
=ft:jil--;'--21 2-:,-;;i/-; --

Il

*i 
i

F*-_:

r'4{il/,
M'1

I

-/

MAYIJUNE 2025
WWW.ROADSBRIDGES.COM

-/



E WOI'SI90tU8Sovou / Ezoz lNnr/AVW

pltM euo9 er!lpltM

luodld sovou 09

xloNt 0v 6v

pe^reM s,]l pue ileM

,1 Vt 80

ro^o selef lv uoqM

uollol IHI htouJ ulllll L0

SIN]WIUVd]O

s 'oN / g9 ton / 9z0z lNnt/AVt

suedseJll puolxe

,sJe^rpJreq, uorlesurp!unqop MoH

sr90lu8 orNr
llll /vllN 9NlHIVlUg

sllun uorlaedsur

eOp;rqrepun pueuep-ut lo lno
tsour eql eleul srolcedsul e6p;tg

l8n NV JO SllJlNtE IHI

uDrsep eOp;lq
ut A1r;enb eOeueLU sfOO MoH

s1l001t IHI0NtzA]vNV

elnpnJlselJut
e6prrq pelord ol SIAVS esn

uec segcue6e leool MoH

9NrNNVld rO Ul/\AOd lHt
reeA ;eu11

srelue 1ce[o.rd uotleztulapou
e6prrg puelluelJ premoH oq1

NOtIVU0EV'r101
IXIN AVg Vdl,tlVI

IUeUSSeSSe

leJnllnrls en;sueqelduoc
seoOrepun e6plrg ueuyeH poJl

NOISNOH JO
rGIUd lHr 9NrAUlStUd

sldllNoS l9ctd8 )uo  .-l,toluc oloHd
'eppolJ u; ebplrg Ielepueyl eq1

U]AO] ]HI NO

ece;d 1o

esues s,{lunuruoc e 6ulcueque
el!qM'o?uetuiolred uels{s

pue ft111qou 'I1e1es senordr.ur

e6ppg 11a51,9 long Mou eq1

O]IN]ANI]U )NI1 3IUOISIH V

Iuoureq
leluotuuoJlnuo pue qf uetls

paronrlep sueds requull oMl A oH

suroNo/t N1000/t

s1u nrvl l

9n

ZV

8t

vt

8Z

9t

0t ZZ

IN]INO]

?

7
,/

FEI-

KD
l\

t

ff

\

-



How DOTs manage quality in bridge design

By Serhan Guner, Contributing Author

> WHEN CIVIL ENGINEERS design
a bridge, they often rely on structural
analysis models of varying degrees
of complexity.

These analyses are intended to ensure

the safety of the bridge, first and foremost,

but they also have implications in terms of
cost and the service life of bridges.

A variety of analysis methods and

software can be used to create and

analyze these models. This process

can be quite complex with significant
amounts of input and output data.

Quality assurance (AA) and quality

control (QC) are two essential processes

for the quality management of bridge
analysis models.

A good OA/OC program is a deliber-
ate and systematic approach to reduce
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the risk of introducing errors and

omissions into an analysis. The likelihood
of errors is increased if the office policies

and standardized procedures are not
established and followed.

It also is important to have
experienced, competent staff and good

relationships across disciplines. The

designer must understand the limitations
of the analysis method and software,
possess experience in developing
analysis models with appropriate
approaches and assumptions, and

correctly interpret the results. An

appropriate understanding of the
expected behavior of the structure is

also required to assess whether the
predicted behavior represents the actual
performance of the structure.

Quality processes are often affected
when the staff is less experienced, and

schedules leave less time for in-depth
quality checks.

To document state Department
of Transportation (DOT) practices

related to the quality processes for
bridge structural models, the National

Cooperative Highway Research Program

(NCHRP) established a project panel

under NCHRP Project 20-05, Topic 54-11

and published Synthesis 620: Quality
Processes for Bridge Analysis Models.

I was selected by the topic panel

to conduct this synthesis. I gathered

information through a literature review,

an online survey of state DOT agencies,
and follow-up interviews with selected
agencies for developing case examples.
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IOften I Sometimes I Rarely r Never n/a

Checking of input Parameters

Analysis engineers decides how to verify

Another team of engineers uses a different method or

software to analyze the same bridge

Same team of engineers uses a different method or
software to analyze the same bridge

Comparison of the results with similar
bridges analyzed previouslY

Use of NCHRP Process 12-50

0"k 10vo 20v" 30% 400k 50% 60% 70"k 80%

Percentage of responses from DoTs with written processes

for verifying the in-house analysis results (n=13)

Methods of validation of analysis software for medium to high-complexity bridges and substructures that

require a 2D or 3D analysis model (DOTs with written processes).

SERHAN GUNER, PH,D,

Analysis engineers decide how to validate

Hiring of external consultants
for software validation

Use of data from field tests
and sensor dePloYment

Use of data from bridge inspection
records for existing bridges

Modeling of benchmark structures/specimens
(tested experimentally) and compare our results

oYo 10v. 20yo 30v" 40vo 50v. 60"k 70To 80v,

Percentage of responses from Dols wlth written processes

for verifying the in-house analysis results (n=13)

Methods of verification of in-house analysis results for medium to high-complexity bridges and substructures

that require a 2D or 3D analysis model (DOTs with written processes).

SERHAN GUNER, PH,D,

"Another team of engineers uses

a different method or software" and

"analysis engineers decldes how to

verify" are the other common responses

for the often frequency.

EXPLORING CASE STUDIES
Specific information was collected from

five selected state DOTs - California,

Colorado, lowa, Louisiana and New York

- to expand on their processes related

to the quality processes for bridge

structural analysis models.
All five case example agencies

have informal processes that rely on a

manager, supervisor or unit leader to

select appropriately qualified engineers

based on their experience and availabil-

ity. This decision also considers profes-

sional development needs, including
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training less experienced engineers or

challenging more experienced engineers

with unique or interesting projects. The

district office associated with the bridge

site commonly leads the Projects.
All five case example agencies require

a checker to independently verify the

accuracy of design engineer's models,

calculations and results. For complex

Distribution of agencies reviewed as case examples.
CREDIT: SERHAN GUNER, PH.D.

bridges, California's DOT (Caltrans)

requires a project-specific design criteria,

a peer review panel and an independent

check conducted by an engineer not

associated with the grouP who has

completed the original analYSis.

Caltrans and NYSDOT require the use

of different software in the independent
check.

To overcome the challenges with

finding appropriately qualified engineers

in district offices, Caltrans established the

seismic and special analysis branch, which

is only focused on structural modeling

and analysis, while NYSDOT established

the Main Office Structures group with 65

design staff who only perform structural

analysis and final design.

Note that NYSDOT assigns onlY 15%

of new bridge designs to consultants

as compared to the national average of

59%, while Caltrans assigns only 15% of

existing bridge analyses, including load

ratings, to consultants as compared to
the national average ol 47o/o.

For training engineering staff, Caltrans

established a six-week "bridge design

academy" while NYSDOT has a 24-ses-

sioi"'Bridge 101" training series. lowa's

DOT indicated the benefits of designer-

checker pairing and a dedicated training

budget for the professional development
of engineering staff.

The report concludes by identifying

current knowledge gaps, along with sug-

gestions for future research to address

these gaps. The most obvious sugges-

tion is to develop guidelines on effective

quality processes for bridge structural

analysis models, specifically on complex

models such as the finite element and

strut-and-tie models.

The report also suggests developing

a standardized system of advanced train-

ing for engineers in finite element and

strut-and-tie analysis, as well as seminars

or training courses for engineers on

commonly misunderstood concepts like

verification, validation, uncertainty, error

and calibration. R&B

Serhan Guner, Ph.D., is an associate professor

in the Department of Civil and Environmental

Engineering at The University ofToledo.
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