ABES" <% SOFISTiK

Advanced Bridge Engineering Systems

PRETEE Wizard Pre-cast pre-stressed beams.
Cast in-situ concrete slab.
Simply supported or continuous.
Transversal design of FE roadway slab.
Construction stages, SLS and ULS design.
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m Design of pre-cast beam bridges [ "= = ——
and in-situ concrete slab. e et 2 s 2 e i LA ]

w Super-Tee sections, (voided) B
planks, I and T cross sections.

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

m  Analysis includes construction
sequence, permanent loads,
traffic loads, temperature and
wind loading, time-dependent | o cuu s (i o)
effects, etc. F

w Load combinations generated ‘
automatically for SLS and ULS
checks.

m Automated SLS and ULS checks
for the complete deck.

m  Automated consideration of
beam-slab composite system.

m  Automated reinforcement
design in longitudinal and
transversal direction.

w CAD interface for integrated
drafting.
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PRETEE Cross sections:
Note: all cross sections created here are also available for any other bridge type
(e.g. hollow boxes for typical balanced cantilever bridges)

55" SOFiSTiK: Cross-Section PreTee No: 2

Name  |Box 00 [ Geom. paint Outline Tendan Wi

Template KBR_Box Special point sinforce Geomely | Reo
Name Value Comment
depth 255 Cross-section depth
slab_t 0.3 Slab thickness at tp
Lslab_2 0.45 Slab thickness at we
web_bot 2.2 web thickness at bo
web_top 255 web thickness at of
width 8| Total oross-seotion 1

Caleulate immediately [Open fiom=HL] [ Sectionlayers | [ Sectioncantrol| Help

Name [ Geom. paint Outline Tendan Wi

— Spacl ot 2] Rnioee Geomety | e
Name Value Comment
builb_t1 0.35 Bulb outside depth
bulb 12 0.5 Bulb depth at web
depth 2.4 Total section depth
top_t1 0.15 Flange thickness at
top_t2 0.05 Increase of flange IF
top_t3 0.4 Flange thickness at
top_wZ2 0.3 Distance from tip to v
topping 0.15 Road topping
width_bulb 0.8 Total bulb width
width_top 1.6 Total width top flang
width_web 0.3 "Web thickness

Caleulate immediately [Open fiom=HL] [ Sectionlayers | [ Sectioncantrol| Help

ection PreTee No:

Name |Box 01 [ Geom. paint Outline Tendan Wi

Template KBR_Box Special point [2] Reinforce Geometry |gSiaesiRsintsRl Reo
Name Value Comment
chami_h 0.2 Chamer horzontal
chami_y 0.2 Chamfer verical
depth 3 Cross-section depth
Lhaunchi 1.5 Haunch length wing
Lhaunch? 1.2 Haunch length bos
Lbot 0.4 Bottom plate thickne
ttopl 0.2 Top plate thickness
ttop2 0.3 Top plate thickness
ttap3 0.2 Top plate thickness
Lineb 0.3 web thickness
w_ber 4.1/ Bor Wih finside]
w_total 8| Total oross-section 1

Caleulate immediately [Open fiom=HL] [ Sectionlayers | [ Sectioncantrol| Help

Name [Box_incined [ Geom. paint Outline Tendan Wi

Template KBR_Box Special point [2] Reinforce Geometry |gSHaesiRsitsRl Reo
Name Value Comment
chami_h 0.2 Chamer horzontal
chami_y 0.2 Chamfer verical
depth 3 Cross-section depth
Lhaunchi 1.5 Haunch length wing
Lhaunch? 1.2 Haunch length bos
Lbot 0.4 Bottom plate thickne
ttopl 0.2 Top plate thickness
ttop2 0.3 Top plate thickness
ttap3 0.2 Top plate thickness
Lineb 0.3 web thickness
w_ber 4.1/ Bor Wih finside]
w_total 8| Total oross-section 1
web_incine 4/incline 12

Caleulate immediately [Open fiom=HL] [ Sectionlayers | [ Sectioncantrol| oK Help
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SOFiSTiK

PRETEE Wizard input sequence:

Step 1:

Step 2:

General definitions for the structural system such as concrete age, spring
constants, pre-stressing tendons, slab thickness and position of slab

reinforcement.

$5P SOFISTil

prelee ABES

‘ System || Continity || Loading || Construction 5 chedule || Postprocessing |

Commencement Date of Froject

Mo Jan 1 2007

01.01.2007 e

Concrete
P apEEebyms dm
o, 2one for creep & shrink.
Bearing Stiffness
ertical C [cv] kMN/m
“ertical Crn [crv) kMm
Transversal C [cf] 1000 kM/m
Transversal Cm [cmt) kMm  Co. oy
Longitudinal € 2] kM Cl,cmg)
Longitudinal Crn [cml) kMm
Pre-Stressing
Steel arsa per strand s
Steel stiess 1074 REL
Initial loss factar
e o

Caloulate immediately

Slab Parameters
Slab thickness m
Rieinforcemment transversal:
Laer
Diamater -
Allowable steel stress N/
Top cover -
Boitom cover cr/m
Top steel arear T
Boitom steel arear cr/m
Car, Cilley
[ ok [ caes [ Hem |

Number of spans, span lengths, support angle, number of beams per span,
splayed beams, construction joints at the supports, cross-section

assignment to beams.

$5P SOFi

K: prelee ABES

| General | System | Continuity || Loading || Construction Schedule || Postpiocessing |

All Spans
[ E "

; /
— — — Baseline

(i) Select active span

Span 3
Beam 1. cross-gection: Default. No 1

I?-H

¥

T Oifset

i) Select active beam

Span Anangement

=

f b=

Spstem Parameters

Sketch

Murmber of spans
Mumberofbearms [ |
Offaet m
Ovverhang (d] bz m
Gap above piers(g2)] m
Gap betw. beams{g1] m
Number of slements

Cross-sections

Span 1 Span 2 Span 3 Lo Span 1 Span 2 Span 3
Direction [*] 10.00000 0.00000 <12 00000 Beam 1 Default, » ||Default, ~ |Default,
Support left [*] 0.00000  10.00000 1200000 Bearn 2 Default, | Default, ~ Default,
Suppot right [ 0.00000 0.00000 0.00000 Beam 3 Default, % |Default, % Default,
Length [m] 2000000 2500000 2000000 Beam 4 Default, | Default, s Default,
Width [m] 9.6 9.6 96 Beam & Default, » |Default, ~ Default,
Beams 5 5 =} Iy
t-Gap left 0.10000 0.10000 010000
t-Gap right 0.10000 0.10000/ 0.10000] b 1) For cross-section mapping multiple selection iz allowed
Calculate immediately oK. | [ cencel ][ Helm
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Step 3: Definitions regarding the joint at the supports.
Individual continuity definitions can be made for every support location.
- No continuity, spans are simply supported (Type 1).
- Spring elements simulate link slabs connecting spans. preTee assists in
determining the appropriate spring constant (Type 2).
- Link slabs can be combined with diaphragms (Type 3).
- Rigid continuous connections established by cross-beams (Type 4).

§5° SOFISTiK: preTee ABES

(X

| Genersl | System | Continuity | Loading | Canslruction Schedule | Postprocsssing |

Spans

2 Fo A

W Select abutment/dsfaul tupes. Black circle marks peculiar data  — — — Baseline [ | Tuped ]l | Typez |[ I Tupe3 “ I Tuped

Continuity Data

Input for Default based an default

Type 2 - Link Slab

Representative spring stiffness [C] 10000 kM¢m | Calculator C

i) Define stiffness directly ar use Calculatar function to compute stiffness

Cortinuity D ata

Input for Default hased an default

Type 3 - Diaphragm + Optional Link Slab

Cross-section diaphiagm

Vertical offset [v] m

Horizontal affset (k] m

Consider link slab [ check -
Representative spring stitfness [C) KN/ | Caloulator

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

Continuity Data

Input for D efault based on default

Type 4 - Cross Beam

Cross-section diaphragm
Vertical offset (v1] m
Offset to bearing centre point (v2] m
Edge distance for bearing left m
Edge distance for bearing right m
Equidistant check
Caloulate immediately oK ] [ Cancel ] [ Help
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Step 4:

Step 5:

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.

5P SOFiSTiK: preTee ABES 3]

| General | System | Continuity | Loading \ Construction Scheduls | Postprosessing |

Superimposed Dead Loads

Complete structure (udll  Load KN/m2
Addiional deadinad/bearn Load [0 | kN/m
Left edge beam Load kM/m  loc. [d1] m
Right sdge beam Load KM/m  loc. [d2] m
Additional line laads Load [kN/m] Dist.Baze [dt) [m]

1

() Seliweight will be considered automatically

Traffic Temperature
Load Train Corstart termperature DegC
Hominal lane width [w_lane] m
Fedestrian vwalk Linear top hat DegC
; o] M1 DLA
bt i plfoc) Linsar top cold DegC
Left |5 | kM/m2 (05 |m 51800 DLA
7] Right  [5 kN/m2 (05 m
ght | ] [ ] [ HLPaoD  DLA Settement
Pier settlement 6| mm
G s e i Dist. fromref. [0 | m

by - . =y wind

:

“without traffic: KN /m
“with traffic KM /m
st ity
Vertical offsst "
Calculate immediately [ oK. ] [ Cancel ] [ Help

Construction sequence.

Consideration of simply-supported individual beams, wet concrete acting
as dead weight, establishment of composite action, additional loading
acting on composite beam-slab system. Consideration of time-dependent
effects including creep & shrinkage, relaxation and pre-stressing losses.

$5P SOFiSTiK: preTee ABES

| General ” System || Continity || Loading | Canstruction Schedule | Postprocessing |

() Sort data by clicking on header

Period  Location | Sequence Date
1] Span1 | Placement beams 02/01/2007
5 Spanl | Onsite slab 06/01/2007
7 Spanl  Composite system 02/01/2007
2 Span2 Placement beams 09/01/2007
2 Span2 Onsite slab 13/01/2007
4 Span? |Composite system 157012007
1 Span3  Placement beams 02/01/2007
5 Span3 | Onsite slab 06/01/2007
7 Span 2 Composite system 02/01/2007
21 All Additional dead loads | 22/01/2007

Calculate immediately [ i3 J[ cencel | Hel
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Step 6: Post-processing:
SOFiSTiK provides automated report facilities combining numeric and
graphic output in a final document. The user selects 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.

Design results to be included.

SLS and ULS stress check reports are generated automatically as well as all

relevant graphics showing the resulting reinforcement in beams and slab

elements.

I,
LX)
=209
-<e®

SOFiSTiK

$5° SOFISTiK: prelee ABES

| Goneral | System | Continuity | Loading | Construstion Scheduls | Postprocsssing |

Al Spans

Beam Postprosess Parameters

Span 3

Beams Slab Cross section

| i) Select beam for postpracessing
w

»

L Select active span  — — — Bassiine [Select all beams] | Unselect all beams || Select all slabs | Unssiect al slabs] [ Select all bsams [ Unsslsct i beams |

5lab Pastprocess Parameters

[] Q= [] H=

LC-Results ~
Self weight My []0z [N Elatlase
1Mz []@y [] Mt = nathing yet My
‘wiet Concrete My [] 0Oz [Nz [ Mz
[0 Mz [Jaw [ Mt
Fre-stress My [] 0= Mz
[1Mz []Gy [] Mt
Additional dead load My [] 0z []N=x
[1Mz [JOy []Mt
After Creep to Infirity My [] 0z M
Mz []ay [t
Traffic 51800 My [] 0=z N @

Calculste immediately

[ oK. ][ Cancel J[ Help J

]
nd]

]
]

Some results:

My and Nx in beams.
Iso-lines for reinforcement in
slab

Principal stresses in slab.
Max/min My envelope for
traffic, mid-span.
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