ABES" <% SOFISTiK

Advanced Bridge Engineering Systems

PRETEE Wizard Precast pre-tensioned beams
Cast in-situ concrete slab
From simple supported to continuous
Beam + FE roadway slab modelling
Construction stages - SLS and ULS design
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e Super-tee sections, (voided)
planks, I and T cross section.

e Suitable for multi-span
structures, curved alignments,
skew support conditions, etc.

e Analysis includes construction
sequence, permanent loads,
traffic loads, temperature and T [ T
wind loading, time-dependent ==
effects, etc. ‘

e Load combinations generated
automatically for SLS and ULS
checks.

e Automated SLS and ULS
checks for the complete deck.

e Automated consideration of
beam-slab system.

e Automated reinforcement
design in longitudinal and
transversal direction.

e CAD interface for integrated
drafting.
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ABES"

Advanced Bridge Engineering Systems

PRETEE Wizard input sequence:

Step 1:

<> SOFISTIK

General definitions for the structural system such as concrete ages, spring

constants, pre-stressing tendons, slab thickness and position of

reinforcement.

$5P SOFiSTiK: preTee ABES

3]

‘ Systern || Continuity || Loading || Construction 5 chedule || Postprocessing |

Commencement Date of Froject

Mo J&n 1 2007

01.01.2007 £

Concrete
Concrete age pre-cast beams daps
e, 20s for crasp & shrink
Bearing Stiffness
Vertical C [cv] kN /m
“ertical Cm [emv) kMm
Transversal C [cf] 1000 kM4m
Transversal Cm [cmt) kMmoo
Longitudinal C [c/) KM/ Cl’cmg)
Longitudinal Cr [emi] Khm
Pre-Stressing
Steel area per strand e
Steel stress 1074 M A
e s
Stress ranster langth o

Calculate immediately

Slab Parameters
Slab thickness m
Reinforcement transversak:
Layer
Diameter e
Alloveable steel stress H Ao
Top cover e
Bottom cover crtdm
Top steel arear mm
Bottom stesl arear crtm
o, Gl
[ n]9 ] [ Cancel ] I Help

Step 2:

Number of spans, span lengths, support angle, number of beams per

span, widening of beams, construction joint between beams at the

supports, cross section assignment to beams.
55" SOFISTiK: preTee ABES
| General | System | Continuity | Loading || Cornstruction Scheculs | Postprocsssing |

All Spans

"
£ j
— — — Baseline

L) Select active span

Span 3
Beam 1. cross-section: Defaul, No 1

it

¥

i) Select active beam T Offset

Span Anangement

+
\
\
\
\
B

Spstemn Parameters Sketch
Mumber of spans
Humber of beams
Diffset

Overhang (d]

Giap above piersig2)
Gap betw. beams(gl)

3

=22 2] [= )
oSl
E ER1

Mumber of elements

Crass-sections

Span1 Span 2 Span 3 o] Span 1 Span 2 Span 3
Direction [7] 10.00000 0.00000 1200000 Beam 1 | Default, » | Default, ~ |Default,
Support left [7] 0.00000  70.000000 1200000 Bearn 2 Default, ~ | Default, ~ Default, ~
Support right [| 0.00000 0.00000 0.00000 Beam 3 Default, | Default, o Default,
Length [m] 2000000 2500000 2000000 Bearn 4 Default, | Default, ~ Default,
Width [m] 9.6 96 96 Bearn 5 Default, % Default, s Default,
Beams 5 5 5 I
t-Gap left 010000 0.10000 010000
t-Gap right 0.10000) 0.10000) 0.10000 b L) For cross-section mapping multiple selection is allowed
Calculate immediately n]9 ] [ Cancel ] I Help

© ABES Pircher & Partner GmbH \ Lendkai 43, 8020 Graz, Osterreich | +43 676 847 338 811 | office@abes-austria.com \ http://Awwv.abes-austria.com
Sitz der Gesellschaft: Graz | FN 26959 s \ Firmenbuchgericht: Landesgericht fir ZRS Graz als Handelsgericht | UID/VAT: ATU62036059

2/5



ABES" <% SOFISTiK

Advanced Bridge Engineering Systems

Step 3: Definitions regarding the joint at the supports. Structure can remain simple
supported per span (Type 1) or become continuous. In this case one can
choose between:

- aspring element connecting the spans (preTee helps in finding the
‘correct’ spring constant) — Type 2,

- acontinuous longitudinal connection using ‘link slab’ together with a
transversal beam element connection at the supports — Type 3,

- acontinuous connection representing a solid joint between the spans
where the gap between the beams is filled with concrete resulting in a

cross beam and a longitudinal connection of the precast beams — Type
4.

85° SOFiSTiK: preTee ABES

| General ” Spstemn | Continuity | Laading ” Construction Schedule

| Postprocessing

Spans
k3
F F—__ 1

U Select abutment/default types. Black ciicle marks peculisr data = — — Bassline [0 meet | Teez J(0 T ][0 Topes

Cantinuity Dats

Input for Default Type 2 bazed on default

Type 2 - Link Slab

Representative spring stiffness (C] | 10000 kMém Caloulatar c

i) Define stiffness directly or use Calculator function to compute stiffness

Continuity Data
Input for Default based on default
Type 3 - Diaphragm + Optional Link Slab
Cross-section diaphragm
Vertical offset [v] m
Horizontal offset (k] m
Corisider linkslab [] check
Representative spring stiffness [C] KN/m | Calculator

i) Define stiffness directly or use Calculator function to compute stiffness

0

antinuity Data

Input for Default Type 4 based on default

Type 4 - Cross Beam

Cross-sction diaphragm —AHvALID—

<

Vettical offset [v1) m
Offset to bearing centre point (v2] m
Number of bearings -
Edge distance for bearing left m
Edge distance for bearing right m
Equidistant check

Caloulate immediately

ok [ ramel [ Heb
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Step 4: Autoloader :
Traffic load using influence line method valid for both rail and road bridges,
selection of load train and the position of the lanes on the deck,
temperature load global and as gradient, settlements per support axis,
wind for loaded and unloaded deck.

$5" SOFiSTiK: preTee ABES 3]
| General | System | Continuity | Loading \ Construction Schedule | Postprocessing |
Superimpozed Dead Loads
Complete stucture (udl]  Load kM /m2 dt .
Additional deadioadsbeam Losd [0 | kN/m : H d
: Gz
Left edge beam Load KM/m o [d1) m : H
Right edge beam  Load KM/m o [d2) m /]
v ya
addiorallincleads Load [kN/m] | DistBase (dt] [m] LT
1 L
v
7
(L Selfweight will be corsidered automatically
Traffic Temperature
Load Train Constant temperature DegC
Hominal lane width [w_lans) m
Pedestrian walk Linear top het DegC
; <) Mienn  DLa
Load width (p1.p2) Linear top cold DegC
Lek |5 | kMm2 (0.5 | m 51600 DL&
7] Right |5 kN/m2 (05 m
d [ I [ I [] HLP400 DL Settlement
Fier seftlement & | mm
‘‘‘‘‘‘ o e C—
T T T T T A whind
“wéithaout traffic KN/m
il Ll ke Loy
with traffic KM /m
et o o s e et
‘ertical offset m
Calculate immediately [ ok J[ caneal [ Heb

Step 5: The construction sequence.
The time axis is set up by defining the duration for each situation (period).
Together with the already known concrete ages and loadings preTee is
able to set up all system changes and creep/shrinkage/relaxation
coefficients.

55" SOFiSTiK: preTee ABES 3]

| General | System | Continuity || Loading | Construction Schedule | Postprocsssing |

(A Sort data by clicking on header

Period Location  Seguence Date
1| Span1 Placement beams oz/o1/2007
5 Spanl | Onsite slab 06/01/2007
7 Span1 | Composite system 08/01/2007
2 Span2 Placement beams 09/01/2007
2 Span2 | Onsite slab 13/01/2007
4 Span2 Composite sustem 15/01/2007
1 Span 3  Placement beams 0270142007
5 Span3 Onsite slab 06/01/2007
7 Span3 Composite system 08/01/2007
21 All Additional dead loads | 22/01./2007

Calculate immedistely [ ok | [ Cancel ] I Help
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Step 6:

Post-processing:

SOFISTIK provides automated report facilities combining numeric and
graphic output in a final document. Here the user can choose the content
of the automatically generated report:

- Selection of beams relevant for report,

- Selection of relevant slab elements,

- Selection of relevant cross section(s),

- Loading cases to be included.

SLS and ULS stress checks are generated automatically as well as all
relevant graphics showing the result reinforcement in beams and slab
elements.

$5P SOFiSTiK: preTee ABES

| General | System | Confinuity | Loading | Construction Schedule | Postprocessing
All Spans Span 3
W " Beams | Slab | Cross section
u I i) Select beam for pastprocessing
¥
fee R

‘L Select active span  — — — Baseline [Selcct al beams| [ Unselect all bears || Seiect al slabs | [Unselect al slabs | [ Select all beams |[Unselect all beams |
Beam Postpiocess Parameters Slab Postprocess Parameters
LC-Results ~|
Sef weight My [J Oz [ Nx Slab group
[z [] G [] Mt = nothing et ey [ &= [ M=
Wet Concrete My [ @2 [] M= ] Mz
1Mz [y [] Mt
Pre-stress My [] Oz M

CiMz [J@s [ M
sdditional dead load My [ Bz []Ms
1Mz []aw [] Mt
After Cresp to Infirity My [ Oz Mx
Mz [JQp [] Mt
Traffic $1600 My [] 0z N

[¥] Caloulate immediately [ i3 | [ Gance |[ Hem ]

Some results:

- My and Nx in beams at
time infinite

Isolines for reinforcement
in slab

- Principal stress in slab

- Max/min My envelope for
traffic, mid-span.
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