'\w_
1 ‘:' Alhambra s.r.l.

NEWS of release 3.4

Steel structural Library

The EN1993-1-1 clause 3.2.1 (1) states that the values of yield strength f, and ultimate strength f,
for structural steel should be obtained:

- either by adopting the values f,=Re, and f,=R, direct from product standard

- or by using the simplification given in Table 3.1.
The National Annex may give the choice.

Steel

Modulus of elasticty (M/mm™2) | 210000 Poisson's ratio v 0.3

.. structural steel .. reinforcement steel
Steel structural Librany
New fykc (N/mm™2) 450
Top Fanges EM 100252 5355
Fafigue sfrengh:

WWebs EM 10025-2 5355 AGRgk (N/mm™2) |162.50
Bottom Flanges EM 100252 5365 FPartial factors:

Partial factors: "s 115
T T 1
o 105 T |1 =
” T M 1.15
-'M-I 1.1 T 135
'rMser 1

Steel (region of Materials Dialog)

For this reason a Database dialog has been added, which allows you to choose the steel grade
from the following Standard Libraries, or create one or more customized libraries, and save them

in * .xml format.
- EN1993-1-1Table 3.1

- 10025-2 Table 6
- 10025-3 Table 4
- 10025-4 Table 4
- 10025-5Table 4
- 10025-6 Table 4



File  Archivi standard

Database delle tipologie di acciaio
EN1993-1-1 Table 3.1 Edita il database []

Tipo <=t fu
{mm} {N/mm™Z)

5450

5275 N/NL
5355 N/NL
5420 N/NL
S460 N/NL
5275 M/ML
5355 M/ML
5420 M/ML
S460 M/ML
5235 W

Componenti della sezione

Applica alla Flangia superiore Applica all’Anima Applica alla Fangia inferiore

Database of Structural Steel

By selecting the steel grade and clicking “Ok”, the related tables, which define the characteristic

values of yield stress f, and ultimate strength f, as function of steel thickness t range, are loaded

into the project. The user can now apply different steel grade for upper flanges, webs, and lower
flanges by tick the checkbox in the Section component region.

Export Ac/At for fatigue

By right-clicking in the graph dialog, a context menu can be accessed, from which it is now possible
to export a table of variation in fatigue stress.

Fatigue LS: Delta Sigma in the bottom flange [Characteristic values)

302
Save Graph
27.18 . .
— Save Design Combination Graphs
2416 Create Design Combination Report
24 14 ! Export Delta Stress for Fatigue New |

Geometric properties for LUSAS

A new option to export “Bridge wizard Section” to LUSAS is now available.
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NEWS of release 3.3.1

Geometric properties for LUSAS

Three new options have been introduced for exporting geometric properties to LUSAS 19.0

.

— Export geometric properties to LUSAS E=n Eem(x

File name

CASVNYTrunk \PontiEC4_Diff SteelHelp Bxamples'Composite_Bridge_Decl\Comp |:|

Eccentricity

(® Composite sections (") Distance middle plane of slab - neutral s
() Girders with top slab (@ Distance extrados of the metal beam - neutral s
(") Flanges, Web ) Mul

Sections by phases Slab width, beam height
Export Phase 1 () Assume slab width constant and use maxdimum value
Export Phase 2a () Assume slab width constant and use minimum value
Export Phase 2b (®) Assume slab width constant and use average value
Equmt Pinge: 2t () Export all sections in the segment
Bpot Phaze 33, B () Export segmert as tapered
Export Cracked [ Export material

oK Ewit

- Girders with top slab  for grillage modelling and for managing the export of forces and
moments from USAS to PontiEC4

- Flanges, Web for shell modelling of slabs and webs, and beam modelling of
flanges
- Distance extrados of the metal beam — neutral axis for the positioning of the mesh

plane on the extrados of metal beams.
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NEWS of release 3.3

New types of bolted joints

The regular distribution of bolts, already available in PontiEC4, has been extended to include
staggered distribution, according to two possible schemes: with different numbers of bolts on the
even and odd rows (type 1) or with an equal number of bolts on different rows (type 2).
Furthermore, for flanges, the use of trapezoidal-shaped plates has been introduced. These allow a
more gradual migration of normal force from the profile flanges to the joint plates, reducing the

force in the more perforated sections of the profile.

The new options for flanges are shown below.
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For web connections it is possible to choose either regular or staggered distribution type 1 as
shown in the following pictures.

A el eill alp eill
M p1 pl T“ A ,F'Jlm pl |_II
: 1 | C4 :! 1 i |
i O O O1— FE'LL H- O o+
i o i o] :]
o o O o o Mo
i o % o
i o 0 O o 1 o)
i o =i O o=
o o 0O o | Hio] o)
i | o Tt
Lo o o ] {1 o) o)
it o i o ]
1| - 11
o O O o T @
I F 4 3
= = |l ” Sl
Il = cC (=
JI!"—-J—I——_l\lz-. LINE 1 L-I—I——L“E”L“EEL‘“E‘ 2=
L[ | nunes || Inunes ==
Regular distribution Distribution type 1 of bolts with staggered lines

Fatigue checks

For all types of joints, fatigue verification of the profile and plates has been introduced, with
reference to the net or gross cross sections, and the verification of the tangential tensions in the
bolts.

Automatic joint design

A graphical representation of the bolted connection has been added, providing an immediate
visual means of checking the consistency of the data entered, and the proportions and dimensions
of the various components. In addition, it is possible to analyze the drawing in detail by means of
zoom and pan operations, and export it in DXF format.
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Detail of the design of a joint
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NEWS of release 3.2

Auto calculation of steel section height

It is now possible to define a line variation by a series of X distances and the heights, to be
interpolated between those distances.

This line variation is used also to define the height of new sections detected when importing Force
and Moments from xls file.

A new item in the graphs list allows plotting of the variation of the height along the bridge.

Structural steel height

0g
— hmet table
-306
— hmet sections
-G12
-918

himm)

Y 7
o 9 i B
I E=SEREY \ R \/

-2754 : \ / T
W \

] 22 44 G : ga 110 132 154 176 198 220
X(mj)

Automatic selection of paragraphs to include in the Report

It is now possible to automatically include all checks in the report for utilization ratios that exceed
predefined values.

Main report | Other reports | Settings

ULS
Section ngteaml Domain Jassfici  checks
(Mmax, Limits of utilization ratio to consider for the main report
UJ 0/ olD = LILS: Bending and Ck check D'-:gzaﬁc-n e
: resistance ¥
A1 Check selected area ]
5L5: Stresses limitation check 0.85
A4 Un-check selected area ] -
A4l — & ULS: Shear connections check 0.85
C5 1 ecka & 5LE: Shear connections check 0.85
- = Un-check all L A
511 & Fatigue: Shear connections check 085
C 121 Hide rows & Fatigue: Structural details 0.85
c12 1 Hide columns & Fatigue: Reirforcements bar 0.85
.1 -
C 39 1 Show all rows & SLS: Web breathing 0.85
.33 1 Show all celumns ]
C 431 S Auto select 2 [
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Reinforcement bars fatigue assessment

It is now possible to apply a traffic loading factor, depending on the segment position, to the
maximum and minimum Phase 3b forces and moments of the Fatigue combination. This allows
you to apply EN1992-2 Annex NN.2.1 (101) that requires you to scale force and moments arising
from a fatigue loading model FLM3 for the equivalent stress range calculation in the
reinforcement bars.

Furthermore the fatigue reinforcement bars assessment can be included in the rtf report.

Influence of Shrinkage and thermal action on the studs design at deck ends

The calculation of the minimum number of studs in the deck ends region has been reviewed and
now it is performed according to EN1994-2, 6.6.2.4(3). The utilization ratio arising from the check
is included in the ULS summary and a paragraph about this check can be included in the rtf report.

Web breathing check

It is now possible to add into the rtf report a paragraph about the web breathing check. It includes
a summary of the force and moments from the SLS frequent combination and a table of the
stresses in the section.

10
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NEWS of release 3.1

Longitudinal and vertical stiffeners checks
In the new release 3.1 of PontiEC4 the following checks have been added:

- The torsional buckling of vertical and longitudinal stiffeners with open cross-section
according to EN 1993-1-5,9.2.1, (8), (9)

- The effective section of intermediate vertical stiffeners acting as rigid support for web
panels according to EN 1993-1-5, 9.3.3 (3)

- The maximum stress and the additional deflection in the vertical stiffeners according to EN

1993-1-5,9.2.1, (4)

| Stresses | Shear | Geometiic properties 0 | Geometric properties 1 | G propeties 2 | Domains Mpl-N | Studs. ULS, SLS | SLS. Web Breathing | Fatigue LS 1| Fatigue LS 2| Stiffeners
Torsional buckling check Vertical sitffeners as rigid supports Minimum requirements for transverse stiffeners
Rectangular shape T, L shape i s s ) Maxdimum stress Madmum deflection
L, o o s6; I =15k /a®  alhy <42 4 A
I, E o =5 I 20750t 1d*  ally =2 O = P =300
- i Ist = 2.271E+7 mm™4 > lst min = 8.543E+6 mm ™4 omax =92.2 < 322.7 N/mm "2 w=56<10mm
stiffeners CHECK PASSED CHECK PASSED
m 0.162 a=4000mm hw=3000mm a/hw =1.333 ZNst Ed = Nst,Ed + ANst,Ed = 5.258E+5 + 0E+00 = 5.258E+5 N
Type |Vert. (R) £ tw = 15mm bw =331.1 mm MNst,Ed = Nst ten + Nst ex = 5.258E+5 + DE+00 = 5.258E+5 N
aer - Ast =9616.9mm™2 &1=322mm"2 aom=0N/mm"2 oecrC)locr(F) = 0=: 0.5
& |- oer{P) = 1E+300 N/mm™2  ocriC) = 2.67 N/mm™2
llj- : MNEd = 0E+D0N hw =2385 Norst=523E+6N
T 1 5EIE+E e1=322mm emax=1253mm wl=10mm
IP 2.832E+7 &m=3217
IT/AP |0.055
2 |nnng

11
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NEWS of release 3.0

Bolted connections

In the new release 3.0 of PontiEC4 it is possible to check bolted connections loaded in shear,
standard or slip-resistant, starting from the sections geometric properties and force/moments
already input in PontiEC4, according to EN 1993-1-8.

All geometric and material data specific for the bolted connections are input in the following
window dialog.

m Bolted connections El@
Material
Bofs Flates Slip resistance Parialfaciors
e 109 - t<=40mm =40 mm Tz 135
fu (N/mm~2) 510 470 ke 1
@ Shearthrough threaded portion ‘maus 125
fy N/mm™2) 355 335 p D5 - -
Shear through unthreaded portion ) m3sLs 11 Default
Top flange connection Web connection Bottom flange connection
Bpd  Web by Tophottom flange Bots Bolts Bokts
WiZ
Tyed ettt gy et Pl ple Nodine 4 Nodine 15 Nb/ine
:| EE; T ] M lines 5 N lines 3 N lines 6
1 . e2 L N R - - -
-4 ) il s &+ o | l’,?I dm) 27 dm) 27 dpm) &7
p2 2
Ll & 4 d0 jmm) 28 dojom) 29 a0 fom) 2
it
R il & nz . d-4 & & Distance \Spacing Distance \Spacing Distance\Spacing
£ :i ; 2 g ninh G S o elmm) 60 elljnm) &0 elmm 60
= L =
= 4‘;’* Hlines = :'TEEE@ p1 {mm} 81 e 11l fmm) 60 p1 {mm} a1
&2l fom) 50 plfmm) 81 e2lom) 423
Connections definition : =
e2ll mm) 50 e2mm) 70 &2l mm) 425
Category |A: Bearing type hd |
Sections Connecions p2mm) 30 p2fmm) 135 p2mm) 35
P1-centr 60 1 - P1-bordo_314 11 - P2bordo_377 1 w {mm) 0
Pl-centr_191_1 Pl-centr_294_11 - P2centr_367_1 B )
Plcentr_251_1 = Packing plates Packing plates Packing plates
Plcentr_294_11 _ _
Plbordo_83_1 >> tLmm) 3 tLm 0 tLm) 3
P1-bordo_215_1 _ 0 _ 0
Pl-borde_311_1 = tRmm 0 t R fmm) t R fmm)
P1bordo_314_11
P2-centr_367_1 Inside\Outside plstes Inside \Outsice plstes Inside\Ouiside plates
P2-centr_491_1 ) 15 _ B
P2-centr_591_1 t [mm) 20 t {mm) t {mm)
P2centr_552_1
P2-centr_592_11 i

In detail, according to the paragraph 3.4.1 adn table 3.2 of the EN 1993-1-8, the bolted connection
loaded in shear, are designed in category A, B or C, following the scheme below:

Category A - Bearing type
Expected checks:
- Shear resistance of bolts (ULS)
- Bearing resistance of connected plates and members (ULS)
Bolt specifications:
- No preloading required
- Bolt classes from 4.6 to 10.9 may be used

Category B - Slip-resistant at serviceability limit state
Expected checks:
- Shear resistance of bolts (ULS)

12
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- Bearing resistance of connected plates and members (ULS)
- Slip resistance at serviceability limit state (SLS)

Bolt specifications:

Only preloaded class 8.8 or 10.9 bolts should be used

Category C - Slip-resistant at ultimate limit state

Expected checks:

- Bearing resistance of connected plates and members (ULS)
- Slip resistance at ultimate limit state (ULS)
- Plastic resistance of the net cross-section at bolt holes for the connected members
(ULS, only for tension forces)

Bolt specifications:

Only preloaded class 8.8 or 10.9 bolts should be used

For each connection category, distances and spacings of the bolts are checked with reference to
the dimensional limits expected in table 3.3, EN 1993-1-8. Also the resistance at ultimate limit
state of the connected plates is checked.

All results are organized in tables, where it is possible to view either a summury of the utilization

factors of the checks performed and all details with step by step results.

48 Giunti bullonati - Risultati

Mome Diirn_Check Comb. Comp. FvEd/FvRd | FbEd/FbRd @ “EdAVpyRd | M-MEd/M-MpRd Comb. Comp. Fi
3 Pl1-borda_314_ 11 - P2-bordo_... NS SLU, Mmax Al sup. 0.066 0.0 1] 0.033 SLE ., Mmax Al sup. C
Anima:True Anima 0.1m 0.033 0.0e 011 Anima C
Aliinf.:True Aliin. 0.029 003 1] 0104 Aliinf. C
SLU. bmin Ali sup 0.357 0.293 il 0.534 SLE c.. Mmin Alizup C
Anima 073 0.704 0127 0.788 Anirna C
Aliin. 0.369 0.:z2a 1] 0.997 Aliinf. C
SLU. Ymax Ali sup. 0.033 0.03 o 0.043 5LE . Ymax Ali sup. C
Anima 0.058 0.053 0.031 0.056 Arirna C
Aliin. 0.ma 0.ms 1] 0.051 Aliinf. C
SLU, Ymin Ali sup. 0.289 0.247 1] 0.432 SLE c.. ¥min Ali sup. C
Anima 0.698 0E7 0152 0.741 Arirna C
Aliinf. 0.342 0.264 1] 0.913 Aliinf. Clw
<
Ala superiore 5% D Anima SX D Ala inferiore 5% D LA
3 DATI GENERALI DATI GENERALI
Definizione del giunto Definizione del giunto Definizione del giunto
Categoria B: Uniani a... Categoria B: Unioni a.. Categoria B: Unioni a...
Sezioni P1-bordo_... | P2-barda_... | Sezioni Pl-borda_... |P2-barda_... |Sezioni P1-bordo_... |P2-barda_...
Bulloni Bulloni Bulloni
Clazse 10.9 Classe 104 Clazse 0.4
Taglio su zezione: filettata Taglo su zezione: filettata T aglio su zezione: filettata
Mb.fila 4 Mb/fila 15 Mbfila 7
M file: ] M file 3 M file: B
d [ram) 27 d [ram) 27 d [mm) 27
di [mm) 29 dll (mm) 23 did (mm) 29
Annrmh (mm”2] A73 Annmh [rom™21 R73 Annrmh (rm”™ 2] F73 ¥

Finally, it is possible to compile a report in rtf format containing all input data entered and checks
carried out for all joints and all design combinations.

13
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NEWS of release 2.0

Composite and Orthotropic box-girder

In the new version 2.0 of PONTIEC4 is possible an input of detail data that enable the
management and calculation of the Shear lag and / or the buckling of the flanges longitudinally

stiffened.

These options are particularly useful for the management of the flanges of the boxes in the
orthotropic decks and in the composite steel-concrete box-girder.

The dialog box asks the user to indicate, separately for the flange of the right and the left:

m Advanced options for the top flange (A )

=B & |

b i

e N

Fbyirt—by —F—bj—f—by—Fby+
dl‘ b \Jr‘

Outstand elements

Left flange
bmm) 950 ) Intemal flange @ Outstand flange
Mo stiffeners Ve L € T &
Ksigma 2
Include stifeners in geometric properties calculation [~
Stiffener geometry
n 2 bIV rm) 100
bl{mm) 235 bVI {mm) 200
bll nm) 150 tsl {mm}) 8
blll fmm) 150
Shear lag coeflicients
B (SLE) 0.596,0996.C B (SLUy 1111

Bivi—f— b,lf
|

l*—bv+b||+b|+bn—'|‘b|f2"l|‘

N

il b 1

Internal elements

Right flange
b{mm) 1400 @ Intemalflange () Outstand flange
Mo stiffensrs V@ L & T E

Include stiffeners in geometric properties calculation
Stiffener geometry

n(>=15 35 bIV fmm) 100

bl fmm) 225

bll fmm) 150 tsl (mm) 8

bill fmm) 150

Shear lag coeflicients

B (SLE) D0991.0991( B (SLUY 1111

Lok J[ B |

- The type of flange: Outstand / Internal

- The width of the flange.

- The presence or absence and possibly the type of stiffener used ("V", "T", "L"). In the
presence of stiffener are required geometric data indicated in the schematic figures

proposals.

14
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- Aseries of beta coefficients (as many as there are sections of ashlar) of shear lag for SLU
and SLE, calculated automatically.

In the presence of stiffeners the user can choose the option "include in the calculation": This

option allows to take into account the area of the stiffeners in the calculation of the geometric
properties of the entire gross and effective section; anyway for the buckling and shear lag, the
stiffening are taken into account, even if excluded from the calculation of effective properties.

For outstand stiffened flanges, no calculation is carried out automatically for Ksigma, that is asked
to the user as input. For internal flange Ksigma is not required and is automatically calculated,
assuming that there are at least 3 equally spaced over the entire stiffened flange (at least 1.5
stiffeners in half flange).

A series of automated checks verify the congruence of the geometric data entered.
The input file PontiEC4 compiled with versions prior to 2.0 are automatically interpreted in these
latest hypotheses.

The Results dialog box contains the following new data sets:

- Reduction factors for buckling of the flanges and / or shear lag

Are shown in tabular form the coefficients of reduction, and the effective area, for instability and /
or shear lag for the flanges (separate into flange top, bottom, left and right).

- Effective areas of subpanels

In tabular form are given the reduction factors for instability, and the effective area of the sub-
panels with stiffened flanges (separate into upper, lower, left and right flange).

- Stiffening flanges

In tabular form is reporting data relating to the geometry of the stiffened flanges

15
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- Instability of stiffened flanges
In tabular form are given the reduction factors, and the effective area for instability of the
whole stiffened flanges (separate for top, bottom, left and right)

Improvements to operations

v It has been enhanced athe bility to delete or add sections within a segment, during both
the input and edit mode. For example in the following figure is shown the possibility of
eliminating the sections using a multiple selection

m Input by data grid -

Mame

Inzert rows

Remove rows

v' When you import the forces and moments using the menu File> Import forces/moments,
are automatically identified for existing segment any sections not included in PontiEC4, you
then have the ability to automatically insert them. The name of the sections and the
segment must simply meet the following specification:

“Segment name” + + “Section name”

a4

For example, if in the Excel file there is a section called: "A_S5" and the segment "A" in
PontiEC4 does not contain any section called "S5", then it will be added automatically.

This possibility makes the input of forces and moments much easier and eliminates the
working phase which consists in defining within each segment the individual sections
before proceeding to the import of forces/moments

16



X@fﬁ Alhambra s.r.l.
¥ It was enhanced the ability to use the dual language English / Italian; the user interface will

be in English or Italian depending on the system regional settings of your PC. The report
will be written in either Italian, English or French

v" (Lusas USERS ONLY) For users who use the finite element analysis system LUSAS, is
provided in the setup package of PontiEC4, a wizard named EXPPontiEC4 that allows fully
automatic filling of the xls file containing sections and forces/moments. The user only
needs to preselect the finit elements to chack and identify the Smart Combination /
envelopes for the various design phases. The wizard recognizes the cracked areas and also
automatically sets the column of coefficients y y for the shrinkage and thermal actions.

v (Lusas USERS ONLY) The examples directory contains a new example "guided step by step"
to use in combination with Lusas PontiEC4
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