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PAPER TRAIL FROM INSPECTION TO REPAIR 

Since 1967. we have generated llteraily tons of bridge 
inspection reports, tens of thousands of computer printouts, 
and developed untold numbers of deficiency iists. All this 
in an effort to protect the public from such disasters as the 
Silver Bridge in 1967, the Anclote River Bridge ln 1968, and 
the South Canadian River Bridge in 1977. 

However, the important functlon to be considered is not 
that of crearlng sophlstlcated files, records and statistics 
but the action that ensues as a result thereof. The actlon i 
am speaklng of is, of course, the effective preventive 
maintenance and repairs that have been identified in a well 
planned and executed ~nspection program. 

Our paper today deals With the methodology of the paper 
trall from lnspectlon to repair rncluding administrative and 
managerlal decisions that result in effective repairs in a 
timely manner. 

INSPECTORS ---------- 
As we are all aware, our bridge inspection programs were 

born in the late 60's and early 70's. Our most important 
beglnnlng problem and one of our most rmportant 0 b j e ~ t i ~ e S  
today is obtainzng and maintalnlng qualified brldge inspectors 
The problem is even more enhanced when we talk about movable 
bridge inspectors. 

Florida originally began an in-house bridge inspect~on 
school lasting six weeks which Included one week of movable 
~nspection instruction. We began our program by recruit~ng 
construction personnel with extensive br~dge construction 
experience. 

Over the years we have continued to improve upon the 
quality of inspectors and the instruction provided to them. 
We are currently in the process of upgrading the inspection 
schools. I say schools because we anticipate having schools 
specialized in several areas. After we have in~tiated these 
schools, inspectors will be certified in a particular area 
oniy after successfully compietzng that program. We plan to 
certlfy inspectors in complex, fixed, movable, and segmental 
construction. The first school to be offered will be movable 
bridges and should occur early in 1986. Hopefully through 
more formal education and instruction combined wxth super- 
vised on the job training, qual~fied and effective movable 
br~dge inspectors wlll prevail. 



Inspectors are like many other professions and business' 
in that they produce a product. The product, of course, is a 
Bridge Inspection Report. The ability of other engineers to 
utilize the report is directly related to the quality of thr 
inspectlon and the communication provided therein. Our 
inspector's instructions are relatively simple, report 
known or observed deficiencies. Perform investrgative 
inspection techniques to seek out and identify the cause for 
such deficiency. Assuming that the inspector is knowledge- 
able of engineering principles and experienced in main- 
tenance lnspection he w ~ l l  also recommend correct.lve action. 

INSPECTION REPORT REVIEW ........................ 
Florida is comprised of six transportation districts. 

In an effort to decentralize bridge operations, several years 
ago structural engineers were established in each District. 
inspectlon reports, once completed by the District Bridge 
Inspection Engineer and his staff, are forwarded to the 
Distr~ct Structural Engineer. The District Structural 
Engineer performs load analysis' and reviews identified 
deficiencies for corrective actions. 

On a monthly basis, a meeting 1s held involving the 
Dlstrict Structures and Facilities Engineer, District Bridge 
Maintenance Engineer, District Structural Englneer and the 
District Bridge Inspection Engineer. These engineers serve 
as a bridge repair committee. They're functlon is to estab- 
lish priorit~es of repair and det-ermine how the work should 
be accomplished. The District Structural Engineer will 
generally make available his analysis and recommend repairs 
that should be made. In many cases involving complex re- 
pairs, especially in movable bridges, a more extensive revlew 
or special inspection may be requested by the repair commit- 
tee. The District Structural Engineer will then coordinate 
more sophistrcated inspection techniques Involving experts 
and specialized professionals. 

In many instances we have found it  necessary to perform 
more indepth inspections to accurately identify the defi- 
ciency. This involves specialized testing procedures. Some 
of the procedures used have included, ultrasonic, radio- 
active, x-ray, computerlzed fieid load testing and any other 
available test that may be applicable to mechan~cal 
apparatus. 



There are cases that have required very professional 
expertise. We have sought out those experts that can provide 
the service of field analysis, accurately ldentify 
conditrons and recommend corrective actxon to be taken. One 
example of this, involved Dr. Bob Gould, P. E., metallurgist 
of the University of Florlda. Dr. Gouid had been employed in 
1972 to evaluate an eye bar, showlng deterioration, in a 
counterweight of a large lift span. His report lncluded a 
chart showing potential deterloration rates and u1t.imately 
the overstressing of the eye bar unless preventrve measures 
were taken. In 1984 Dr. Gould agaln was consulted to reeval- 
uate the same eye bar. His conclusions were that preventive 
malntenance had drastically reduced the deterioration rate. 
As a result the repair committee tabled major repair plans 
that had been anticipated. 

Another example employed Dr. Larry Oline, P. E., of the 
University of South Florida, who has performed substantial 
analysis of Hopkins Frame problems throughout the State. He 
has designed repairlreplacement procedures that we feel will 
standardize and improve malntenance and repair activities in 
the future. 

We, of course draw upon our own resources in the State 
Structures Design office here in Tallahassee. There are 
several mechanical engineers that are available to consult 
with the districts as needed, 

We are in the process of establishing a new position in 
the State Structures Maintenance office. The person occupying 
this position will be a mechanical engineer hopefully with 
design and maintenance experience. We may caii him the State 
Drawbridge Engineer. His duties will be solely to establish 
maintenance and repair procedures for Florida's drawbridges. 
He will work very closely with the district to identify 
repair proJects. 

IDENTIFICATION OF @EQU/@ED WORK AND PR/QR/TIZATlON - - - - - - - 
The district repair committee, upon completion of all 

test results and evaluations performed by consultant personnel, 
will meet to discuss action to be taken. A main topic to be 
discussed and ultimately a decision to be made will be 
whether the repalr can be accomplished by State forces or 
will a contractor be required. Thls decislon generally is 
made based on a two point criteria. The first belng whether 
or not the state possesses the level of expertise required to 
perform the repaxr. The second, regardless of the first, 
evaluates the current workload capability. 

At this polnt, assuming the work will be by State 
forces, the District Structures Engineer will determine the 
design and Scope of work that malntenance forces will pursue. 
Plans or sketches are provlded to the District Bridge Main- 
tenance Engineer who plans and schedules the reparr. Upon 
completion he will certify by submitting a correction action 
report to the District Structural Engineer that the repair 
has been accomplished. 



Thls is one option by the repair committee. The other 
is to pursue repalr by contract. The contract option may 
either greatly reduce or increase the paper and tlme depending 
on the crltical nature of the repair and negative impact on 
the motorlng publlc. The contract will proceed in a normai 
fashzon or as an emergency. 

An area that we all do not llke to deal wrth is emergen- 
cles. However they wlil prevail and we must be prepared to 
take immediate corrective actlon. I mentlon this subject 
because i t  changes the paper trail drastically. 

We have a procedure that requ~res the Secretary of the 
Florrda Department of Transportation to declare a State of 
Emergency. Once this has been done the Department may 
proceed in the most expedlte manner possible. If the emergency 
is drastlc enough, plans, bidding requirements and specifaca- 
Lions can be walved. In this instance a contract can be 
negotiated wlth any contractor available, capable of performing 
the work. I t  1s possible, through thzs procedure, to have a 
contractor on the job in a matter of hours. 

In the emergency procedure almost all paper work is 
accomplished after the fact. 

NEEDS-FILE 

Fund~ng for repairs are currently programmed on a 
Statewide prlorlty system. The frrst course of action 1 s  to 
place the proposed repair in the district "needs" flle. This 
1s done in prlorlty order. As funds are made avaliable 
projects are pulled from the needs file and placed in the 
funded program. We generally work on a two year funded 
program. 

Although we have worked several years on the Statewide 
prlorlty system we now find that i t  would be advantageous to 
ailocate funds to individual districts and allow them the 
flexibility of managing their program entirely. 

We wlll, during thls fiscal year, develop a plan to 
determlne each District's allocatxon. We anticipate that 
initially the allocation will be based mostly on documented 
need. However we believe this will eventually evolve into 
some type of formula that is based on inventory with weighted 
factors for different bridge types. 



The allocation to the District level should glve them 
more manageability of the program, enable the District 
Structures and Facilities Engineer to reduce the lag time on 
more critical projects and perhaps reduce some paper work. 

At this stage of the paper trail we are faced with that 
old decision making time. We have three options we may 
pursue to bring about a contract ready package. 

1. Perform work in-house 
2 .  Joint in-house participation with design consultant 
3. Total work effort assigned to a consultant 

Option 1 allows us to move quickly in the case of a 
critical situation especially if Mini-Contract procedures can 
be used. Mini-Contracts are limited to $150,000 and are 
handled completely at the District level, (plans, speciflca- 
tions, advertising, award and execution). Dlstrict production 
capabilities are limited due to small staffs and insufficient 
structural design engineers. The decision to perform the 
work in-house is primarily based on work load and level of 
deslgn expertise required. If this option is selected 
production time and letting dates are then established. 

Option 2 consists of a joint effort between the structures 
office and a consultant. This past year we were faced with 
additional funding for repair projects. In order to meet the 
production schedule we had to either increase our drafting 
and design capability or employ a consultant. We advertised 
for consultant services. The scope was identifled as a 
draftlng chore with minor design and engineering requirements. 
The contract was for a maximum limlting amount for the fiscai 
year or until budgeted funds were exhausted. As the production 
schedule advanced projects were assigned to the consultant 
with directions of the type of repair needed that had been 
determined by the repair committee. Cost negotiations were 
conducted for each project assigned. Once agreement was 
reached, notice to proceed was authorized at the District 
level. 

Option 3 assigns the total work effort to a consultant. 
This option is generally reserved for projects involving 
minor and major rehabilitation and not simple repairs. The 
consultant services may be obtained either of two methods. 

For minor rehabilitations, the consultant identified in 
Option 2 may be used and the process advanced as indicated. 
Major rehabilitations will require the normal consultant 
selection process which of course is lengthy and time 
consuming. 

The assignment to the consultant in Option 3 is twofold. 
First he conducts, using existlng reports and records, his 
own inspection of the subject bridge. Upon completion of his 
Inspection, repairs are identified by him including the 
scope, methods to be employed, and estimated costs. 



The consultant reports this to the Department as his 
recommendation. The District Structures office in conjunction 
with the State Structures office then determlnes what actual 
repairs will be pursued. This decision will be based on 
available funds but other factors will have some impact. 
Some of these factors may be: 1) Desired life expectancy 
before total replacement. 2 )  Repair versus rehabilitation, 
versus retro-fit, and 3 ) .  Maintenance of Traffic - may 
impact type repalr available. 

Once the decision of what repair or rehabilitation to 
perform is made by the Department, the consultant then 
prepares plans and specifications and presents to the Depart- 
ment, a contract ready package. 

CONTRACT LETTING ---------------- 
Florida Department of Transportation utilizes two 

contract types separated by the amount of cost. Mini-Contracts 
are governed by a maximum payment of $ 1 5 0 , 0 0 0 .  Florlda law 
prohibits exceeding this designated amount. Mini-Contract 
procedures allow for shorter time frames in that all adminis- 
trative functions are performed at the District level. 

It follows that normal contract procedures involve 
contracts where the amount will exceed $ 1 5 0 , 0 0 0 .  This type 
of contract requires a greater 1engt.h of time from plans 
completion to the letting of a contract and the issuance of 
the work order. The time frame will be approximately 1 3 5  
days. 

Contract administration is Conducted by the Department's 
construction division. Our construction personnel handles 
administration and inspeciion for all new construction, 
reconstruction, rehabilitation and repair projects in each 
District. 

During the course of maintenance repair and rehabilitation 
pro~ects, a bridge inspector from the District Structures 
office will be assigned to assist construction inspectors and 
to coordinate between the project personnel and the District 
Structures staff. In the case of movable bridges this 
function becomes essential due to the fact some problems may 
not be identified until the mechanical equipment is disassembled. 

EVALUATION OF CORRECTIVE-ACTION ....................... ------ 
Inspections are scheduled as soon as construction is 

completed and the project has been accepted. The inspection 
1s performed by the District Structures inspection staff. 



The major objective of this inspection is to evaluate 
the repalr or rehabilitation to determine if it has satlsfled 
the problem of whlch the corrective action was intended. An 
assessment of quality is also made and reports flled to 
comply with the Quality Assessment Program. 

I would like to digress a moment to an earl~er section 
of this paper, Identification of Required Work and Prioritlza- 
tion. Many minor repairs and considerable routine maintenance 
activities are performed by both District Bridge Maintenance 
personnel and by personnel under the jurisdiction of area 
Maintenance Engineers. The work performed by both have 
always been Subject to evaluation during subsequent inspections. 
This evaluation has generally been viewed from the point of 
how effective was the repair. 

Recently we initiated a new program in Florida dealing 
wlth highway maintenance. The program involved the development 
of Maintenance Condition Standards. The plan was to determine 
a desired quality level of maintenance and a method of 
measurement. 

We are currently carrying this program forward to 
lnclude the establishment of Maintenance Condition Standards 
for bridges. This should be complete early in 1986. After 
development of this program bridge inspectors will be conducting 
maintenance condition surveys to evaluate the quality of 
maintenance provided. 

Finally a corrective actlon report is completed and 
transmitted to the official brldge file signalling that the 
cycle of the paper trail is complete. 





r l  Field Process 

Consulianr 
Prepares 
Plan. & 

SPecificaiion. f i  
i Course of Action 

Technical or Administrative neview 

v' Recommendation 
contraci  

correct xve 
Action 2 AsaFnmenC Qualit. 



BACKGROUND DATA 

K. C. Roberts 

Native - Central Florida - Plant City, Hillsborough County 

Employment - State Road Department 
January 2, 1964 

Construction, surveying and inspection 
Auburndale 8 Lakeiand 

Maintenance, permits and engineering 
St. Petersburg 

F. D. 0. T. Englneer Training Program 
Two Years 

Assistant Maintenance Engineer 
Tampa 
Four Years 

Maintenance Engineer 
Jacksonville 
Eight Years 

Current Position - District Structures and Facilities Engineer 
District 11, Lake Clty 
Three Years 


