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structures end buildings began towsrcs the end of the nine-

teenth century. Yet up to the present, steel construction

rather than reinforced concrete hes succeeded in holding

the field of long Span engineering structures. Some of the

ressons for this may be accounted as follows:

(a). For long soens, the deed load of the structure

becomes so great that the structure becomes uneconomical.

(b). Enteritis cennot be used efficiently in rein-

forced concrete members subjected to bending.

(c). The bond between steel snd concrete under

working stresses in steel recuires edecuete provision for

sufficient surfece of bars covered by a sufficient (mount

of concrete. Observations in prsctice indicete thet the

bond between concrete end steel is generelly insufficient“

when bars are more than one inch in diameter or when high

working stresses are used.

The drawbacks to using the reinforced concrete in

long spen structures cen be overcome by prestrecsed con-

crete. The princioles and their aoolicstions are not nev.

 

“August E. Komendsnt, "Prestressed Concrete Structures."

page 2.



As far as is known, first attempts probebly took place

in Germany in about 1888.” liese early efforts felled

msinly because cements used at that time did not produce

concrete of the duality necessary to withstand the high

stresses develOped.

In the present de‘s, the concrete can be made in

practice to such a high strength so as to give the crush~

ing strength 8000 p.s.i. or more, by choosing the prOper

kinds of materials and by proper curing. Also the high

strength steel avsilsble has msde the prestressec concrete

of extensive use in actual practice for msny engineering

structures.

The mein purpose of this thesis is to study the

possibility of spanning 2 specs by providing the trussed

concrete girder. Simply supported structures have been

found economical for scans ranging from lOO'-O" to ZOO'-O".**

The weidht of the structure is one of the important fac-

tors which leads to economy. By using a trussed girder,

the dead weight of the structure is reduced. A Span of

120 feet is chosen for study and the design is carried

out so that permanent stresses are created prior to the

application of loads on the structure. These stresses

deveIOped in the structure, when loads are applied, are

within the limits.

 

ed

Confersn

“John G. Hendrichson, "Prestres

dings of the First United State

Concrete. August 14 to 16, 195

”*August E. Komendant,"Prestressed Concrete Structures,"

page 24.
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II. NOTATICXS

Length of member

>
t
*

n Area of entire concrete section Steel area not deducted)

Q
.

I
I

Depth of section

b Width of rectangular section
v

C.G.C. : Center of gravity of entire cross-section

C.G.S. a Center of gravity of steel area

Yb, Y - Distance of bottom and too fibre to C.G.C.

reSpectively

Fb, Ft - Stresses in bottom and tOp fibre respectively

Homent of inertia of the concrete section about C.G.C.H ll

Radius of gyrstion of a about C.G.C."
5

I
I

e 3 Total rise of curved cable from the center of span to

the interior support

0 = Total rise of curved cable from the center of span to

the exterior support

euls, euBs: --- etc. = Eccentricity of the cable with re-

Spect to C.G.C. st supports

euOc’ eulc’ euBc’ -— etc. a Eccentricity of the csble with

reSpect to C.G.C. at the center of Span

a1 = Length from center of Span to point of contraflexure

or curved cable.

a2 a Length from support to point of contrsflexure of

curved cable
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Initial Prestress

Final Prestress

Eouivalent load produced by the continuous curved

cable with curvature concave upwards.

Equivalent load produced by the continuous curved

cable with curvature concave downwards.

Equivalent load produced by the cable with curvature

concave downwards but the cable is discontinuous at

that point.

U0, U1, U2 --- : Too chord joints of the truss

L0, L1, L2 -—- = Lower chord joints of the truss

T?

‘l

‘p

Ild

L: L

fioment due to eccentricity of orestressing force

Koment due to dead load of structure

Homent due to live load on structure

Restrained moment



III. GZTERAL CCTSI EfigTICI78

q

The (HistnntW1ihing princicle in the cesign of ore-

stressed concrete truss girders is the seoeretion of ma n

tension members and comnression members. A con'entional

1

reinforced concrete beam is converted into a LTUSSCL gir-

der with pretens ione ‘ tension members. Leg: ens :5 unon

the m5<ntU(€ of nrestress in; of tension m~mbers, the con-

crete members can be subjected to comnressive stresses to

n F
"

L
4

G
)

U
)

such an extent the t te tresses normelly develoned by

‘ .0 J-

loadins can be elizninetee entirely ii this is desired.

By using ‘he floor slab as the too chord and design-

(
1
‘

ing the web members accordingly, the el;borete floor sys-

tem, which is enerrlly used in steel structures, can be

eliminated. The stresses in the upuer chord can be used

in areas of nos itive moments as the prestressing loads for

the floor slab.

In some cases the width of the web members ecual. to

that of the truss may not be recuired to maintain the effec-

tive width. In these situations openings mav be left in

the members there by reducing the weight of the structure.

This makes available the seace for sozne reparations WfliCh

are to be made in future or for carriage of some utilities

through the structure.
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Secondary stresses which are suite nigh in reinforced

reduced to s smeller extent by pre~O O P H (
D

(
+
-

.
1
;

C
’
-

“
'
5

C
.

(
0

U
)

(
D

(
I
)

O 1
‘
)

:
1
5

0
’

(
D

The prestressed truss members are(
D

P
.
‘

f
D

:
3

U
’

(
I
)

"
S

(
I
)

O

stressinr th'

1 a

relatively small. Koreover all the m (
D

i
3

0 c
)

*
3

m U
)

sing concrete

slabs of a width ecuel to or less then tne truss widen,‘

uniform distrircution of the prestressed can be achieved.

Creep and shrinkage in such trusses will be of intense

value. They occur gradually and may induce tremendous

stresses in the meinbers depending upon the ratio of stiff-

ness of the members. It is necessery in such cases to get

more or less uniform nrinhn,e all over the truss, so as

to reduce stresses due to shrinksg=. Because the different

members will be under different prestress, there till be

different amounts of creep. This may induce stresses in

the structure. These stresse 0
)

due to creep and shrin..(U

can be minimi ed by adjusting the prestress i: all members

y from time to time. This is sccomnlishedas is nece sear

by post tensionin the members. The nos tensioning of the

members to induce stresses in the structure sin be scLieved

by means of hydraulic jecks sunnorted e”ainst herdene

/\ If 1 . 1... I . £ . , . . 1‘ A 9 r4 . ~.~ (s ~n

crete leis. s, tnus the tensioniny is ccniexeu Slmdltan‘

eously with the removrl of the sceffoldin



w— Irv” r‘~—O «‘f-‘p‘ ‘fi-fi V'vavsfi

T‘J’ D -. - ,p‘. L. - Ha
_ . ~N4*\‘A .Lt‘vvuyvo-H

IsisA. Primery Stress Ansl \

It

(a). Selection of truss tyne. The veb members of a

truss ere generslly designed to teke exoression or tension.

(
0

The most suitable srrsngement for a prestre sed concrete

truss girder is to design the din onals to teke tension

1

and the verticleh to teke comoression. By desi:ning the

members in this way, he bending moments due to the weight

of the members are reduced to a great extent and also secon-

dary stresse are less than in those trusses having diagonalU
)

members in compression and verticle members in tension.

In a simple span of prestressed concrete trusses the

economical retio of depth to spsn* varies from 1:10 to

1:15 and in continuous trusses from 1:15 to 1:2 .

To reduce the stresses due to the deflection of a

centrally loaded member, the length of the nenel should

not be more than twice the depth of the truss. To reduce

secondary stresses, the depths of truss members should be

smaller than their widths.

(b). Preliminary stress e.el*sis. In a preliminary
 

stress analysis the members are considered to be ninconnec-

ted at panel points by frictionless nins, end the loads are

 

“August E. Komendsnt, "Prestressed Concrete Structures"

page 124.

~
‘
3



C
Y
)

supposed to ace at the tanel points. The dead weight of

b

the truss is assumed to be a certain amount for the analye

sis but should be revised according to the sections des-

.‘D

ned from the normal forces and other iniormstions avail—

for dead loads can be obtained0
)

able. The normal stresse

by the method of sections. In the analysis of a trussed

girder which is acted upon by moving loads, influence lines

can be used to determine maximum forces in every member.

(0). Truss as a rigid frame. In the prestressed
 

‘ Q

trussed girders, where the floor slab is u:ed as tne tooN
)

chord of the structure, the restrained moments due to their

own weieht as well as live loads occur at the Joints. In

’
Dsuch cases, the truss Should be treated as riQid frame,

and the restrained moments should be determined at all

Joints. The stiffnesses for all members can be taken from

the assumed sections of the members and center to center

length of the members and should be revised each time the

sections are revised. Three general conditions of loadings

should be considered for such trusses.

(1). The truss is loaded with its own weight.

(2). The truss is loaded with live loads to produce

maximum positive moment in the floor slab.

(5). The truss is loaded with live loads to produce

maximum negative moments in the floor slab.

The primary stresses in all the memcers of the pre-

stressed concrete trusses can be obtained from the normal



forces and the computed moments and these should be used

for choosing the final sections of all members. The

stresses develOped at all sections of a member by the nor-

mal forces and those by orestressind must be within limits.
\‘

(d). Desicn of members.

(1). Ton chord. In many cases, the floor slab
 

Q
: 3

(
D

U
)

f
l
"

r~ssed trussed gir-0can be use. . the tOp chord of pre9
1

tressed continuous slabmder. It may be designed as a pre

supported on the verticles. The approximate sections and

the primary stresses being hnovn, the profile of the cable,

and its eccentricities at different sections for required

prestressine force, can be computed. The sections are then
x!

) 3

Wit: n allowable limits. AS ai r
)
-4.

‘ ureSSE’;chech,d to keep ~ Uf

wgeneral principle 0 prestressed concrete, the stress con-

dition assumed at the compression fibre is zero stress un-

der the action of dead loads of the structure and the pre~

stressing force on the structure. But it may, in some

cases, limit the tensile fibre stress condition under the

dead loaf and the prestressing force. The prestressing

force is limited by the allowable compressive stresses in

the concrete.

If the panels are very long, not more than three con-

tinuous spans should be prestressed together. Professor
V

hagnel“ has carried out some tests for friction losses in

 

IFGustave Xagnel, "Prestressed concrete," Chapter IV,

case 80.
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l \J .

prestressing and has found that it does not exceed five

percent provided that there are a maximum of three spans

and that prestressing is applied simultaneously. But if

the panels are not very large, the tOn chord can be pre-

stressed by a curved continuous cable without exceeding

the friction limits.

Another arrangement to reduce friction losses in pre-

stressing of cables, develOped vith curvec pres we sing

‘

aoles, consists of the use of overlapping intermediate0

anchorages by which the length of the prestressing unit

is reduced. In this case the prestressing units are to

be brought out from the slab and long stresssi ng cavities

large enough to provide space for building in the jacks

are to be made in the structure. These cavities are then

filled vitn unstressec concrete which is subjected to ten-

sile stresses. The cavity shrinks arav from the old con-
0.!

crete, thus maling it nonmonolithic with the structure,

and damaging.stress concentrtion may occur. It is there-I
?
3

U

fore advantageous to us' a cont nuous curved cable to pre-

stress a continuous span supported on columns.

The profile of the cable can be taken as a second de—

gree parabola. It has been found that the moments vary

11only itly vhen the curvature of the cable* is cha.ngedC
T
) (

it..-

\Ll

 

*A.L. P::rm and G.H.Peris, "Analysis of Contir.uous Pre—

stressed Concrete S+ructures, " Proceedings of the First

United States Conference on Pres tressed Concrete, August

14 to 16,1951.
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from parsbolic to sinusoidal, thus a slight displacement

of the cable from its exact profile will not materidlly

alter the end noments.

The elastic behaviour of a curved cable which follows

some sinusoidal peth can be determined by the application

of ecuivalent uniform loads of preper magnitude and

bution on the member. By distribution and balancing of

restrained moments consisting f the primary moments due

to loads and secondary moments due to the continuity of

the cables over the supports, the actusl moments existing

at the supports are known and by the use of these moments

at supports, the moments existing st any section of the

structure can be computed. These moments ca. be used to

check the stresses within the allowable limits.

(2). Web members. The web members are either in
 

tension or compression, but to reduce the bending moments

due to their own weipht, it is a suitable arrangement to

make the diagonals take tension and the verticles take com-

pression.

F
“

“
I

(i) D agonsls. The bendinr moments on theseo

members being small in comparison with the normal forces,

the diagonels can be prestressed by pretensioning the ca-

bles axially. Prior to the loads on the structure, com-

pressive stresses are induced in concrete so thet the

stresses remain within limits when the loads act on the

structure.



18.

(ii) Verticles. +
3

i
s
)

(
I
)

se bein: the compression
\J i.

 

members, they are desisned as common reinforced concrete
v..-

Hcolumns loaded axial y.

(5). Bottom chord. The bottom chord of the prestressed
 

concrete truss should be designed to take tension. It can

be designed as a slab, the width of which is ecual to the

truss width and the length equal to the length of the truss.

The slab is prestressed axially by pretensioning the cables

so that the stresses are within limits before and after the

loads are applied to the structure.

B. Secondary Stress Analysis

(a) Secondary stresses due to the prestressing. When

the concrete members are prestressed, the lengths of the

members are changed. The Joints being rigid, the resis-

tance of joints to free rotation produces secondary moments

on the members. For computing the change in lengths of the

members and the displacements of the joints, non-rigid con-

nection of the members at the joints should be assumed.

Theidisplacements of the joints can be found by drawing

Williot Diagram.

(b). Secondary stresses due to normsl forces. Due to

normal forces on ell the members, the members will change

in length and displacement of joints occur. The moments

due to this can be found in the same may as in B (a).



Conventional reinforcement can be provided to take

care of any tensile stresses which might occur in the con-

crete members.
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V. DESIGN EXAIPLE

The vibrated concrete to be used in this exsmsle is

to heve a minimum comiressive strength (f2) of 7000 p.s.i.

and modulus of elasticity of 6 ° 5 X 106 p.s.i. Before

sllowence for creep and shrinhege is mede, the allo"eble

compression in extreme fibre is to be 8800 p.s.i. and the

allowable tension in extreme fibre, 350 p.s.i. After sl-

lowznce for creep and shrinhej;;e is made, the allowable

compression in extreme fibre is to be 3000 p.s.i. and the

allowable tension in extreme fibre, 210 p.s.i. The allow-

able principle tensile stress, after allowance for creep

The.cables used for post-tensioning are Roebling gal—

vanized prestressed-concrete strrnds. As these strznds

are feoriceted from hot- dip gslvsnized wire, complete pro-

(
9
'

tection ageins corrosion without further treatment is

assured. The elloveble design losd ner strrnd is to be

according to the menufrcturer' s 8110‘able design load.

The loss in initial prestress slloved for creeo and

shrinkage is to be 15%.

A. Prim:ry Stre sAnelysis

 

(a) Selection of truss tyne. A seen of lBO‘-O" is

covered by a prestressed concrete trusse girder es shoxn

in fLure 1. The girder is an ‘N‘ type truss having six



l L‘{.4 0

panels of BO'-O" each. Under the loads the diagonals and

he bottom hord members are in te.sion while the too

chord and the verticles are in comoression. The girder

is BO'-O" wide accomodating two traffic lanes, with an

additions 5'-O" side walk on each side. It is designed

to carry A.A.S.H.O. H-44 loading. The height of the gir-

der is tshen as lO'-O".

 

 

   

I Roadway

uo U! U2 U5 U4 U5 U_5\

"In - 7 7 7

{050'

' L2 L3. .. . L4 ‘- L6
L0 L. 6 Pane/5 @ 20‘0 =I20-O" 5

V\fl ‘ /

Figure-1

.The too enord of the truss is a continuous concrete

ab 20'0" wide and lZO'-O" long and is used as the floor

ab. The floor system, which is common to most of the

concrete and steel structures of this type, is therefore

eliminated. The bottom chord is also a continuous con-

crete slab ZO‘-O" wide and lZO'-O" long. The diagonals

and verticles are also slabs, but Openings are left pri-

marily to reduce the weight of the structure and to fac-

ilitate any tyne of repairs which may be necessary in the

future.

(b). Preliminary stres. analysis. For a preliminaryI .
0

analysis joints U0, U1, U3 --- U8, and L0’ L1, L2 --- L6

are assumed to be pin connected.
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stresses 819 also chcn cu in eVeiy ctse. Aft+r sufitient

 

“August 3. Komendant, "Prestr * ed Concrete Structures,“

Fi;ure 13, page 28.

** The Ameri:n Association of State Iighvzy officials

"Standard Sp tiiicetions for Eighvay h id,es, 1953,"

Section 5.8.8., page 159.

7”* The American Association of State Higk‘dy Officitls

"Staniard Specifications for Hifhia“ Brid es, 13:5,"

Section 515.2.12., psje 164.
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lone .- bub StTULoJ°c, feinc iron tilese sections, is

492,900 lb., say 225 p.s.f. Ti. nenel lori is 90, MC‘ b.

of the panel. Thus a concent ates 103d of 45,VOF 1b. acts

at eech joint. '13 normrl forces on ell members ere es

syov.n in Table I.

To compute the maximum normal stress;s on the rnersbers

of the truss, iniluence lines for shear in tLe panel and

moment st the joints are drawn. The truss is loaded with

uniform live 1036 f lieu 1b. ,er linear foot and a con-

centree6 lore of 38,090 1b., in such a rev as to nroCuce

meximun normrl stress in the members. The stresses, cue

to live 1095s increases cy the recuired value of impact

factor, are shown in iatle I. T}
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The moments, thus comnutec, are riserikutei at all

joints of the truss. The finel monents on t¢_
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after Cistrihution for all the tiree lorrim confitions,

are shown in Figurez . Tue {31011791th die,"
7

A

v

shovn in Figures 5, 4, 5.

1. Too chord. The floor slab is used as the
 

ton chord of he presuresseC concrete trusseC girCer. It

is a continuous prestressed slsb suonorted on verticles

as shown in figureé. The prestressing"? of the slab is
‘v

sciHiereC bgr post- tens ionirg the Continuous curveC cable

0
'
)

which oesse throu;h the cross-section of the slab. In

any cross—section, the prestressin; operation inCuces not

only the moment P . e, but at the same time s seconCsry

bending moment. This is due to the feet that the deforma-

tions, crested y the oresties sing, crests exxternsl reac-

tions,“ and hence external moments, which have nothing to

do w th the moments caused by the external load thst may

exist at tEie moment of prestressing. These secondary bend~

ing moments cen be taken into eccount if the slab is lonCed

with equivalent uniform lonCing of nroner megnituee and

direection, hence the design of too chorC is separated into

‘es t the cable are first found.-

A

l
.
)
-

V

[
‘
1

O O (
D

:
3

(
f

"
3
.
1
.

0 i
"

c
+

H

I
)

O F

without taking into consideration the secondary moments

 

G. he; nel, "Significant featires of Prestres see Concrete,"

'sn Conference on Prestresseo Concrete. 1954.O ‘
3

:
3 L H



wi

(ii) Stresses at all sections are checkeC to be

thin the limits vhen the primary stresses, due to “or”

£1 forces and external moments; and secondary stresses,

due to prestres sing, are tektn into consiCeretion.

(i) Eccentricity of cable over suonort and at cen-

xd xsx. = -151,o:o x 12 in. lb.

Average moment per foot width of

31.3.11.) = -6,EE X 18 in. lb.

From figure 7.

r;
L

- 344 in.4

—
—
.
b
-
—
-
r
—
.
|
q
r
—
p

" I - l_ x 12 x 7

1.6

 

“fife.“ A=841n.4
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Smflon of Supporf

4.10 in2o

o

o “
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I
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I
5
3

l

figure-7

-O.E cover

* -O.3 1/8 diameter of cable

8.70 in.

q

"eximum Ceed load compressive stress due to cirect com-Au. C

*
3 ssion = 40,500 I 493 p.S.1.

84

Kinimum deed loed compressive stress ‘ue to direct com-

pression : 2?, OO : 283 p.s.i.

osC is acting on truss:

T.
‘

')

H O



Allowing

stress,

 

  

P°e'Yb / Ma—b / 422 = 0

I I

- e°¥$1 / Hairs / 42; x 24 = 0

r6 rs.)

- 2-7 x 5-5] / 6,551 x 12 x 2.5 / 40,500 = o

104-10

22,700 lbs.

15$ losses,

stresses are:

  

97,500 - 27,500 x 2-7 x s~5 / 6,501 x 12 x 5-5}; 422

24 544 344

 
 

  

: 248 0.8.1. tension

Ft = 5852 n.s.i. compression, which is not ellowsble.

O

. . The design is governed by allowable compressive

stresses of 2000 p.s.i.

P [1 / e-Yt] - xd . Yt / 422 = 2000
c3 0

r r0

o o P = 5‘9,000 113$.

Allowing 15% losses, P1 - 61,500 lbs.

. . Ft = 60,500 / 60,:00 x 2-7 x 5'5 - €551 x 12 x 5~§_/ 422

84 544 344

: 2579 n.s.i. cororession.

Though this is initial stress, end it may come to

allowable limit after time, it is higher,

0

. . Use P1 : 83,000 lbs.

Ft = €2,000 % 62,000 x 2'7 x 5'5 - 6551 x 12 X 3-5 / 492

84 544 544

3 2,120 p.s.i. comoression

Fb a 320 ,.s.i. compression



‘

After some time Pi may reduce by scout 153 and thus com

to P - 52,600 lbs. Under this condition,

1
.8 p.s.i. compression(

'
1

Ft : 1.7

Pb = 458 p.S.i. compression.

When live load is acting on the truss:

.. o r7 7;). ‘ ‘7"
“LICK at suonort 15-2.4,040 x 12 in. 10. and hence

Max.

average moment per foot width is—11,720 x 12 in. lb.

 

. Fb 1,480 p.s.i. comnression

. . or : 11,720 x 12 x 3-50 -

Ft 544 1,430 p.s.i. compression

'0

. . “hen dead load and live load are acting on the truss;

the final stresses under P1 are:

Pb = 520 % 1450 : 1,750 o.s.i. comoression

Ft = 2120 - 1450 = 690 9.5.1. compression

and under Pi are:

Pb 452 / 1450 = 1,220 0. m .i. comoression

Ft : 1758 - 1430 : 528 p.s.i. compression.

. . Eccentricity of the parabolic cable at the support is

kept 2.7 in. and Pi - 62,000 lb.

 

When dead load is acting

on truss:

 

t i

C‘lczlf [v 1.1 Kd max. = / 70,090 x 12 in. 1;

TI -] ° 

eu ='.4"

, § . . Average moment per foot

SchI'on‘hf Cznfizr width : 5,504 x 12 in. 1b.

FIgure-B
___——.__—_-—— _—__——.— . -~_fll_ _ _ fl, 1



  

  

  

 

El 7‘ P-e :0 - 2-1.1“ ,1 42.7 = 2000

A I I

52,000 / 52,000 x 0mg: 55 / 5504 x 12 ,1 42:3

84 544 C44

. . e = 902 : l‘ 3 lb. in.

we

Use e : 1'4 1b. in.
02c.

. . Ft - 82 000 - 62,000 x 1-4 x 5'5 % 5504 x 12 % 482

84 5’4 544

: 430 0.0.1. comoression

Fb : 1980 p.s.i. comoression.

Ft = 52,500 - 52,000 x 1-4 x 5-5 / 5504 x 12 / 482

84 544 544

: 481 p.s.i. comnression

Fb = 1,757 p.s.i. comoression.

When live load is acting :

2L max.‘ 210,880 x 12 in. lb.

Average moment per foot width : 10,549 x 12 in. 1b.

Ft 1200 p.s.i. comnression

or = 10,549 x 12 x 3-5 a

Fb C44 1290 p.s.i. tension.

0

. . When deed load and live 1090 are acting on the

truss, the final stresses uncel P1, ere.

Ft : 480 / 1280 = 1,750 0.5.1. comoression

Fb : 1980 - 1280 = 630 p.s.i. compression.
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NV.

and under P are:

Ft : 461 % 1290 = 1,771 p.s.i. compression

F 1737 - 1290 = 447 0.5.1. Gomoression.
b 1 .

. . Eccentricity at the supoort is 2.7 in. and at the

center of each soan 1.4 in.

The results of the stresses are trbuleted below in

Table II.

2:14.”
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01L= Q1L on—‘

0.25:. 0.25:. 02.51..

 

 
.r: 2020" + _29'-0" + 2°“) 4. ,

FWgure- 9

‘Q‘A—O— -—- 15w 4‘.__ H“

The profile of the cable is3 secord oe5ree perbole. The

point of controflexture for the cable is taken as l/4th

span length of each panel.

Secondary moments 5ue to prestressin05 are induced at

the subports. These moments, together with primary moments,

can be determined by application of uniform loads of pro-

per m55nitude as shown in figures 10, 11. For end Span:

<DI=843 23'?“548k!” P0 = 52,000 lb.

w5=305lb.per _
{- f l I I {I e ._ 4.1 in.

j
‘ = 2.4“ ' .

U°L 1020" .l 5'—o" 550' it?“ C U 1n
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9.42

W7 : 8P; X C” = 8 x 82,000 x 18 a 5‘5 lb. per linear foot.

U f‘ f‘

L0 204

4-10

W1 = 4P; x e = 4 x p3,000 x 18 = 848 lb. per inear foot.

r? fir— r~ :3

21L~ 0°50 x 20

fig = 4P£r e = 840 lb. per linear foot

TB
3.9 0 u

6-.)

° H

. . Lé V = 12,055 x 1; in. lb.

l“O

Similarly {nelysing the intermediste seen:

8‘”?
J H

 

a). = 848 Ibper g

(02': 848 [b-PC'

{oat

 

foot
Ill,
 

  IHHH‘   

 

  

/.

U: 510"1L Ioio" %, 5‘0"lj U2 ,F ,J‘ 10 6QO 1 lb

. , ... 2- -" 1.; v- I- n-- I1. 0
2043’ _% LlU2 - bgUl ’

Equivolcn’r Loading on U.-U?_

Figure-H

These moments are Cistrihuted at all the ton chord

joints. The moment at the joint U5 is 10,680 X l? in. lb.

"\
’-.

h. -and t U2 is 10,508 x 12 in.
1A

L/o

U3'0.68,-93L2 From figure :22 the mo-

 

-68,000 X 1-4 x 12

Figure - l2.

—-—-—-—-- .—

12I
t
\

/ (10,52055 10,502 -

43

63.093 16,!

‘ ment at

$7"
 

 

-lO,651 x 13 in. lb.



Final stre

5555

Ft =

Fb =

it is

F . 51 Str

Ft :

lb. per linear foot; 0

esses at section at sunoort U":
U‘.\

P1 = 2,000 lb.

P 1 7‘ 001933376" 881011
.. 2:5.Y+ _ 1:7 .174-

‘1‘ ‘-
r

U
J—J U

A cue to moment '-—f—— __f_—

due to P
i

% Compression due to

nornal force in the

member.

  

62,000 / 10,690 x 1? x 5-5 - 5,551 x 12 x E~E

84 CA4 544

 

- 11,750 x 12 x 5°50 % 422 / 200

7A
U...

This is due to initial prestress, and therefore

esses at mijdle section of soon Ug-Us

EL_T Tension due to / nd'Yt {L'Yt

A moment due to I I

P1

/ Comnressioi due to

normal force in the

member.

 
  

52,000 - 2222 v1;: x 5.5 / 5,504 2.1? / 10,542 x 12 x 5-5

24 544 544 544

16C 4 .s.i. comoression.

llOO p.s.i. compression.

stresses at supoort and centre of span ere tab-

P = 55,6F0, “~ = 258 lb. per linear foot; W1 3 74

- 740 lb. per lin‘e foot, and



C
r
4

{
‘
0

M5 -U : 10,200 x 12 in. 1b.

MEI-U2 =_x§8-Ul --- = 9,000 x 12 in. lb.

These moments are distributed st 211 the tOp chord joints.

The moments at the joint U1 - 9,050 x 12 in. lb. and

at U are 8,900 x 12 in. 1b.
2

Moment at center of intermediate Span :

-52,500 x 1-4 x 12 / (9,050 g 8,900 - 52,500 x 2-7) x 12

12 2 12

= ~8,965 x 12 in. 1b.

Final stresses at support and center of the span ere tab-

ulateé in table No. III.

2. Design of web members:

(i) Disgonsls:

UO-Ll

o. .-7-“O" .

 

The slab of the diagonal

I I2" 1_4~ - is prestressed by cables

_ If

. C—G-c. [— ? - '15th ' passing tnrough C.G.C. of

y ' the section of the member.

Opening proviéed in this
figure-IS

| diagonal is eight feet.

1—.--

-Md max. = 20,700 x 12 in. 1b.

% rd max. = 12,450 x 12 in. 1b.

/mL max, = Negligible.
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510 p.s.i. tension

 

 

or - 1,727 x l? x 2°25 .

Pb 31 510 o.s.i. compression

Under live load,

Ft 2”“ p.s.i. Tersion

or = 6,070 x 2-25 :

Fb 01 293 p.s.i. COTpT68810n

Under Iormal force;

Dead load : 503,000 : 778 o.s.i. Tension

54 X 12

Cd: ISA"; J~ = .5... Don... o L»: XSLive 10 2 2200 A A s 1 mtr ion

5: x 12

Kax mum Stresses due to dead load, live load, and normal

Fb = / 5 o % ass - 77s - 454 = 4:2 p.s.1. tension.

053 p.s.i. tension.

. . P = 2058 x 54 : 110,000 lb.

. . Pi = 139,000 lb.

The resultant stresses in the member are tabulated in

Table IV.

5 Nos. 0.600 in. diameter Roebling cable initially

Width oft
—
b

O 0 c
f

stressed to 20,000 lb. each are used per

slab. Final stress in each cable is .2,003 lb.

Ul-LZ

C
D

Section of the diagonal is th same as that of diagonal

UO-Ll as shown in Figure 15. The Opening oroviced is 10 feet.



p
T I" \

‘Aof-u- - .

V
¢

I

{
L

%:d m-“ : /1o,1of
C' .13. o

‘

A.‘ r

f a = -19 490 x 12 1n~

I
"

V 7
‘

F +
4

V - 8,190 x l2 in.

/xr max. = Ue;li:ible.
u

t Joint,

Under deed load,

'
1
n

'
1

 

l
i
j

’
1
1

 

: 1,949 > 12 x 2 25

b C}

Under live load,

Ft

or = C 0 v 2 x 2-25

Fb ‘1

Under ETorr :1 Force,

De'f losd = 302,000 -

'
1
1

D
” I
I

V
\

U
}

(
,
0

Q

\
k

(
‘
3

I
n

‘L
3

54 x 10

203 000 :
;-J——1-

34 x 10

due to dead

- 530 -

- 583 -

«
I

(
D

(
)
3

«
1

L
_)

F
r
}

 

lb.

lb.

lb.

539 p.s.i. Tension.

580 p.s.i. Compression.

242 9.8.1. Tension.

2&2 p.s.i. Compression.

57S L.s.i. Tension.

load, live lord and nor-

: 144 p.s.i. tension.

'
D

: 1,75 10.8.1. tension.

. . Pi : 1 2,000

in Table IV.

lb.

he resultsnt stresses in the member are tebuleted



5 Tos 0-600 in. diamet.r Roebli

stressed to Z2,e03 lb. etch are used

slab. Final stress

 

 

per

in each cable is 13,000 5.

g casie initially

foot vidth of tne

C!

L; .1.

Section of the diegonal is the same as that of diago-

nals UO-Ll and Ug-L5 as shown in figure l5. The oneni.g

provided is 10 feet.

-V. s 4.. . 9
$.-Q HIE-1.x. _ 1d, .00 )L 5.! in. 1b.

1' _ cf 9 .

% 1.61 max. .... Q’SLJ X 1.0 in. lb.

-v - 0‘ - 9 ‘
buL maX. - 8,19'0 k 1“.) in. lb.

£“L ma‘. : Negligible.

At Joint,

Under deed lord,

Ft 545 p.s.i. Tension

or z 1840 x 12 x 2-25 =

Pb 01 545 p.s.i. Compression

Under live load,

F (3/17 1"?

t ou‘ p.s.i. lension

or : 819 x l? x 2-25 :

Fb 91 243 o.s.i. Compression

Under normal force,

Dead load 2 00,500 : 198 p.s.i. Tension.

54 x 10

Live load = 29,500 : 240 p.s.i. Tension

54 x 10

. . Heximum stresses due to deed load, live load and

normal forces are:
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4Q.

Fb - / 545 / 245 - 186 - 240 = 560 p.s.i. Compression

Ft : - 545 - 245 - 186 - 840 :1216 p.s.i. Tension

. . P = 1216 x 54 : 65,400 lb.

. . Pi ; 77,400 lb.

The resultant stresses are tabulated in table NO.IV.

5 Nos. 0-600 in. diameter Roebling cable initially

stressed to 25,800 lb. each are used for a foot width of

slab.

Final stress in the ceble = 21,800 lb.

(ii) Verticles:

These are the verticll slabs

with 10 feet Openings.

The combined moment due

L_

r g » to dead load, and live load

cqx . ' -..F T i
is at the Join UO,

I - -3d max_ = 5,657 x 12

 

 

 

 F
‘
v
;

Figure-l4 ' in. lb. per foot width.

-T' -
ML max. - 2,175 x 12

in. lb. per foot width.

Normal forces,

Deed load 24,750 lb. per foot width.

Live load - 15,780 lb. per foot width.

A s so in.3

I =_1_x 12 x 55‘: 125 in.

12



 

711,- : 1,, A- A .-. :‘ - 4» . . 7 4» - :- J- a 4

L.1s is tie svrcci tan: to r1.iciH::<31 the Joint. It

. 1 4.1- -_.. .,.__.,.. : +, 4.° + 5.. ‘

can Le accountec for L; lu‘DLPSLR the section at the eno

K- - ‘ : ° . . 1- 1 m1, , , 1.. . ..,1.. —. ..h‘l— ‘ 2 °

bj DTOVlulfl; hrunches. in se heun«ies elso mele the d01nts

’0. '. : 4".~ -~ \‘ r L‘- ‘L‘ A -~ N ‘3‘“ ' n‘! W“. 4- ‘-

I‘VlQ. Further ort, Chis is the stresc rue to no the et

4.1 A J- - ~ , .n L‘ .1 _. .. r '1'...“ L‘- - :1, 4.1, .- 4. 1.

01:: C€fl10tl” llJle (31 but‘ umnveI1 01.1: 11 but1 he 3011 is; ufuierl

steel may be provided at every joint to take care of

tensile force.

7b =

5. Bottom choré:

675 / 14:0 = 209:0..)

3, reduces. Some

p.s.i.

reinforcing

this

compression.

ihe bottom chord is a contin-

bl; 1 pet C 1115 t ‘roug‘i C. G. C. of

l

n , ,

t2 _L 1 the sectio1 of t*‘ geveer.
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- m- ~- - st ss ‘ 1L1 LL Lé L4 L5 pre re ed bJ
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Table V.

L0- L1; L5- L5:

é. fi ‘ fir =

' Ci man.

74" .-A-o r

d max.

P13

P =

64,500 lb. per

55,000 lb. per

 

-45,100 x 12 'n. lb.

- 2,255 x l? in. 1b.

17,503 X 12 in. lb.

/ 570 x 3 in. lb.

Negletted

100d,

2,?55 3 12 X 2-25 :

C0

.1 force,

109d = 720 000 : 667

54 x 2

load = 419,000 : 588

54 x 20

129,000 lb. per foot-

110,000 lb. per foot

' 1.. ,_ ..‘;-_ 1

1n the memoestresses

[
—
1

D
J

in.

H [
‘
0

in.

x in. lb.

1,114 x 12 in. lb.

7‘ ‘3.

C. Di;foot 01

foot width

‘109 0

per foot 716th of slab.

765 p.s.i. Tension

vri 5th 0

1'7

5'. idth 01

r are tebuleted in

per foot width of slab.

per foot width of slab.

of slab.

of slab.
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Arrangemem‘ of cables.

[Defled 'ines cables]

Figure- l6
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By inducing prestress in the members of the prestressed
O

concrete trussed girder, the sections of the members are

(
D

(
‘
1
1

(
.
0

small. This r uce the wei_ht of the structure, which is

one of the important fectcrs leedin; to more economical con~

struction cost. The reduction in the depth of the members

reduces their stiffnesses and the reduction in stiffnesses

of the members reduces secondary stresses in the structure.

By using the floor slab as the tOp chord of the trussed

girder, the norudl stresses in the too chord con be used

as the prestressin; force. Uniform distribution 0 the pre-

I
-
J

stress is also achieved as 31 t-e members of the pre—

stressed concrete trussed girder are slabs.

Shrinkage and creep are two important factors "rich

produce the uncertainty of the stress condition in the

structure. These cen be minimized by cost tensioning of

the members.

,5

This type of prestrew concrete trussed girders can

be more econoriicel for he.vy 10d (
I
)
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