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SPECIFICATIONS AND DESIGN 

OF A 

288 SPAN THROUGH , PIN- CONNECTED HIGHWAY BRIDGE . 

9 Panels 32 feet , divided by Sub-verticals . Curved Upper Chord. 

) 



SPECIFICATIONS 

General Specifications: Circular No . 100 , U. s. Depart-

ment of Agriculture , Office of Public Roads . Filed here with . 

ADDITION~L SPECIFICATIONS 

In case the maximum stresses due to wind added to the 

maximum stresses due to vertical loading (including impact) shall 

exceed 19000 pounds per s quare inch , properly reduced for com

pression , addi t ion must be made to such sections until this limit 

is not exceeded. The permissible s t resses for the com1ections 

shall be increased proportionally. Should the stresses be re-

versed in any possible case , proper provision must be made for 

such stresses in the o~posite direction. 

The shearing stress on rivets , bolts , or pins shall not 

exceed 11000 pounds per square inch of section; and the pressure 

upon the bearing surface of the pr ojected semi - intrados ( diameter 

times thickness) of the rivet , bolt , or pin hole shall not exceed 

22000 pounds per square i nch. In field riveting , the number of 

rivets thus found shall be increased 25 percent if driven by hand , 

and 10 perc0nt if satisfactory power riveters are used. The 

amount of field riveting must be reduced to a minimum , without , 

however , diminishing the number of rivets requisite for str0ngth 

and rigidity. Whenever it is pract icable , all designs are to be 

so made tha t the field rivets can be driven readily. For members 

of any importance, more than two rivets are to be used for each 

connection. Rivets are not to be used in direct tension. 

If the extreme fiber stress resulting from the bendi ng 

due to the weight only of any member does not exceed 10 percent of 

the specified unit stress , the effect of such bending may be ig

nored; but if it does s o exceed , i t s effect mu.st be combined wi t h 

those of the other stresses, using, howeveT, for determining the 

secti onal a r ea , a unit stre ss 10 percent greater than that 

specified. 
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In general , all trusses shal l have main end posts in

The effective length of pin-connected spans shall be 

t he distance between centers of end pins of trusses . The ef

fe ctive depth shall be the perpendicular distance between _ravity 

lines of chords , which lines must pass through the centers of 

pins . 

In all main members having a n excess of section above 

that calle d for by the greatest combi nation of stresses, the en

tire detailing is to be proportioned to correspond with the ut

most working capacity of the member , and not merely for the 

greatest total stress to which i t may be subjected. In this 

connect ion , though , the reduced capacity of single angl es con

nected by one leg only must not be forgotten . 

General Principles of design from Waddell ' s ppecifica

tions . 

Floor-Beams : Effec t ive length to be the distance be

tween center l ines of trusses . 

Sections of Intermediate Posts : The effective length 

shall be the greatest length between points of the axis that are 

rigidly held in the direction in which the strength is bei ng con-

sidered. The l east width of posts in pin-connected trusses shall 

be limited to 10 inche s . 

Sections of Diagonals and Suspender : Counter-stresses 

must be provided for wher ever causeti by the increased live load ; 

C 

and in case of reversal of stress the member must be designed to 

r esist such reversal . The us e of more than a single system of can

cellation in bridges shall be confined entirely to l at eral systems 

and sw~y bracing, except tha t i n the middle panels of trusses two 

rigid diagonals connected at their intersection may , for appear

ance, be employed , pr ovided that either diagonal have sufficient 

strength to carry the entire shear in either tension or compression , 

and that the adjacent vertical posts be figured accordingly. All 

through spans shall have stiff end vertical suspenders . 
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Diameter of Pins: The stress in the outer fibers of 

pins shall not exceed 25000 pounds per square inch , the points 

of application of the stresses i n the conne cting members being 

taken at the certers of bearings . In d.esigning all pin- con-

nected work ample clearance for packing must be provided , and 

ample room must be left for assembling members in confined spaces . 

Lower chords are to be packed as closely as possible , and in such 

a manner as to produce the least bending moment on the pins , but 

adjacent eye-bars in the same panel must never have less than a 
' 

one-half inch space between them, in order to facilitate painting . 

The various members a ttached to any pin must be packed as closely 

as practicable , and all interior vacant spaces must be filled 

with steel fillers, where their omission would permit of the 

motion of any member of the pin . All bars are to lie iri planes 

as nearly as possible parallel to the central plane of t he trus s , 

no dive?gence exceeding one- eighth of an inch to the foot being 

permitted . 

Upper Chord Sections: In members subject to com

pression , rive-ts shall be s o spaced that they shall not be farther 

apart in the direction of the stress t han sixteen times the thick

ness of t he thinnest external plate connected. and not more than 

fifty time s that thickness at right angles to the direction of 

the stress . 

Section of Inclined End Post : The inclined end post 

must be so proportioned that the algebraic sum of the stresse s 

per square inch resulting from the direct compression and the 

maximum bending moment due to the wi nd pressure shall not exceed 

19000 pounds per square inch. Every column that act s as a beam 

also must have solid webs at right angles to each other , as no 

rel iance shall be placed on lac i ng to ce.rry a transverse load 

dovm the column. 
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Lateral Bracing: All lateral bracing shall be made 

of shapes which can resist compressi on as well as tension . In 

det ailing struts composed of four angles with a single line of 

lacing , the clear distance between backs of angles shall never 

be made less t han three - quarters of an inch , in order to permit 

the insertion of a small paint- brush. The stiff di agonals of t he 

lower lateral system , of which there shall be t wo in each panel , 

shal l be rivet ed. ri gidly to the stringers where they cross t hem , 

so as to transfer in an effective manner the thrust of braked. 

trains to the truss posts wi thout causing the floor beams to 

bend horizontally. In designing short members with riveted 

connections t he sectional area of the piece shall be increased 

from 10 percent for 6 inches x 3~ inches angles to 25 percent for 

equal - legged. angles beyond the t heoretical r equirement s for the 

direct stresses , so as to compensate for the secondary stresses 

d.ue to the ecc entric grip of the ri vets . 

Portal Bracing : Al1 through spans shall have stiff 

portal bracing at each end , connected rigid.ly to the end posts . 

The bracing shall be made as deep a s the specified clear head 

room will allow. Wh en the height of the trusses es gr eat enough 

to permit i t, t here shalJ. be used. at each pane l point a rigi a 

bracing frame riveted to the top latera1 strut , ancl to the post s , 

and carried down t o the clear anc e line . When the truss depth is 

not great enough for t his deta il , corner brackets of proper size , 

str engtb , and rigidity are to be riveted. between the posts and t he 

upper lateral struts . 

Pin Plates : Rivets shall not be countersunk in plates 

less than seven- sixteenths of an inch in thickness . 

Pi n plates shall be used a t all pin holes i n built 

members for the double purpose of reinforcing for the metal cut 

away and reducing the unit pressure on pin and bear ing to or be-

low t he specified limit. They shall be of such size as to dis-

tribute properly , through the rivets , the pressure carried by such 

plates to both f langes and web of each segment of the member ; and 



-5-

they shall extend at least six inches within the tie pla tes of 

sa id member , so a s to provide for not les s than t wo tranverse 

rows of rivets there . 

It is always better, whenever practicable , to avoid 

cutting away the ends of channels, but if they mu.st be trimmed , 

the ends must be reenforced so that the strength of the member 

shall not be reduce_d by the trimming . 

In r iveted tension members , t he net section through 

any pin hole shall have an area 40 percent in excess of the net 

sectional area of the body of the me mber . The net section out-

side of the pin hole along the center line of stress shall be 

at least 70 percent of the net section through the pin hole. 

Tie Plates and Lacing : At the ends of compression 

members the pitch of rivets shall not exceed f our diameter s of 

the rivet , for a distance equal to twice the greatest width of 

the member . 

All segments of compression members connected by lacing 

only , shall have tie plates placed as ne 2r the ends as practica

ble . The tie plates shall have a lengt h not less than the 

greatest wi dth of the member , and a thickness not less t han one

fortieth of the distance between the lines of connecting rivets , 

measured at right angles to the length of the member . 

Single lattice bars shall have a thickness of not less 

than one-fortieth , and double bars c onnected by a rivet at t he 

i ntersection of not less than one-sixtieth of the distance be

tween the rivets connecting them to the members ; and their width 

shall be : 

For 15 " channels, or built sections with 3¼" or 4" 

angles - 2½ inches (seven-eighth inch rivets). 

For 12" and 10" channels, or built sections with 3 n 

angl es - 2¼ inches (three -fourth i nch rivets) . 

For gn and 8" channels, or built sections with 2½" 

angl e s - 2 inch es (five-eight h inch rivets) . 
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The.distance between connections of lattice bars shall not ex

ceed eight times the least width of the segments connected. 

End Bearings : The greatest allowable pr essure upon 

expansion rollers of fixed spans, when impact is considered , 

shall be determined by the equation ~= 600 d , where~ is the 

allowable pressure in pounds per linear inch of roller , and d 

is the diameter of the ro l ler in inches . The least allowable 

diameter for expansion rollers is four inches. The bearing 

shall be so designed as to permit a free movement of the rollers 

in the longitudinal direction of the span sufficient to take up 

the extreme variations in length due to temperature change s and 

deflections, and at the same time prevent any tranverse motion 

of the end of the span. 

All shoe plates , bed plates , and roller plates are to 

be so stiffened that the extreme fiber stress under bending , 

when impact is included , shall not exceed 16000 pounds per square 

inch . Bed plates shall be so proportional that the pressure 

upon masonry (including impact) will not exceed 400 pounds per 

square inch. 

Pedestals shall be either of cast steel or built up of 

plates and shapes . In built pedestals , all bear i ng surfaces of 

t he base plat es and vertical bearing plates must be planed. The 

vertical plates must be secured to the ba se by angles having at 

least two rows of rivets in the vertical lege; and the said 

vertica l plates must bear properly from end to end upon the base. 

No base plate , vertical plate , or connection angle shall be less 

in thickness than t hree- quarters of an inch . The vertical plates 

shall be of sufficient hei ght and must contain enough meta l and 

rivets to distribute properly the loads over the bearings or 

rollers . The bases of all cast-steel pedestals shall be planed, 

so as to bear properly on the masonry or rollers. All rollers 

and the faces of base plates in contact t her ewith are to be planed 

smooth, so as furnish perfect contact between rollers and plates 
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throughout their entire length . All pedestals , whether built 

or cast , must have one or more diaphragms between webs , carried 

up as high as the general detailing will permit , so as to 

transmi t any transverse horizontal thrust to the base without 

overstraining the webs by bendi ng in their weakest direction. 
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