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Introduction

Many European countries perform load tests on new
and rehabilitated bridges.

The information about load test results could be us ed
to optimize assessment of existing bridges.

The database will allow the end users, to judge
quickly the behavior of the structure under the
loading and suggest the structural assessment
method to be used — computation analysis or load
testing.
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Application - The data format

The data are organized with the use of sheets
The data set (one record of the database) contains of 4 parts:

Bridge description
Bridge description sheet
Bridge schemes & photos sheet
- Analytical model description
Analytical model description sheet
- Load testing description
Load testing description sheet

Static Loading-Results sheet
Dynamic Loading-Results sheet

-  Comparison of the load test results and analytical

calculations
Static Loading-Comparison sheet
Dynamic Loading-Comparison sheet
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Application - Review the data Data - Bridge descriptio

|<-=||«:||=-||=»:P| User: IBOIM

Bridge code: 6 Bridoe symbol: |KEAW

n sheet

l* Bridge | ‘ Scheme |J‘Model rﬁTest r‘staﬁc result ’/* Static compare r@nwmmc resuit r@m"mkoompam | {;}Guide |

BRIDGE DESCRIPTION Help
Years of the bridge built 2008 1
Years of the bridge load testing 2008 |3
Bridge Design

[#] Multi-beam or grider %

[[] Tee beam ]

[] Box beam or grides - Multipie —
Bridge Material

Steai =

[[] Prestressed concrete { Post-tensioned concrele =

[[] Weod or fimber =
Service on Bridge

General information about the bridge — bridge design & material
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Application - Review the data Data - Bridge descriptio  n sheet

L J[ = J[ 2 |l |

User: |IBDIM

Bridge code: & Bridge symbol: |KEAW

Search |

l/* Bridae r ‘ Scheme ‘ ‘ Model | @ Test r ‘ Static result I ‘ Static compare ’/ @ Dynamic resuft r @ Dynamic compare | {;3 Guide ‘

Structure Length

4470
Length of the of roadway which is supported on the

[m]
independent static scheme bridge structure

Number and Length of Spans

Number of spans in the independent static scheme
Gridge structure: one span or continlous spans

Length of spans 294 ars 294 21.0

Deck width

118 [m]
The out-to-out width; in the case of the variable

Check sum of the width
width input mean value

The difference

Number of separate roadways

General information about the bridge — bridge dimens lons
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Application - Review the data Data - The bridge scheme s & photos sheet

loss | [ <f[E picture - - =& % )

Bridge code: &

oo | 4

BRIDGE SCf lJ

Bridge schemeg

Longitudinal
Download (7]

Caption

Lateral

Download (™}

Caption

117.6m = 294m +37.8m +29.4m +21m —

Bridge schemesg

Download (*}

Caption

Download ()

1]

[
]

The longitudinal scheme of the bridge
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Application - Review the data Data - The bridge scheme s & photos sheet

r|;;| Picture |':'E| 2 |

[« ][
Bridge code: 6
.—‘mr—
BRIDGE SC

Bridge schemey

Longitudinal
Dovnload (5

Caption

Lateral

Dewnload (4

Caption

Bridge schemey

Download (™

Caption

B U}, —:wm;h-;m.qhwm;w:ﬁ:—r:@t:ﬁs T B [T T et . s, D Y e T e

Download (4

4]

The photo of the bridge
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Application - Review the data Data - Analytical model description sheet

[« ][ = ][ 2 ][> ] usereom

Bridge code; 10 Bridae symbol: ERzym

[ * Bridge [ * Scheme T*ﬂm{ﬂ | @Test ‘ * Static result | ‘ Static compare rﬁ Dynamic result | @D}naﬂli{: compare ‘J{:;'}Guide ‘
ANALYTICAL MODEL DESCRIPTION

Type of the analytical model

Flat
[[] Three-Dimentional
[[] Other

[[] Finite Elament Method
Displacement Method

[] Other

Degree of analytical model detail

[v] Rod
[] Stab
[] Girder

RE

4]

Additional information
The short non-obligatory additional information

wnalytical model: grid shape.

M

4]

The general information about the analytical calcul ations method
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Application - Review the data Data - Load testing desc

|<¢||<||>||>=-| User: IBOIM

Bridge code; & Bridge symbol; |KEAW

ription sheet

| ‘Br’adge r‘ Scheme | ‘ Maodel ’/ﬁﬁuﬂ r* Static result [ ‘ Static compare [ @D}rnamic result ’/ @ Dynamic compare | ﬁ;}ﬁmde |

LOAD TESTING DESCRIPTION

Type of load testing

Tesiing bridge belore put into service

[ Research tesfing

AT T

[[] Assessment of load carmying capacity

Help

Static loading

Method of loading

Loaded heavy goods vehicles

Maximal number of the vehicles {during all loading variants) i}
The average weight of the single vehicle [ka] 264430
Other - text input possible il

L] »

[ »

q

The general information about the static and dynami
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Application - Review the data Data - Load testing desc  ription sheet

[ < |[ < ][ 2 ][ 2 ] userieom | search |

Bridge code: & Bridge symbol: |KEAW

r*Bridge | ‘Scheme r‘ Model ’/@Test | ‘Staﬁcmsu]t r ‘Staﬁcmmpare rﬁmnamic result ‘ ﬁ[ﬁrnm:ﬁmr& r&:me |

Investigation range and Measurement methods

Static

Defiections

[] strains

Support displacements
[ other

[] other

[] other

[] other

[] other

Dynamic

Deflections

[ ] Accelerations
[] Strains

[] Other

[] other

[ Nithae

[ »

4]

The general information about investigation range
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Application - Review the data Data - Static Loading-Re

[ =< || <«

> | 2 ]

Bridge code: 6

Bridge symbol: II{E;@w

User: IBDIM

sults sheet

Search

|' * Bridge | ‘ Scheme ‘ ‘ Model | @Tﬁt [ *S‘tiﬂlcmﬁ.lll | ‘ Static compare | ﬁ Dynamic result ‘ @ Dynamic compare [ Guide |

Quantity

STATIC-LOADING RESULTS

Range of measured quantities for Bridge Members {(BM)

~

||

0.92

| |

0.93

0.89

| |

| |

0.00

||

_025

|

-0.41

| |

||

|

| |

| [

| [=]
| 3|
| =]
| [~
| [~]
| &
> E |~
| [~
| [~]
| =
| =
| [~

10

1.00

1.00

1.00

-0.01

-0.37

-0.47

Range of elastic quantities

1926 2086
1385  -14.92
1108 -1242
0,05 0,09
631
6.14
-0.65 0.63
1.00 1.38

775

7.08

Range of permanent
guantities
-0.57 -0.74
-0.84 -0.98
-0.03 -0.38
-0.08 -0.14

046 0.7

Help

Descripticn of loaded B

deflection distribution at1
deflection distribution att
deflection distribution atr
deflection distribution at (
deflection distribution at |
deflaction distribution at1
range of support displaci

range of suppart displact

[ »

4]

The ranges of measured quantities for different bri
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Application - Review the data Data - Static Loading-Co  mparison sheet

Lss fLos JL 2 [l 2]

Bridge code: &

Bridge symbol: [KEAW

User: IBDIM

| fff Bridge | g screme | gfff moel | g Test | g static resunt | g static compare | g3 Dynamic resut | g3 Dynamic compare | £ Guide |

STATIC-LOADING COMPARISON

Comparison factors of the measured and calculated gquantities

w o _

0,92 1,00
0,93 1,00
0.89 1,00
0,00 -0.01
025 @ 037

| |
|
| |
| L
|
| 041 047
|

|

|

|

|

|

1

Range of comparison factors
of measured, elastic guantities [34]

89 92

91 95

93 100

g 15
80 88
75 84

[ »

Help

Description of loaded BM

deflection distribution at m
deflection distribution att
deflection distribution at
de_ﬁt_acﬁon distribut‘mn at{
deflection distribution at 1
deflection distribution at1

range of support displacs

1]

The table with static loading comparison factors
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Application - Review the data Data - Static Loading-Co  mparison sheet

= Er@] Picture —— - =] | =] | P |
Bridge code:
| ‘ Bridge r

-
-

Mdiﬁb:J--
(downi

Descripfi(,

-

(downioal

Descripti{

The additional graphic data: the example distributi on diagrams of the measured
and calculated deflection in longitudinal bridge se ction
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Application - Review the data Data - Dynamic Loading-R

S0 [ ST ] S ] = User: IBDIM

Bridge code: & Bridge symbol: IKEAW

esults sheet

[ fff Bridge | giff scheme | giff Model | 534 Test | gif Static resuit | giff Static compare | 503 Dynamic resuit | g Dynamic compare | £33 Guide |

| ¥

Values of the free vibration frequencies
Values of the free vibration frequencies [Hz]

25 38

Range of the logarithmic dumping decrements
0.076 0.118

Range of the logarithmic dumping decrements for unloaded bridge {X=1/n * In A1/An)

Description of tested member

Verical vibration, for girders and deck.

Description of tested member

4]

The table with values of the free vibration frequenc
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Application - Review the data Data - Dynamic Loading-C  omparison sheet

|<-= || < || = || >3 | User. CRBL | Search |

Bridge code: 50 Bridge symbol; [I-11_47+770
| ‘Br‘adge r ‘ Scheme | * Model T @Test r ‘ Static result T ‘ Static compare T @D}nm‘m result r@mnanﬁtmnpare | Gu'nde ‘
DYNAMIC LOADING - COMPARISON Help I

Comparison factors of the measured and calculated guantities (free wibration frequency)

Range of comparison factors [%] Description
1125 125 in vertical direction i
2142 2142 in longitudinal direction
835 8356 in ateral direction

Additional information
The short non-obligatory additional information

4

The table with comparison factors of the measured a  nd calculated free vibration
frequency
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Application - Review the data Data - Dynamic Loading-C ~ omparison Ssheet

=< (&) picture —_——- )
Bridge cg
1,00

m/h

Adeh . \V/

Desd. | ) r m/h

Deflections [ mm ]
| 1

(do

-z,50 I I I I N I | | 11 1 1 | I | I | I I | I T

o
o
tn
o
=
=)
o
("
=
o
™
=
(=]
o
n
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@
o
o
-+
&
o
"
(=]
o
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The additional graphic data: The example deflection-  time diagram of the
measured forced and free vibrations during truck pa ssage
with the 50 km/h speed
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Application - Analysis of the data

Lss Jls JL 2 Jle |

Bridge code: 1

Data search

User: [BDIM

Bridge symbol: piotrid1

|| Tee beam

Multi-beam or grider

BRIDGE DATA SEARCH
Years of the bridge built |2000 | [z008
Years of the bridge load testing {2000 | 2008
Bridge Design

[1Stab

mG

4|

Find records

Bridge Material

Concrete
Steel

[] Prestressed concrete / Post-tensioned concrete

[

Service on Bridge

Motor road =

[ Pedestrian f

[] Bicycle —|

e Ly

Structure Length 20 | [1oo | mm
Number of Spans 1 | |5 |
Length of Spans |20 | = | mi
Deck width 5 | fzn] | mm

The window of the selecting criteria to find record
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Application - Analysis of the data

| 55 || s || C || == | User: [EDIM | Search | | Results

Bridge code: 102 Bridge symbol: Zaluski | Return |

I ‘ Bridge r ‘ Scheme r ‘ Maodel |V ﬁ Test ’/ ‘ Static result |V ‘ Static compare r @ Dynamic result r% Dynamic compare ‘ g’:,! Guide ‘

BRIDGE DESCRIPTION

Help

Years of the bridge built St
£ (Calculation results = -io] x|

COMPARISON FACTORS OF MEASURED AND CAL CULATED QUANTITIES

g membars Ioaded divectly .: Brudge members Inaded rdencHy
G ratio , Range of ratic R: fiangs ii;;oonrﬂsparison Range of ratic R . Rande ?Fistoor;parison
Rd  frof|+lloze|] e || + | e |-oiss || -0.2?5 75 || = || -ea
Deflection . Rf | .+ -l | - _. e -
Rd & RE | I - | »
Rd :1,D'+jn,?4: a2 T 74 | — +
Strains Rf 2 = iy s
: Rd & Rf . + | . | -

[ »

4]

The table with analyse of the comparison factors dist ribution
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The data base analysis — bridge review

Steel

o T 145
110 records o i
42
Czech Republic |, »
Croatia :
Bulgaria 5
France 2 2
Poland .
Spain ,
Slovenia 0 —— .

Concrete
Wood or timber | O
Masonry | O

Prestressed concrete/
Post-tensioned concrete
Aluminum, Wrought Iron or
Cast Iron

The bridge material distribution
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The data base analysis — bridge review

The example
bridge photos
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The data base analysis — bridge review
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The data base analysis - The comparison factor reviews — static loading

ETotal: 95 comparisons ofthe load test results and analytical calculations

20

g

16
14
13
12
10
8
]
4
2
8]

50-60 GO-70 FO-50 80-50 S0-100 100-110 =110
Comparison factors [9%]

Number of comparisons [%]

The distributions of average comparison factors for bridge elements loaded directly
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The database analysis - The comparison factor reviews — static loading

ETotal: 72 comparisons of the load test results and analytical calculations

25

21
20
15 15
12
10 4 d
5 <
2
1 1 l

O i T T T T - T - T

T
=40 40-60 G0-70 70-80 80-90 §0-100 100-110 =110
Comparison factors [%)]

5
wn

Number of comparisons [%]

The distributions of average comparison factors for bridge elements loaded indirectly
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The database analysis - The comparison factor reviews — static loading

The compatibility of test results and analytical cal culation

The assessment process of load carrying capacity bas ed on
diagnostic load testing results

An acceptable match is considered to have been reache  d, when the
differences between the site-measured maximum defle  ctions
and the analytical values are within the following li mits:

+/- 10% for prestressed concrete and metallic bridges
+/- 15 % for reinforced concrete and composite bridges.
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The database analysis - The comparison factor reviews — static loading

40%

35%

25%

20%

15% 1

Number of comparisons [%]

10% -

5% A

OU/G 4
H Steel ®mPrestressedconcrete = Reinforced concrete = Compaosite

Comparison factors [%]

The distribution of comparisons factor with the acc eptable match in the function of bridge
material
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The database analysis - The comparison factor reviews — dynamic loading

B Total: 14 comparisons of the load test results and analytical calculations

70

64

50

a0

I
o

]
o]

Number of comparisons [%)]
(9]
i

10

14
7 7 I ¥
=40 a0-100 100-110 110-120 120-130 130-140 =140
Comparison factors [%]

The distribution of comparisons factor of calculate and measured free vibration frequency
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Conclusions - The database analysis - The comparison fa  ctor reviews

. Only 3%-36% (depends on the bridge structural material) of
presented in the database comparisons contain loaded
bridge member with the acceptable match.

. The majority of analytical models presented in the database
requires calibration.

. The hypothetical assessment of bridge load capacity with the
use of those models without calibration would have
unacceptable error.
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Conclusions - Internet data base

. The Internet database of load test results and analytical
calculations seems to be useful for the end users, to present
quickly the behavior of the structure under the loading and
suggest the compatibility range between real bridge behavior and
results of the analytical calculations.

. The database, to be more useful should contain more
Information. The additional information about analytical model
(the scheme of bridge analytical model, number of the elements
and nodes) seems to be very interesting.

. The suitable for the user would be a full database filling.

. The changes require the database developing and inputting the
data into the database directly after the load testing execution.
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Thank You for Attention

Piotr Olaszek E- mail: polaszek@ibdim.edu.pl
The application is available at the Internet addres  s:

User: wp222
Password: base

The system requirements:

° Windows XP, VISTA,

° Minimum display resolution: 1024 x 768,

° Microsoft Internet Explorer ver. min 6.0,

° Sun Java system min. v. 1.6 installed & allowed in Internet Explorer Settings.

Next login
User: load
Password: testing
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