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an Analysis o A settinore Truss :ridge

gIn times of e: ce, as V.ell as in tine oi tar, he g e

of re lacing cartel1 ligk.sy3r d; s rises .ften, either

beca se of the fact that i:cre sed traffic conditions have

rendeied the bridge inca able of meeting traffic requireaents,

or beesuse tie bridee fails to meet ,resent strength reguire-

ments eitlei due to deterioration of the various members of

the structure, or to increzsed leading conditions.

In peace tines, the USdsl solutiin to this pr:blem, then traf—

fic conditions warrant it, is for the res cnsible authorities

to engage Contractors and Engineers to replace the old struc-

ture tith a new one.

homever, in war tirme due to critical shortages of both mat- \i

erials and hanpoxer, the replacing of bridges becomes, in nest p

cas s, i1_ossible and the only other solution «0 the problem /

of "HSUlllClent briQas is to strengthen the existirig struct- L

ures as economicallyas possible, while being certain that i

they are either sufficiently strengtlened to carry any load '

tliat miglt be placed on them or else posting load lihits on >

the structures that will prevent any overloading that night 1;

prove disastrous to the existing structure.

,‘.

The project undertaken in this t:asis is the inséection and

analysis of such a stiqcture to deternine.hethe1 or not the

orido.e is su11-c'ent to 1-eet existing re~uirenents

lhe b1“ idge ins acted and analyzed is a single spa , hirn truss

of th altimore type, crossing the Grand River in Eagle Town-

ship, 8Clinton County,‘i01igan; between Sec. 29 and amo 30.

The hichioan State Liehwav Departrnent's File Sumter for this

bridge is El of 19--7-21, the nlmbers referring to the struct—

ure, County, Tovnslip and Road numbers as establisled by the

fiichigan state highway Departnent.

Incluced in the gaper is a diagram of the truss, slowing the

size and makeup of the various Members and the lettering key

used for these menbers and connections as referred to in the

summary of stresses, a co;y of which is also included in this

naper.

The trusses are primarily of seven panels, each of (3019" )

thirty feet and nine inches in length and a total overall

length of (215'-3" ) two hundred fifteen feet and three inches.

These panels are each subdivided into panels of (15'-4%" )

fifteen feet four and one-half inches in length, each t’th

intermediate hangers and floor beams correSfiunding in size

to the floor beams and hangars of the primary panels. The

structure was built in 1909 according to the attached plate.

The floor consists of three inch oak plank eight to twelve

inches in width, laid transversely. There are runner strips



(2)

of two inch plank laid longitudinally for one way traffic.

The floor is supported by eight— s'x itch I beam stringers

at approninately twenty three inch spacing. The floor beams

are fifteen inch Standard 42.9; I beams suspended from the

pin connections of the trusses by one inch square U hangars.

The abutments are of stone masonry in fair condition. At

the time of this inspection there was no a,parent need or

substructure repair except to point up the malls with nor-

tar.

In analyzing this structure for its safe carrying capacity,

we have followed the usual practice cf using working stresses

fifty per cent in excess of ordinary design stresses as rep-

resenting more definitely the ultimate allowable loading which

should be permitted. he have assumed a depreciation of the

truss members and floor beams of five per cent, and ten yer

cent for the stringers and timber floor. Tne timber floor,

while in fair condition at the time of this insaection,is sub—

ject to much more rapid deterioration than the steel. nlso,

the steel stringers showed slightly more deterioration at cer-

tain partially hidden points than other members of the struc-

ture. We have used the legal loading as now permitted by the

statutes of Lichigan in making this analysis, except in some

cases where it seemed advisable to use an h-l5 loading to be

definitely on the safe side.
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With the preceeding assumptions and calculations, we find

first that the floor and floor stringers limit the cap-

acity to axle loads not exceeding 10400 lbs per axle. rur-

ther, all intermediate floor beams' hangers are limited to

a capacity of 13400 lbs per axle. The end hangers are

limited to a capacity of 16400 lbs per axle. The upper

counter diagonals x3U4 and £506 are limited to 9500 lbs

per axle and 17500 lbs per axle respectively. These are

the upper diagonal members in panels two and three, slop-

ing toward the center of the top chord. They consist of

one 7/8" square bar each. Likewise, the lower diagonal

L4M5 is limited to 10400 lbs per axle. This is the lower

diagonal in the third panel sloping toward the center of

the tOp chord. It consists of one %” square bar. Other—

wise, the trusses figure safe for legal loading.

In view of the above, it is recommended that the structure

be posted for loads not to exceed 9500 lbs per axle.

It is further recommended that this structure be reinforced

at an early date to safely carry legal loading and remove

the necessity of any posting for limiting loadings. This

would be done first at such time as the present floor be-

gins to show need of repair and we make the following re-

commendations for this work.

1. Replace the present 6" I beam stringers with nine lines

of 8"-19# wide flange beams. These should be welded to the

present floor beams for rigidity.

2. Place a new timber floor consisting of 2"x4" treated tim-

ber of structural grade yellow pine or Douglas fir. These

should be placed on edge and preperly spiked together and

fastened to the floor stringers with suitable steel clips.

3. Provide protection to the treated timber as well as traf-

fic markers for one way traffic by the placing of 30"xi"

multigrip runner plates for the full length of the structure.

These plates should be bolted to the timber floor with bolts

at not more than 1 ft. spacing. A bituminous seal could be

used for this purpose in place of the plates but is rather

more difficult to seal to the treated timber and does not have

the extra provision of providing a traffic marker which the

writer has noticed does help materially to keep traffic in

the center of the roadway, thus lessening the possibility

of sideswiping the trusses by traffic and providing a more

equal distribution of traffic to both trusses of the struc—

ture.

4. The present structure has only a 1%” pipe railing which

is not a protection to the trusses against collision. It

is therefore recommended that a substantial hubguard be
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placed consisting of a 10" channel, smooth face out attached

rigidly to the truss members and at a height of about 16"

from the top of the floor to the center of the channels.

5. Strengthen the weak truss members by the addition of a third

member of proper size in each of the weak sections to prop-

erly carry the stress in these members.from the loading above

mentioned.

6. Clean and paint the entire structure another coat of paint

at the time the floor is removed at which time the most thor-

ough job can be best accomplished.

7. Remove, clean, cover well with a fiber grease, and replace

the rollers in the bridge shoes on the north end of the bridge.

With the above conditioning, this structure should be suit-

able and safe for legal loading for many years to come. It

is very evident from the size of this structure and the rel-

atively light volume of traffic which it gets, that its life

should be prolonged as long as it is possible to do so with

proper safety.

Below is attached a photograph of the bridge shoe mentioned

above.
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