tools

¢ Foundation of highly loaded machines

¢ Paper, wood, printing & textile industries

Architecture

* Decorative UHPC concrete

* Facade & Balcony

e Vertical Garden - Facade

¢ UHPC nature stone replication for face
and flooring

Military
* Military bunker, shelter system
*  Firearm Protection
*  Splitter proof wall
* Paving

Vaults, ATMs & Terror

* Panicroom, terror protection
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ADVANTAGES OF UHPC BRIDGE SYSTEM

Thinner & Extraordinary High strength to Il_onger . Aesthet?cally Prestressed
Lighter Element  Durability weight ratio ~ Serviceable Life  Pleasing Concept

, Life
Cycle
ﬁ ﬁ Cost
Saving

Immediate Time

Increased Maintenance Better Green _
resistance to Free Sustainability Technology & Cost Saving
corrosion and

abrasion.
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ACH I EVEM ENTS - 1 05m LAN GAT RIVER BRI DGE INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

Best International Transportation Structure
aci® Langat River Bridge

3
JZ%Z% Banting, Selangor, Malaysia

in Concrete Construction Awards

2024 PC|
DESIGN | rZm

Precast/Prestressed
Concrete Institute

PCl-Certified Precast Concrete Producer
and Precast Concrete Specialty Engineer

Dura Technology Sdn Bhd
Perak, Malaysia
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ACH I EVEM ENTS - 1 02.6m N I RA CANAL BRI DGE INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION
International Transportation Structure

102.6 M Long-Span UHPFRC Bridge 2026 PCl =
Over Nira Canal, Pune DESIGN | Zas

AWARDS | e

Precast Concrete Producer
and Engineer of Record
Longspan Structures Pty Ltd

Structure Owner
National Highway Authority of India
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CONCRETE CLASSIFICATION INTEGRAL BRIDGE USFNG CUSTOMIZED UHPC GIRDER SECTION

Ultra High Performance Fibre Reinforced Concrete

g (UHPFRC) f, >=120/135 MPa
£ 250 -
x|

% \ 8 High Strength / High Performance
2 oo \ ‘I? Concrete (HSC/HPC)
A 5 f . = 50/60 to 120/135 MPa
o 150 N =
o \ < E
5 ¥
o 3

100 1 Normal Strength

HSC/J:' PC Concrete (NSC)
~~o. f,, <= 50/60 MPa
50 — ck
e ..
0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

W/C ratio
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MODELLING SEQUENCE IN MIDAS

Define UHPC Material Properties
Create Customized Section in Midas
« Construction Stage
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MODELLING SEQU ENCE IN MIDAS INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

Define Define Section Create

Material

Properties Properties Elements

Define Define
Boundary smed Define Loading gmed  Construction
Condition Stage

Extract Results

Run Analysis P —
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MATERIAL PROPERTIES FOR UHPFRC INTEGRA IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Type of Material = Concrete

Concrete Grade, fck = 140 MPa
Standard = None

Mod. Of Elasticity = 5.0000e+07 KN/m2
Poissons Ratio = 0.2

Thermal Coefficient = 1.0000e-05
Weight Density = 25 KN/m3
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DEFIN E SECTION PROPERTI ES FOR U H PFRC INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

Tools

Results Design  Rating

/ Inel. Control Data ~ g

ot - inelastic Hinge - = i
e
Cunature (7] inelastic Material * | Damping - i

Material Data X i

Structure Node/Element Properties dary Load Analysis Pushover Query

& B & @ [ <

Plastic | Section Section Plate Stiffness Tapered  Sectionfor  Thickness
Material | Properties Manager~ Scale Factor Group Resultant Forces

{1 User Define Change Property
[ Creep/shrinkage T Matenal Link

Properties

BB TEHE®IEDIH®| [ Q@_@
General
i postcs HE Material ID 1 Neme Dura 190 B
= @ Analysis Control Data Elasticty Data s
[/ Boenvalue Analysis [ Type=Rtz Vectors ] TypeofDesgn  Concrete v
[/ Construction Stage Analysis [ StagesLast | Standard >
. . & £ Stuctures <o 08
Material Properties _ L
S = | Conarete
Material | Section | Thickness | Standard | None <
Type of Material Code
ID Name Type Standard DB Add... O 1sotropic O orthotropic o
1 Dura... Concrete Modfy...
2 C32/... Concrete Steel
- {f7] Composte Section for Construction Sage : 1 3 Dummy Concrete Delete Moduus of Elasticity : 0.00006400 kNjma
% &5 Thickness : 4 4 C32/... Concrete Cop, Poisson’ :
= ok, Boundaries Y sRato  : [
Add New Material R = el v
@ »— Beam End Release : 20 .
5 1" Rgd Lk -8 Renumber Weight Density ¢ 0 Km?
e Use Mass Density: 0 Wmg
™ Loads to Masses : 13
= "_lSm:Load: Beoncrete
- q:uw&nusawm.l Modulus of Elastity :
e [gl Sutic Load Case 2 {Sef Weight UBG2000 : | Posson's Rato
@Imwms[wwmmﬁso_]
g@lmwmtwmuum Thermal Coefficent :
EJI Static Load Case 5 [Shoulder ;] Weight Density
¥ QISmLo.dCueG[SIDL{Pmm).I _
. 0 [gl Satic Load Case 7 [Wakway : ] oy () Use Mass Density: 0 Wmifg
Input material data & 3} Suc LondCoe 5 ocenti .
+ q&mbadcneS[Pm,] ity Data
Static Load Case 10 [Lriey ; |
B %Imwc«une«m(we).l Plastic Material Name  NONE G
% (1)) Static Load Case 12 [Temperature (wve) : ]
% IE]| Sutic Load Case 13 (Braking Load (wve): ] e Drop e e o R e
0 amwc«nur&mwumm,l Concrete  None ~ Rebar  None o7
o) Satic Load Case 15 [HA Lateral Surcharge ()] i e e = -
@Ismwm1swuaﬂm(<.>,1
q Static Load Case 17 [45HB Lateral Surcharge () : ] Thermal Transfer
Ell Sutic Load Case 18 [45HB Lateral Surcharge (<):]
Ell Static Load Case 19 [Approach slab surcharge : ] Spedific Heat : 0 kalv[Q)
qmwmmmwmmm.l HeatConducton : O kealfmhe-(c]
[glsmwonzxms‘mmmm;‘l —
Suaic Load Case 22 [45HB Surcharge Gravty (1) : ] 2 0.05
%}suwmnusﬂsmmm).x oG UL e —
Static Load Case 24 [A-Siab vertical pressure : | [x ) concel Apply
&mwc«mhmw.l
Tl Static Load Case 26 [(Ko-Kal Horizortal : ]
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CREATI NG CUSTOM IZED SECTION IN M I DAS INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

Draw the section in CAD software

In Midas, under tab “Tools”, click

“Section Property Calcular”

Import the file as DXF
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CREATING CUSTOMIZED SECTION IN MIDAS INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

View ructure Mode/Elemen Boundary Load Results Pushaover Design ery Tools
@ [M]] Bill of Material 4" Dynamic Repart Generator
22 ED| %— Data Generator ~ % Dynamic Report Image gy LS

Unit  Preferences
System

MCT Command
Shell

Customize  Full
ks Screen

Text Graphic
Editor Editor

Sectional Property Tendon Frofile General section ) )
Calculator Generator Designer Convert Meta Files to DXF Files

% Dynamic Report Auto Regeneration

e = IERITEE®DIR S S E]
Tree Menu a1 x
Tables [T port [ Postcs il
g Works
-] Analysis Control Data
E Egenvalue Analysis [ Type=Eigenv
[E Construction Stage Analysis [ Stage
- Structures
® , Nodes : 3059
*» Hements : 3044
E-[x] Properties
D Material : 5
[£] Time Dependent Material(C&5)
Time Dependent Material(Comp. St
T Section: 4
E’% Thickness : 4
=L, Boundaries
* Paint Spring Supports : 600
“— Beam End Release : 20
=] O Masses
| Loadsto Masses : 5
B-4,_ Static Loads
Tl Static Load Case 1[Seff Weight
Static Load Case 2 [Wet Concrete .
Static Load Case 3 [SIDL (Premix...
Static Load Case 4 [Parapet ;]
Static Load Case 5 [Temperature (+
Static Load Case 6 [Temperature (+
Static Load Case 7 [Braking Loa..
Static Load Case 8 [Utility ; ]
Static Load Case 5 [Shoulder ; ]
Static Load Case 10 [LIF ;]
Static Load Case 11 [Lateral Surch;
Static Load Case 12 [Lateral Surch,
Static Load Case 13 [Walkway ; ]
Static Load Case 14 [Lateral Earth 1
Static Load Case 15 [Pedestrain...
Static Load Case 16 [Lateral Earth 1
Static Load Case 17 [Vertical Surch
Static Load Case 18 [Seff Weight o
Static Load Case 19 [Earth fill on Hi
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CREATING CUSTOMIZED SECTION IN MIDAS

WL

Import CAD file as DX EM;“"SP(‘””'[SPU]
Fas

Export

-

Recent File

W7 File Edit Model Property View Tools

SPC Project

»
AutoCAD DXF

Help
®

&

o TE@| ¢ RS ol

.
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&

R et}

3

XG4

DEQYe »6 0 H

MIDAS/SPC U 1.5.5 - Sectional Property Calculator
Imported AutoCAD DXF model data
- Model: Curve [18], Point [18]
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CREATING CUSTOMIZED SECTION IN MIDAS

Generate the section as PLANE

T MIDAS/SPC V1.55 - [SPCT]

B File Edit Model Property View Tools Help

DEE ¢ |2 8 =

*E ¢ TEAE [CRDS st

INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

T

Generate Section = B
@
e
Q
-@:; @
-
Type -
_Plge © Une [

¥ Merge Straight Lines 4
Angle 2 [Deg] (o33
4

Name

I™ Location 0 T
™ Group g
&

SectionColor [ || %

I™ Calculate Properties Now

[Boply | _Close z

=2

&

I

v

*

o

=

a
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N

MIDAS/SPC U 1.5.5 - Sectional P roperty Calculator
at.

Imported AutoCAD DXF model d

- Hodel: l:ll rue

Hew plan

is gene

rated.
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CREATING CUSTOMIZED SECTION IN MIDAS INTEGRAL BRIDGE USFNG CUSTOMIZED UHPC GIRDER SECTION

Calculate Section Property

FF MIDAS/SPC V1.5.5 - [SPC1]
1 File Edit Model Prop

[Be[ceBsT Jdrravi @l

rope
@ Export Section
Result
@ Effective Ares | B Calculate Composite Property
 Asx (Shear Area) | [l Composite Property Table
 Asy (Shear Area) ey
" box (Moment of Inerta) -
© Iyy (Moment of Inerta) —
© Iy (Product of Inertia)
3 (Torsion Constant) t
+
Apply | Close 25
+
~
&
b
-
=
&
(S
|
x
g
a
a
MIDAS/SPC U 1.5.5 - Sectional Property Calculator
Imported AutoCAD DXF nodel data
- Hadel: e [18], 8]
Hew pl tion [Se generated
The properties of 1 sect lculated
L e [ T35\ Prcens eooe /
A O A ER | e ODO0CONNMVE e | OB (4O h|+LY-Z¥=K | A= |BEP
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CREATING CUSTOMIZED SECTION IN MIDAS INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION
List Section Property

TF MIDAS/SPC V155 - [SPCT]
7 File Edit Model Property View Tools Help

O & || @ | = B Calculate Section Property { B (sm@s[ 0 S rrerr el

[ | T Display Section Property
oy gy |
=y & Export Section
+ Effective Area | Hh Calculate Composite Property
" Asx (Shear Area) | Bl Composite Property Table
" Asy (Shear Area) i)
€ Do (Moment of Inertia) -
© Iyy (Moment of Inerti) -
" Ixy (Product of Inertia)
£ 3 (Torsion Constant) t
+
apply | Close :;
5
*
b §
&
o
%
=
=3
MIDAS/SPC U 1.5.5 - Sectional Property Calculator
Imported AutoCAD DXF model data
- Hodel: Curve [18], Point [18]
New plane section [Section-P1] is generated.
The properties of 1 section are calculated.

e e e Process Message

HMA|EA || /e rpoconNNFEe 0F|COM|EYI-T¥ER | S(ER

s g

INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION Ir. Tan Jiunn Ket Frederick



CREATING CUSTOMIZED SECTION IN MIDAS

INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

Export the section as “section name.sec”

B MIDAS/SPC V1S5 - [SPCT]
B File Edit Model Property View Tools Help

DEW ot 'l ¢ TEE [ChES ot el
[

T

Curve
Eoot foeg _ Generate
=0 e % Redefine
Fle Name Matesial 4+ Translate
—=T () Rotate
¥ Delete
& CIVIL MCT Fie Ararge
" GENw MGT Fiie
 Text Fie Change Domain State

X Assign Domain Material
o |_con || o e —

[ Pick
4 Query

Steel Design Group
Composite Section

Effective Width Curve

o G

DY g¥Ye p6E 0O

1

E

mnns.'spc U 1.5.5 - Sectional Property Calculator
orted futabAb DAF model data
u dels eerwe [18], Padal [12]
ec

plane on enerated.
rn p oper l:i of 1 section are calculated.

__J_ TS5 Prces g/

e = NMAER ||/ OO0 CONNFO|OR |+ Ok |+YI-ZX=K| = |ER
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CREATING CUSTOMIZED SECTION IN MIDAS INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION
Importing Customized Section in Midas

Civil 2024 - [G:\My Ensurai (! Ensurai (18m)] - [MIDAS/Civil] o
Properties s secich| I Analysis  Results Pushover  Design  Rating  Query  Tooks =
& @ [F < el Control Oata 65
D Nenf Type Shape Add... 1 H Inetastic Hinge - =) 2
Mate Stiffness Tapered  Sectionfor  Thickness | Moment Group Property
Modfy... Scale Factor _Group_Resultant Forces Cunvature 7] inetastic Material -
j Delete =
] . B oo g0 > ® B
Section ' inpor
Properties " St
DBjUser Vake | SRC | Combined | PSC | Tapered | Composite | Steel Grder |
der “Section”
Under “Section”,
- “ ” —  Sectond 1
click “Add B e e
& Open X
A FOJCES TOr LEOMENNC JMNESS . || "1 L B suitUp Secton
b L < Google Drive (G) » MyDrive > A > Dura > Sg.Ensurai (18m) > Midas L S
4 79 Resut Table Jon Stage
5 0 Desion Tabds Organize v New folder =- 0 0 !
m ) @ [T Query Table| f? L Construction Stage.
Select “Value ! & GoogeDive B . oo
_ & frediktan.ci@ # ) 1B8S0.sec £C File 1%8
o ..
m
Lo LS e A e Sg Ensurs
- Saml | ; 31 g Ensuni
a“ 0.0000 |m Midas
Select “General 0.0000 e ‘
. 0.0000|m? @ Sg. Ensurai (18m
Section 0.00000+00|m
0.00000e+00 m
N | I 00000/m | I @ Onediive
< Centz | 0.0000|m |
m Import SEC Fles... - I 000001 5 I This PC
. Eaats 8 Conser Shear Deformaton. > 8 Network
Import SEC Files (O Consider Warpig Efect(7th00F)
Offset: Center-Center File name: | 1B350.sec MIDAS Section Files(".sec)
Change Offsat .. [open | Cancel
oK | cancel Apoly
Tree Menu [ < T3]\ Command Message £ Anaiyss liessage / IE=
W v <4 > v (2 i
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03

CONSTRUCTION STAGE

« Construction Load Sequence
* Boundary Condition

* Load Combination

* Interpretation of Results

I
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INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

% stage 2 GirderLaunch [ | |5}

Ir. Tan Jiunn Ket Frederick

CONSTRUCTION STAGE
Simply Supported Condition from Stage 2 to Stage 3 (Wet Concrete Deck)

Soil Spring
— Girder
Launched

Stage 2
Last Stage

(%]
(D)
| <
— 2

O
%S

P -
©
= 0
v o
S
(%p]

Stage 4 —
Completion /

Stage 3 — Casting
of Concrete Deck
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CONSTRU CTION STAGE INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

T

Simply Supported Condition from Stage 1 to Stage 3 (Wet

Fully Integral Condition — Post Construction
Concrete Deck)

|; stage 3 wet Deck M

|5 postes M

.y ] L
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CONSTRU CTION STAGE INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

Stage 1 — Substructure & Soil Boundary Condition

H stage1FD B
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CONSTRU CTION STAGE INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

Stage 2 — Launching of Girder

|5 stage 2 Girder Launch 8 | |55

[
T
S
1
L
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INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

CONSTRUCTION STAGE

Stage 3 — Casting of Deck Slab & Stage 4 — Completion of Bridge

Bk

Stage 4 Deck

1

h‘..
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LOAD COMBINATION

INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

We can use partial load factors with construction stage loads, but if any construction stage load is deactivated during CSA,
then it will have no effects in Post CS.
Therefore, due care must be taken in defining your construction load case carefully.

Load Cases and Factors

LoadCase Factor

> 1.0000
SIDL (CS)(CS) 1.2000
Deck & LIF(CS) 1.0000
Parapet(CS) 1.0000
Temperature (+ve)(ST) 1.0000
Earth pressure at rest(CS) 1.0000
Walkway(CS) 1.0000
Pedestrain(ST) 1.0000
SW 1B1000(CS) 1.0000
MLC 1(MV) 1.1000
Earth Fill on heel(CS) 1.0000
Earth fill on Toe(CS) 1.0000
Backfill(CS) 1.0000

3

Load Cases and Factors

LoadCase Factor
| 4 1.2650
SIDL (CS)(CS) 1.9250
Deck & LIF(CS) 1.2650
Parapet(CS) 1.2650
Earth pressure at rest(CS) 1.6500
Walkway(CS) 1.2650
Pedestrain(ST) 1.6500
SW IB1000(CS) 1.2650
Earth Fill on heel(CS) 1.2000
Earth fill on Toe(CS) 1.2000
Passive Earth Presssure(CS) 1.6500
MLC 2(MV) 1.4300

%*
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CONSTRUCTION STAGE SETTING

INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

While performing construction stage analysis it is recommended to turn on “Initial Displacement for C.S.” to check “stage/step real

displacement”.
Follow the below steps to check the stage/step real displacement.
Analysis > Construction stage > Turn on Initial displacement for C.S. > OK

View  Strudure  Node/Element  Propeties  Boundsry  Load

Civil 2024 - [E\Queny\Sg Pulau Bruit Bridge Foxed model] - [MIDAS/Civil]

o s % T 3 Analysis Options
> ] By Z
@ 5‘2 — Y a ‘& Batch Anatysis
Main P-Delta Buckling Eigenvalue Heatof Moving Settiement Nonlinear ,om\mﬂwﬂ uspension Boundary Change Approximate | Pe
Control Data Hydration Load Stage 2 ge  Assignment

~ - EEITEHE®D BHHRLE %
u 2 x

Construction Stage Analysis Control Data

7 Woks Final Stage Cable-Pretension Force Control
A Acaivls Corirol Deta OLast stage DOtherStage  Stage 1 Foundation OlntemaiForce (O External Force Add Replace
[2 Construction Stage Analysis [ Stage :
3 7 Souctures — Il Force Control
, Nodes : 2134 (0 Restart Construction Stage Analysis Restart... T Forcesto PostC.S.
°,* Bements : 2117 Tvees S
Sembyda Coon us: B
[Z] Matess -5 | hosrsstype  Liear anaivss v () Chance Cable Element to Equivalent Truss Blement for Post C.5.
® I Secton:4 O (-] O) Acoly Initial Member Force to C.S.
1 & Trickness :3 Inchude Equibrium Bement Nodal Forces
1 B ndaied L < 8 | Inial Displacement for C.5.
& Pont Sping Supports - 480 [Dincude PDelta Effect : @ 1ni8al Tangent Displacement for Erected Structures
§ ~— Beam End Release : 32 (D) inchde Tme Dependent Effect i Ow Ocop
S [ Masses H [ Lack-of Fit Force Control
L™ Loadsto Masses | 6 Load Cases to be Distinguished from Dead Load for C.5. Output IS -
o 4, Stabc Loads 3 N
& @‘mwcﬂl[swwsim #o; | \Loedcuet tieme s Chons ] = at Transfer Length
& (1)) Satc Load Case 2(SIDL :] S Ak wrh Brumme S USSP Bl Mod on
& %‘mwc«mm 1 2 Exthpressreatrest  ER Earth Pressu... fy S st s
C m‘ Static Load Case 4 [Deck + UF ;] 3 Earth Al ow EarthFllonH... Delete Beam Secton Property Changes.
1) Static Load Case 5 [Temp ()] - O Constant Change with Tendon
%‘mumc‘gsnmm,x ) . o =
q Static Load Case 7 [Braking boa Frame Output
® [gl Static Load Case 8 [Active Earth Pr () Caladate Conaurent Forces of Frame
+ q Static Load Case 9 [ Earth Pressure {8 Calauate Output of Each Part of Composite Section
[31 Static Load Case 10 [> Lateral Live () Self-Constrained Forces & Stresses
[glinclaadc«u'll[(l‘uibve =
o Ell Satic Load Case 12 [Dead Loa. (CJsave Output of Current Stage(Be: I
q Static Load Case 13 [Vertical Surch Remove Constructon Stage Analy »
Ell Static Load Case 14 [Vertical Surch
(5] Staic Load Case 15 [Eath Rl on T Cancel
v Initial Tangent Displacement for Erected Structures

This function calculates real displacements of the elements, which will be created in the next stage, considering the
rotational angles of nodes resulting from each current construction stage. This functionality is used for fabrication
cambers for structural steel and precast concrete members.
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CONSTRUCTION STAGE SETTING

INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

And the real displacement of the structure for each construction can be checked by checking on the
"Stage/step Real Displacement" as shown in the below image.

Stage/Step Display the Real Displacements for each construction stage when the construction stage analysis is performed

Real Note

Disp. Real displacement is relevant only for construction stage analysis. To i real displ a cantilever is
constructed in 3 stages as shown below. Node 3 is activated at the stage 3, and the deflection 533 occurs due to the
self weight of the seg 3. But when ing steel girders or PC girders, the virtual displacements 531 and 532
occur at the stage 1 and stage 2 respectively. Real displacement is the st ion of virtual disp!. . which

INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

occur before the corresponding node is even activated and net displacement, which occurs aﬁer the node is activated
Real displacement corresponds to the fabrication camber.

Legend

5(a),(b): Displacement at the point

l O(a)T, stage T(b)C
1
e ' B I ==,
Real disp. at the point 1: 511+ 512+ 513
Real disp. at the point 2: 521+ 522+
Stage 2 ’ 1 623
1 = Real disp. at the point 3: 531+ 532+
8u S~ 533
B
Stage 3 ‘
Net disp. at the point 1: 511+ 512+ 513
} Net disp. at the point 2: 522+ 523
Sn
PO Net disp. at the point 3: 533
SUM d 5

WL
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STAGE/STEP REAL DISPLACEMENT

INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

Comparison of the stage/step real displacement for "Last Stage" are as follows:

Before Checking Stage/Step Real Displacement

After Checking Stage/Step Real Displacement

3 x

el
L ~ §
> | L K oS
> Components S
Y X oY 14
RX RY R2 RX RY JRZ
oxv oz oz . oxy ovz oxz ]
0 oz { 0 oz
Local (f defined) Local (f defined) |

|

| |

Type of Display | 'ype of Deplay ‘

8 Contour @ Deform 8 Contour B oefom

() vales (O Legend T valves "ilegend

| Anmate Undeformea Anmate ., Undeformed
L
< & mioAs/Gvil

i B mioas/ov
)
Plate Cutting Diagram Plate Cuttng Disgram
FrosRImiEL .y VI SRR .
§ () stage/Step Redl Degl.

: .sugglsmauw.:

: 2170F 2

ENTRY RESPONSE SPECTRUM ANALYSIS (SIM)
MAXIMOM MODAL DISPLACEMENTS.

In short, Stage/Step Real Displacement is a function that calculates the real displacement of elements

that will be generated in the next step, taking into account the rotation angle of the nodes generated
in each construction stage.
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EARTH PRESSURE IN CONSTRUCTION STAGE INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

1 suaer 1B i sage 2 o H; stage 3 wet Deck 1=

. R asaass]
e B R g — 2
S i — — %‘ — it
[eeas i i ‘fl‘l‘h ﬁn
\%7 ‘,';ﬂ‘& ‘.‘{;;j —~+:
e i =<5 ]
‘,TE S5 55 H

- ; i 5
[N | ‘ ’

—

i postcs Mg

Ka + (Ko — Ka)

Ka deactivated J i
Ko activated f | |
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Com pariSOn Of earth preSSU re INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

Please take note that load deactivated during
construction stage will not be carried forward to
PostCS.

Therefore, in order to capture the active earth pressure
correctly, instead of deactivate Ka, pressure net of Ka,
i.e. Ko-Ka to be added after activation of
superstructure. Principle of superposition applies.

For construction stage load, suffix (CS) must be used
instead of (ST).

Ka Ko-Ka

Ko
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KEY TAKEAWAY
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KEY TAKEAWAY INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION
i o

N

Material properties must be defined properly

Customised section units in CAD must tally with the one in Midas.

Boundary condition must be carefully taken care of (from simply supported to fully
integral).

Construction load case must be defined properly so that subsequent displacement and
node rotation can be catered for properly.

Construction load case must be defined respectively, i.e. deck slab, asphaltic concrete,
live load etc so that respective partial factor can be applied in load combination.
Deformation setting must be set properly and deformation at each stage must be
checked properly to ensure it’s realistic (there won’t be any warning from the
software).

Nature of earth pressure (active & at-rest) shall be catered for from construction stage
onwards, and shall match actual construction sequence.

INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION Ir. Tan Jiunn Ket Frederick



Thanks for watchi

INTEGRAL BRIDGE USING CUSTOMIZED UHPC GIRDER SECTION

Ir. Tan Jiunn Ket Frederick
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