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INTRODUCT ION

This thesis is a partial design check of the design of
a deck truss highwey bridge which was designed and built by the
Michigan State Highway Department.

The bridge is located in Presque Isle county in northern
liichigan. It spans the Ocqueoc River at station 8032 £ 18 on
highway US 23 and is found in Ccqueoc wanship about sixteen
niles north@est of kogers City.

The span of the structure is one hundred feet, end its
total width is about forty feet. It 1s equipped with side-
walks snd standard railings on each side of the reinforced
bconcrete roadway.

The specificetions used in the design were the liichigan
State Highway Department Specificaticns for Bridge Design of
1926, but the design was checked using the revised edition of
these specifications which was adopted in 1936. The structure
vwas designated es a Class A bridge and was therefore designed
for standard H-15 loading.

It was the object of this thesis to give the author some
practical experience in the checking of a design of this type
and to better‘acquaint both the readers and the author with the
methods snd prodecure used in .the design of a highway bridge.
As 1t was impossible to cover the complete design in the time
allotted, only the superstructure was checked, and the abutt-
ments and some of the details were not touched upon.

In conclusion, the author wishes to acknowledge his speciel
appreclation to Mr. W. A. Voigt, Bridge Design Engineer of the
Michigan State Highway Department, for his kind help in the

securing of the plans and specifications necessary for this
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LVTHODUCTION (con't)
project, and to the faculty members of the Civil Englneering
Department of lichigan State College, for their cooperation
and aid in problems involving the technical points of design.
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WEIGHT OF SLAB

(Z “Crown
[ I -
' EzA
~ L1 | |
L. 38 2 |
e >
AREA OF SLAB

Rectangular Part
(8/12)(28 1/6)= 25.45 sq. ft.

Use the crown as triangular
(2/12)(38 1/6)(1/2)= 3.18 sq. ft.

Small rectangles at end under slab

(1)(6 3/2)(2)a 0.09 sa. ft.
AVAA

Totale 28,72 sq. ft.

Use 28.3 sq. ft,
WEIGH? PER FOOT OF SLAB
Use w= 150#/cu. ft.
(28.8) (1) (150)= 4320 # per foot
WEIGET OF SLAB APPLIZD TO EACH TRUSS

4320= 2,160# per foot
2

WEIGHT OF SIDEWALKS AND RAILINGS

AQNIW,
AN
Walk
. 2 82"

Slab
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w= 44it/Tt.
TOTAL WeIGHT CF RAILING 3ECTICLS nGT INCLUDILNG CULCHLTE IU3T
(2)(100)(4L)m Gyl

[ N A VO L ALRR A JANEE 274 tas TR
weIos OF Sruo 0w RAILILG POOTS

WEIGHT OF Gk IUTLMeDIATE FO3T
Gize 3'4" x 1'4" x 112"
(3 1/3)(1 1/3)(1 5/<4)= 5.4 cu. It.
(

(150)= €154

~

o/,'-

A

Aonlied at each intzrmediate nparnel polnt on ecch
truss.,.
WaIGHT OF (LB AL 3T
Size 310" x 212Mm x 100
(3 2/3)(2 5/24)(1 5/24)= 9.8 cu. it.
(5.£)(150)m 14707

Applied at each end pznel .cint on eacli iTuss



WEIGHT OF STRINGY®S

halk Walk
S/ab

]
Ll
Lf

I, T T A A4 1T 1
A e

oo Beam _9 Srr/f-ryef-: /A S A 35 #

TOTAL WEIGHT PER FOOT OF STRI..GERS
(9)(35)= 315# per foot.
WEIGIHT PER FCOT OF STRINGERS TRALSFERREZD TO EACH TRUSS
315= 158# per foot,
WEIGHTZOF STRINGXRS TRAISFERRED TO EACH TRUSS AT EACH INTERMEDIATE
PANEL POINT
(11.104)(158)= 1,755#
WEIGFT APPLIED AT EACH END PANKL POINT

1755= 87&#
2

PEIGHT OF FLCCR BEALS

, ”

e 37 8
I : -2 .l o ole ole ole
ele o ole elo ole ole elo ol|le
o-c -o o-‘: eolo ole oo éleo olo

[32’ X35 X4 ~/0" Anghes . /I/
' 12X 5 =273  Flate

{ or end floor beams
WEIGET OF END FLOOR BEAMS 12X ?3 —272’ PlaTe

Sizé--24" x 12" x 110# For 1n7ermediale  beams



Weight of Concrete= (2)(1)(38)(150)= 11,40CH#

Weight of RI Beamw (11GC)(37.67)- 4, 150#
Weight of 2 plates= (2)(35.7)(27.5)_ L4

@ 35.74/ft.
Weicht of 18 Hitch Angles

3% x 33 x $-10" @ 11.1#/ft.= (18)(11.1)(10)=

(I2)
167#
Weight of 162 Rivet Heads
@ 21#/100- (21)(1.62)= 344
Totals= 15,915#
lo ” ‘
C =
Gﬂ‘ﬂk Y
0
N
—— — 1 1
£nd Floor Beam
Weight of end floor beam applied to each truss
lﬁ,gl5 = 7,958#
WZIGHT OF INTERMEDIATE FLOOR BEALS Size 24" x 12" x 100#
Weight of RI Beam= (10C)(37.57)= 3,767#

Weight of 2 plates= (2)(30.6)(27

-E): 141#
(D)

Weight of 36 Hitch Angles

35 x 3% x & - 10 @ 11.1#/ft.= (36)(11.1)(10)= 3334
(17)

Weight of 216 Rivet Headse @ 21#/100~ (21)(2.1c)= LE#
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WEIGHT OF INTERMEDIATE FLOOR BEAMS (con't)
Total= 4,287#
Weight of Intermediate Beam applied to each truss at each panel
point,

4287 = 2’144/[’
2

WEIGHT OF EXPANSION ANGLES

WEIGHT OF ONE EXPANSION ANGLE--E A 2
(2) (L.4# 1.5) # 33'= 39' of angle
39" of 33x3 x 3/848 7.9#/ft.= 308#
(2) (21814 10") £ 33'= 40" of plate
4O of 8" x 3/4" plate @ 20.4%/ft.m 8L6#
Total= 8164 308= 1124#
WEIGHT OF ONE EXPANSION AlGLE--E A 2
(2) (218"£ 114")# 33'm 41' of angle
4L1' of 35 x 3 x 3/8"L @ T.9¥/ft.= 324i#
(2)(218"f 10") £ 33'a 40! of rod
40" of 3/4L" snuare rod @ 1.913#/ft.= 77#
Total= 324 £ 77= 401"
TOTAL WEIGHT OF EXPANSION ANGLES APPLIED TO EACH TRUSS AT EACH END PANEL
POINT
1124 £ 401 = 763#
2

NCIGHT OF LATERAL BRACING TOP CHORD
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1= Y(22.2)% £ (24)2 = 33.41t.
WEIGHT OF TVWO SWALL AKGLES
Size=-4" x 33" x 3/8" =33.4' @ 9.9%/ft.
(2)(9.1)(33.4)= 608#, wt. of angles
WEIGHT OF TWO LARGE ANGLES
Size--5"x5" x 3/8"--16.7' @ 12.3#/ft.
(2)(12.3) (16.7)= 411#, wt. of angles
WEIGHLY CF PLATE
Size--36" x 30" x 3/&"
31-30" x 3/8" @ 38.3#/ft.= (3)(38.3)= 1154
TOTAL WEIGHT OF TOP CHORD LATERAL BRACIIG
(8)(608) £ (2)(411) # (12)(115)= 7,066#
Ve will assume this weight as bz2ing distributed eéually between
the twenty panel points, except for the end psnel points, which
take only half the load that the others do.
WEIGHT OF TOP CHORD BRACING APPLIZD TO EACI TRUSS AT EACH INTERMIDIATE
PANEL POINT

7,066 = 392#

WwinlGil APPLIED TO EACH TRU'S AT EACIH EiD PANEL PCINT

92 -~
2 T luég
vVEIGH T O LATRRAL 5 ACING ROTTCH CHCORD
N R 3| x X
™ o
N % N b X
4 ® . 9
N < N N e
N N




TEIGIT CF CONE BRACE (two angles £ two plates)
Size--6" x " x 3/7" =25' O" @ 14.9%/ft.

(2)(14.9) (25)= "745# Vieight of angles

36"

—

///125/,,~—f”’é? Aolare

22

o

S

/0]

/s

Area of Plate

(36)(32)-(13)(10)= 1152-13C= 1022 sq. in.

Feight of plate 1022 _ g5.1¢"
12
12" x 3/8" Plate weighs 15.3#/ft. (15.3)(£5.16) = 1094

(12
Total veight of one brace (2 angles £ 2 piates)

745 £ (2)(109)= 963#
WEIGHT OF BOTTCH CHORD BRACING APPLIED TO EACE TRUSS AT EACE PANEL
PCINT

963= 4824
2

WEIGHT OF CROSS FRAMNES

(Intermediate and End)

3
<5 % < 8
N 12 X %2

22 <r 2 5 t N
24s _exexd 245 6x6xE

< /12 €6 ,l . 2’ 6" 4_I

d;.b/(lz.s)2 £ (12.17)° = 17.42
1= (8)(17.42) £ (2)(12.17)= 129.36 £ 24.34= 163.7' of angle

4L % 3 x 3/8

=10~



WEIGLT OF CLE CROSS FRALE
163.7" of 4 x 3 x 3/8" angle @ 8.5#,/ft.= 135C#
501 of 6 x 6 x 3/8" @ 14.94#/Ft.2 V45
Area of 3/8" plates
(4) (18)(30)-(9)(14)-(4)(18) # (2)
(2)

(18) (24) # (2) (18)(18) = 3132 sq. in.=
21.8 sq. ft.

/8 -
| 1
_ﬂ_ Teight of 21.8' of 12" x 3/8' plate @

. 15.3#/Ft= 33L#
Les - T x 4 x 3/8 = 16" @ 13.64/ft.=

~

2
:l‘

-

(2)(26) (13.6)= T2.64
(12)

Lis - 4 x 35 x 3/8 = 12" @ 9.17#/Fta-

Z (2)(1)(9.1)= 364

3
5 %% Total= 1390 £ 745 £ 334 £ 72.6 £

36.4 = 2578F%
WEIGHT CF ONE CROSS FRANS APPLIED TO EACH TRUSS AT EACH PALEL POIN

2578 = 1,280#

et

2

WEIGET OF UPPKR CHCRD MERBERS OF TRUSS

'—E — ‘Jj/ r8x £ Prares

‘Xf,rgf Angles Length of member-— 11.1C4 ft.

J b Sx 212 Amgtes

VEIGHT OF CNE MZWBER IN OUTER TEREE PANELS

2 plates—-138" x " - 11.104' @ 30.6#/ft. = €80#
Lis - 6 x 4 x 5/8 = 11.104" @ 20.04/ft.« 889%

-11-



L= 18]2 - 25.5", length of lacing bar

lio. of Double Lacings required on one edge

/8"

of member--

(ll.lCéE(lZ)z 7.4 -- Use 7 2s lacing does
/8" 18

Zé X‘—é lﬂc:n’ Ba’-g

Length of 23" x#" bars needed in one member.

(7)(2)(2)(25.5) = 59.5 ft. of bar
(12

Lacing bars--2;" x 3" = 59.5' @ 4.25#/ft.= 253#
Total= 680 £ 889 £ 253= 1622#

WEIGHT OF ONK MEMBER IN MIDDLE THREE PANELS
2 plates--18" x 3" - 11,104' @ 30.6#/ft.=
Les——6 x 4 x 3/4" - 11,104 @ 23._#/ft.=
"Lacing bars—-2i" x 3" - 59.5 @ L.25#/Tt.=

Total=

TOTAL WEIGHT OF UPPER CHCRD MEMBERS OF ONE TRUSS

(6) (1822) # (3)(1981)- 10,932 # 5,943= 16,875

WEIGHT OF LOWER CHCRD LENBERS CF_TRUSS

2 plates--18" x M
6 x 4 x 7/16" angles in outer three panels
6 x 4 x 3/4" angles in middle three panels
2i" x 3" lacing bars--25,.5" long
Length of member= 11.104 ft.
WEIGHT OF ONE MEMBER IMN OUTER THIEE PANELS
2 plates~-18" x 4" - 11,104 ft. @ 30.6#/ft.=
Lya = €M x 4" x 7/16" - 11,104 £t @ 14.3#/ft .=
Lacing bars—--23" x 3" - 59.5 ft: € 4.25#/ft.=

Total=

not go clear to the end of tlie member.

680#
1048#
253#

1981#

15684



WEIGHT OF ONE MEMBER IN MIDDLE THPEE PANELS
2 plates—-1&" x 3" - 11,1C04' @ 30.6#/ft.= 6E0#
L X6 x 4 x 3/L# - 11.104" @ 23.6#/ft.= 1C48#
Lacing bars—23" x " - 59.5' @ 4.25#/ft.= 253#
Total 1981#
TOTAL VEIGHT OF LOWER CLORD IEXBERS OF OWE TRUSS
(6)(1568) # (3)(1981)= 9,408 £ 5943= 15,251#

VEIGET OF VERTICAL KEMPERS CF_TRUSS

At outer pan=l points

1 plate--11" x " and 4 angles 6" x 4" x i"

At panels next to end

1 plate--11" x 3/8" and 4 angles 6" x 4" x 7/16"

At middle six panel points

1 plate--11" x 3/8" and 4 angles 5" x 33" x 3/8"
Length of members= 10.958!

WEINIT OF ONE MEMBER AT CUTER PANEL POIUT

1 plete--11" x " - 10.958' @ 18.7#/ft.-

4 angles—— 6" x 4" x 7/16" - 10.958' @ 14.3#/ft.=

Total=
WEIGHT OF ONE MEMBER AT PAWEL POIKTS WNEZXT TO END
1 plate--11" x 3/8" - 10.958' @ 14.0#/ft.=
L —= 6" X 4" x 7/16" - 10.958' @ 14.3#/ft.=
Total=-
VEIGHT OF ONE M:MBER AT MIDDLE SIX PANEL PCINTS
1 plate--11" x 3/8" - 10.958' @ 14.0#/ft.=
L& ~-5% 35 x 3/8 - 10.958" @ 10.4f/Ttum
Totale
TOTAL WEIGHT OF VERTICAL MENBEDRS OF ONE TRUSS

(2)(915) £ (2)(781) # (6)(610)= 17,0524

205 #
710K

915#

154#

028#
781#

154#

I¥N/4
i

610#



WSIGHT OF DTAGCIAL MWNMRERS CF TRUSS

141/(11.104)2 # (10.958)2 = 15.,60C!

In outer panels

1 plate-11" x 5/8" and 4 £s--5" x 34" x 3/4"
In panels next to end panels

1 plate-11" x 3" and 4e£s—-5"x 23"x G/le"

In middle five panels

1 plate-11" x 3/8" and 4zs--5"x 3. "x 3/&"

2 diagonals in Center panel

WEIGHT OF ONE MEIBER IN OUTER PANEL

1 plate-11" x 5/8" - 15.6 ft. @ 23.4#/ft= 3654
4ds--5 x 3% x 9/1c - 15.6' @ 19.8}¢/ft .= 12264
Total= 16C1#

WEIGHT OF ONE MEMBER IN PANELS NEXT TO END

1 plate-11" x 3" - 15.6 ft. @ 18.74#/ft.= 2924
Lis=-5 x 33 x 9.16 - 15.6' @ 15.2#/ft.= 95C#
Total 12424

WEIGHT OF ONE KEMBER IN MIDDLE FIVE PANELS

1 plate-11" x 3/8" - 15.6' @ 1,.0#/ftm= 21e#
Lds—=5" x 33" x 3/8" - 15.6' ¢ 10.4#/ft.- 649#
Total= 8674

TOTAL WEIGHT OF DIAGONAL LEMBERS OF ONE TRUSS
(2)(1601) £ (2)(1242) £ (6)(867)= 10,888#

VEIGHT OF PLATES AT TRUSS JOINTS

LI; 32 )1

o
>

I

20 plates per truss

|
L

78"~ —

T

-14-



AREA CF ONE PLATE

(48)(34) - (26)(16)
2 = 1632-128 = 10.45 sq. ft.
144 144

WEIGHT OF PLATES ON ONE TRUSS

Total area of 3" plate

(20)(10.45)= 209 sq. ft.

Equivalent to 209 ft. of plate 12" wide

12" x 3" plate - 209" @ 2C.4F/ft.=  4,270#
WEIGET CF T-USSES AND CROSS FRAMES

WEIGHT OF ONE TRUSS

Upper chord members-- 16,875#
Lower chord members—- 15,351#
Vertical members—— 7,052#
Diagonal members— 10, 888#
Plates at joints-- 4, 270#

Total= 54,4 3E#

WEIGHT OF CRCSS FRAKES APPLIED TO CHE TRUSS
(1289) (10)= 12,890#
TOTAL WEIGHT OF ONE TRUSS AND CROSS FRANES APPLIED TO IT
Truss weight—- 54 4 4L36#
Cross frame weight—- 12,89C#
Estimated weight such as
rivets, welds, fillers,
small angles, small tie
plates on truss members, 5,000
ete. Total= 72,3264

Use total= 72,400

-15-



WEIGHT APPLIED TO EACH UPPER CHCRD INTERMEDIATE PANBL PUINT
Take 2/3 of weight sz being -pplied to u.per chord

72,400)=

(2/3)(_T37—_ 5, 3604

WEIGHT APPLIED AT UPPER CHCRD EXD PCINT

5,360= 2680#
2

WEIGHT APPLIED TO EACH LOWER CHORD INTERMEDIATE PANEL PCINT

(1/3)(72,400)= 3,020#
g

WEIGHTS APPLIED TO TRUSS DUE TC DEAD LOADS

WEIGHT APPLIED AT EACH U-PER CHORD INTERNZEDIATE PAUEL POINT

Slab--11.104' @ 2160#/ft.= 24,,00C#
Walk——11.104' @ 335#/ft.= 3,720#
Railing section--11.104' @ 44#/ft.= 4LI0#
One intermediate railing post= 810#
Stringers= A 1, 744#
Floor Beam= 2, LLL#
Lateral Bracing 392#
Truss and cross frames= 5, 360#

Totalw 38,671#

Use total= 38, 7C0#

WEIGHT APPLIED AT EACH UPPER CHCRD END PANEL PCINT

Slab--5.568' @ 2,16C#/ft.= 12,030#
Walk—5.568" @ 335#/ft.= 1,865#
Railing section--5.568' @ ii#/ft.= 24,54
One end railing post= 1,L7C#
Stringers= 878#
End floor beam and concrete around it= 7,948#
Expansion Angles= 763F



WEIGHT APPLIED AR EACH UPPER CHORD END PANEL POINT (con't)

Lateral Bracing= 196#
Truss and cress frames= 2,680#
Total- - 28,085#

Use toetal= 28,100#

WEIGHT APPLIED AT LOWER CHORD INTERMEDIATE PANEL POINTS

Bottom cherd lateral bracing= : LB2#
Truss and cress frames= 3,020#
Totals 3,502#

Use tetala  3,500#

=17~
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DEAD LOAD STRESSES IN MEMBERS

MEMBER" A"

EF=0 Vg= Sg= 196 kips compres-
sion

MEMBER "B"
7] < Fha 0 Hb- Sb: 0
8
MEMBER "C"
=£F,=0 V. £ 28.1= 196.9
Vo= 196.9-28.1= 168.8
Sc= (168.8)(15.622)= 240.7 kips
(10.958) ¢ensson
MEMBER "D"

£ F,= 0 Hg= Sqz (240.7)(1l.135)=
' (10.958)

171.5 kips compressien

~19-



MEMBER "E

28./
i
A
|
35
196.9
MEMBER "F¢
28./
Ve /X0
3.5
/96.9
MEMBER "GY
Zﬁ./ 38.7
! )
e
'3
£
|
25
7969
MEMBER "H"

EF=0 Vg £ 28.1 £ 3.5~ 196.9

compressien

£Fy= 0 Hp= Sp= 171.5 kips tensien

E£Fy=0 Vg £ 28.1 £ 28.7 £ 3.5= 196.9
Vg= 126.6

8= (126.6)(15.600)= 180.3 kips
(10.958) tensien

€F=0 Hp= Sp= 171.5 / (180.3)(11.10 ;
" g (T5:206

S,= 171.5 £ 128.4= 299.9 kips cempressien

=20-



MEMBER "I"

28./ 38.7
A .
£F,=0
A
Y l
35 3.5
/96.9
MEMBER "J"
el 2099 £F=0
zZ
D
Y ¢ -\
MEMBER "K"
28.1 38.7 38.7
L_{
» £F 0
B
[
LA
/56.9
ZFp=0

21~

Vi £ 28.1 £ 38.7 £ (2)(3.5)=196.9

Viﬂ 5;= 123.1 kips compressien

Hj= S,= 299.9 kips tensien

J

VA 28.1 £ (2)(38.7) £ (2)(3.5)=
196.9
Vkl 840 l..

Sy= (84.4)(15.600)= 120.2 kips
(10.958) tension

Hi==8,=299,.9 120.2 (ll.lOé
1=51 £ )(15,6003

qompression



MEMBER "M"
./ 387 387

L |
= F= 0
N
l \
/ Y
; 35 35 3.5
196.9
MEMBER fN"
/ / 4
w4
N:
l \
Y v
MEMBER ®"O"
2g.1 387 387 387
[ L) EF-0
N
Y v Y \
35 35 35
/796.9
MEMBER "p%
i Fh. 0

-22-

V, £ 28.1 £ (2)(38.7) £ (3)(3.5)==
196.9

V= S,= 80.9 kips compression

Hp= sn: 385.5 kips tension

Vo £ 28.1 £ (3)(38.7) # (3)(3.5)=
196.9

Vo= 42.2

Se= (42.2)(15.600)= 60.1 kips tension
(10.958)

Hp= S,= 385.5 pd (60.1)( 11.104)
(15. 600)

= 385.5 £ 42 8 = 428.3 kips coempres-
sion.



MEMBER "Q"
2./ 387 387 38.7

35 35 35 3.5

/56.9

£Fy= 0 Vg £ 28.1 £ (2)(28.7) # (4)(3.5)= 196.9

Vo= Sq= 38.7 kips compressiea

MEMBER "R"
28/ 3B. 387 38.7
7 ) £FF0
2 7263
H= S.= 428.3 kips tensien
: 1 AN
35 kX 35 35
/96.9
MEMBER "S" ZF=0
28.1 387 387 387 387
Y r
(4)(3.5)
] \ Y
.;s' 3‘.5 35 3.5
/96.9
MEMBER "T®
ZF=0

Hy= Sg= 428.3 kips compressien

-23-



MAXIMUM AMOUNT OF TRUCK LOADING APPLIED TO ONE TRUSS

W v 4 W W
l4’|3.5"l 6’ l 3’ l 6’ l 3'l 6’ lzo"

, 4
L £5.0 € -€ Trusses
L’ /R

33.0° Weik 7 We/k

7

w= load applied to the slab by each wheel
M= 0 W(3.5 £ 9.5 £ 12.5 £ 18.5 £ 21.5 £ 27.5)= R(25.0)

RRe 93 W = 3.72 W
25

Since three lanes of trucka are used in ebtaining the maximum leading,

90% of the tetal load is used in the design.

(90%)(@.72 W)= 3.35 W
As H-15 leading is being used, the maximum stresses in the truss will be

produced by leading the truss with moving leads as shown belew.

755 3o./5 /0.08  30./5 23S 3075

1 /2’ 30’ /4 30° Py

(3.35)(2.25)= 7.55 kips
(3.35)((900)= 30.15 kips
(3.35)(3.00)= 10.05 kips
(3.35)(12.00)= 40.20 kips



MAXIMUM LIVE LOAD AND IMPACT STRESSES IN MEMBER ™AW

30./8 755 30./5 /0.05 40.20
Az’l o’ /7’ 30’ /4’
A
/00.00°
e RR
Compressiorn

Zwnrrvence Liwe For Skess In "4 "

LIVE LOAD STRESS DUE TO TRUCK TRAIN LOADING

RR= 40.20 £ (30.15)(56 £ 12) £ (10.05)(86) £ (7.55)(42)
00 TI00) T1060)

ZF= 0 S,= 72.6 kips

Impect Coefficlent--I= 20 120=
0= 620

19.35%

1IMPACT STRESS
(19.35%) (7216)= 14.1 kips

LIVE LOAD STRESS DUE TO SIDEWALK LOADING
Vidth of walks 20"= 5/3!

P=(40 # 3000)(55 - W)= (40 # 3000)(55 = 5/3)= 74.7#/sa.ft.
{L) (50) (100) ~ (50

8= RR= (74.7)(5/3)(100/2)= 6.3 kips
LIVE LOAD STHESSES DUE TO RAILING LOADING

W= 100#/1lineal foot
Sg= RR= (100)(50)= 5.0 kips

=25«



TOTAL LIVE LOAD AND IMPACT STRES8 IN MEMBER "A"
72.6 £ 14,1 £ 6.3 £ 5.0= 98.0 kips compreseion
MAXIMUM L1VE LOAD AND IMPACYT STRESEES IN MEMBERS “B* AND “CY

30.15” 755 3045 17005 40.20
0-4“1 30’ y /9’ 30’ 74 Y 1135
C
8
AR
LR

Terrss07

Twrvencs Lina For Smess Inv C

LLVE LOAD STRESS IN MEMBER "“B"

£2F,= 0 =0

LIVE LOAD STRESS IN “C* DUE TO TAUCK THAIN LOALING
hR= (30,15)(0.865) £ (7.55)(30.865) £ (30.15)(44,.865) ¢
100

(10.05) (74. ees)i/ (40.20)(85.865)
00

RR= 859.4 kips
(sz 0' V = 59.4
Se= (59.4)(15. 622) 84.8 kips

(10.958)°
IMPACY SIRESS 5949

(19.35%)(84.8)= 16.4 kips
- SIDEWALK /ND RAILING L1Vk LOAD SIHESSES 1
Pe 74.7#/8q. ft. of sildewvalk
w=100 #/ft. of railing

RR= (74,7)(5/3)(100)# (100)(100)= 11.3 kips . 1.3
ToY 2A- o7




= (74.7)(5/3) (11.2.35) /£ (100)(11.135)= 1.2 kips
=57 =T

ZFy= O
Vo= 11.3 - 1.2= 10.1

5,= (10.1)(15.622)= 14.4 kips

(10.958)
TOPAL LLIVE LOAD AND IMPAUY SIRESS LN MEmBER"G*

64.8 #£ 16.4 £ 14.4- 115.6 kips tension

MAXIMUM LIVE LOAD AND IMPACT SIRESSES IN MEMBERS "D" AND “FV

305 755 30.75~ ,0.05" #0.20
o. 865' , 1 . 1 P l P 4
30 /79 30 /74 //.785
LR

AR

Compression
Inrvence Live For
Sreess Inv D “

7ensron

Znrevenvce Live [for

Sreess Zu £

L1VE LOAD SIKESSLIN “D* DUE TO THUCK 4'HAL N LOADLNG

RR= (30.15)(0.865) £ (7.55)(
1

00

(10.05) (74.865) £ (40,20)(88.865)

100

RR= £9.4 kips

4

~

&}

2

59.9

ZMy= 0

(8q)(10.9583=
S4= 60.4 kips

-27.

(59.4)(11,1.35)

30.865) £ (30.15)(44.865) £



IMPACT STRES8  (19.35%)(60.4)= 11,7 kips
SIDEWALK ANy RALLING LIVE LOAD SYTHESSES
RR= 11.3 84= (11.3 - 1.2)(11.135)= 10.3 kipe
(IO. s;b;g)
TOTAL LIVE LOAD AND IMPACT SITRESS IN MEMBER “p¢
60.4 £ 11,7 £ 10.3= 82,.4kips compression 2y
TCrAL LIVE LOAD £ND ImMPACYT STHESSLIN MEMBEK “F¥
E£Fp= 0 S¢= 82.4 kips tenelon

MAXimUM LLIVE LOAD ANV .LyPAU‘r S‘:ﬁﬁ;'s;ozj’s‘ IN MEmyj;_n WEe

30./15 7255 30.55 /0.05 £20.20

aaaf'l , l . l s 1 ,
3o /9 30 /9 { //.735'

£

Comprecssson

Twrivence Live Fom Srress In £

L1VE LOAD SInESS IN “E* DUE 10 YTHUUK whALN LOAVLNG
RR= £9.4 kips
ZFV= 0 Seg= 59.4 kips

599
IMPACT STRESS  (19.35%)(59.4)= 11,5 kips
SIDEWALK AND RAILING LIVK LOAD S Rdsd443 Il "¢
RB= 11.3 fasr 1.2
ZFy= 0 85 11,3 - 1.2~ 10,2 kips

V=4

R



TOTAL LIVE LOAD A1) TiPA3Y S7am33 Iif wmi3an il

53.4 £ 11,5 £ 10,1» 81,0 kipe compreession

MAYTMT LIV LOAD AND IMPATT 3TRDISTI I TSt by

785 /5~ 10.05 40.20
/9.76’ 1 /4’ 31 30° l /9’ 2224’
G
| M
Z
EJ
LR
Terisron rR
IwFivence Liwe Fomn Srress Iw 8 -4

Loaded Lengthe (7/8)(11.104') £ 11.135 # (6)(11.104)= 87.5"
LIVE LOAD STRESS IN "G* DUE TO TRUCK TRAIN LOADING
RR= 49,3

\

ZF~ 0 Vg= 49.3

| 85~ (49.3)(15.600) ’,
110.958)

493

Sg= 70.2 kips
IMPACT STRESS (19.35%)(70.2)= 13.6 kips

SIDEWALK AND RAILING LIVE LOAD STRESSES IN "G"

Pa (40 #£ 3000) (55 - W)= (40 # 3000; (55 - 13)_ 79.2#/8q.Tt.
(eidewalk) (L) 8"7.

w(rallings)a 100#/ft,

W= (79.2)(5/3) £ 100= 232.0#/ft. G
Tot

RR= (232)(87.5)'87.5)= 8.9 kips v 1
(100) - (2)
f= (232)(2.7)(9<7)= 1.0 kips

8.9



VE LCAD AND IVPACT STRTCSTE IN MTi'omRg wan avn g

755 30.15" 170.08 40.20

30’ Y /4’ 22.29'

R

Compressron
TFuwrivenceE Liw& [OR
Sreass In H ”

-

Znrience Live Fom Srress Tw <+
LIVE LCAD STR&SS IN ¥EMRER YH" DUT 7O TRICK TRPAIN LCANING

RR

RR= (7.55)(19.76)¥ 30.15°(33.76) £ (10.05)(A%,78) £
00

(40.20)(77.76)= 40.4
T109)

- 2x =0 (42.4)(22.24)= Hy(10.858)

<\ Hy= S,= 100.3 kins
299
IYPACT STRESS  (19,357)(100.3)= 19.4 kips
SIDEWALK AND RAILING LIVE LOAD STRESSIS
P(sidewalke 74.7#/sq.ft w(railing) - IOO#/lin.e’al folc?‘zb
RR= (74.7)(5/3)(100) 4 (100)(100)= 1.3 *}2
(2) (2) - o

\
£Y = 0 Sp= (10.1)(22.24)-(2.4)(11.104)_ ‘
(15.958) - 1e.1 king 3

‘1:’}_



TCTAL LIVT LOAD STRESS IW 'rm/37> nue
1060.3 £ 19.4 £ 18.1- 137.8 kins comvression

TCTAL LIVE LCAD STR¥SS IN UmM3m2 w g

737. 8 > {Fh- 0

Sj- 137.8 kivs tension

RR
VAYINUY LIVE LOAD AND IMNPACT STPFS<rg TN 'mamn Ui

755 30.15 /0.05" 49.20
15.76° 71’ 30’ 1 e 2224’
7
LR
4§;Em>\‘”k
A 4
r )

Loaded Length= 87.5!
LIVE LOAD STEXESS IN "I DUZ T2 TFZUCK TEAIN LCATING
RR= (7.55)(12.728) £ (30.15)(23.72) £ (10.05)(33.78) #
100

pa

(40.20)(77.728)
100

iFV- 0 7

- - .3 ki 9.3
Vi_ Si- 43.3 kins

ILPACT STRESS  (19.235%)(49.3)= 9.6 kips
SICTV ALY AND RAILING LIVT LCAD STEESSES IN "It

P(eidewalk)=79.2#/ft. w(railines)= 1004/ft. 40
r r

(total) = (73.2)(5/3) £ 100= 23210#/ft.

87.8)(87.E)2 8.2 vipg 4
00) @) A

BR= (1222)(
(1

-3]1=




(.232)(8.7)(=.7)= 1.0 u:ps
(11.104) T2)

£Fy= 0 S84= 8.2 - 1.0=5 7.2 kins
TCTAL LIVE LOAD STRESS IN VE¥a~p Wi
45.3 £ 8.6 £ 7.2 = €2.8 kins compression

VAXILUIT LIVE LCAT AV TUPACST QTT7S378 TN MEMRER WM

Vira 3[«f 2,085 fa2p
Qgs'l /77’ 30’ l 74’ 33.3¢4’

Zwrevence Line Fomn Srness Iw 'K =3

Loaded Lenzth—- 11.135 £ (5)(11.104) A~ (8/2)(11.104)= 75.0!

LIVE LOAD STPESS IN "KM DT TH TX'AY TRAIN LOATING

RR= (7.55)(8.88) £ (30.13)(221€8) £ (10.05)(52.658) £
170
~ K
40:20)(£5:€8)= z0.¢ xips
39.6
£Fy= 0 V= 33.8 S, = (3%.8)(15.200) - 56.4 kips
“ k (15.:5'_)! S 0.8

ILPACT STERESS

(
SITEWALK AND RAILI
P(sidewalk)= (40 £ 3000)(55 - 5/2)= 85.%#/sq.ft.

w(railing)-1004/ft.  w(total)= (85.3)(5/23) A L00a 2424/ft.

~32-



43%(75)(70/ 2)- 3.8 kins

f= (.242)(8.32)(8. w). 0.8 kip
(1L1.104) (2

}<)

£Fy= 0  TVy="2.8 - 0.8= 3.0
(

8 O)(15.600§ = 8.3 kins

TCTAL LIVE LOAY STEESS IN 17=va7wrn ny
5.4 £ 10.9 £ 8.6= "E.Q kipns tension

I:AXI:?U:{ LIWHT LO[_\.T\ ‘A\'j I‘I’DAﬁT Q'T‘H'L"QQT"S I\T ?f"‘"DTDg IlLIl

AW M
755 30./5 70.05 40.20 z ‘ﬁl
&ce’l Zza l 30° L 4 ¥ L 30’ 331
AN
LR AR
Compressien
Twnrevence lmu! Fo«

Srmess Zw L "

L]
Zwrivance Linae Fox Srmess In N

LIVE LOAD STRESS IN "L" DJE TO TRUCK TRAIN LOLZTING
7.55)(8.868) £ (3 Q 3 ])(2 26) /,pn N08)(52.23) £

30’ ﬁ?r
£ [-d
(40.20)(2€.£68) £ (7.55)(2378) g

190 <\
RF= 45.¢C kips EM,=0 S, - 122.0 kips 469

IPACT STFESS (19.35%)(122.0)=

2T .2 s
3B xine 219 24 s

(&
SIDFTALY AUD RAILINA LIVT [OAT™ @TmTwaqrmg T owrw o

/)
O.

RR= 11.3 xips fi= 2.4 kips fp= 1.3 kins

.3

/7.
Zlo= 0 (£1)(10.958) £ (2.4)(11.12 £ 22.21)= (10.1) (33.34)

—27_



»

= 23.4 ¥i
Sl- 23.4 ¥ips

TCTAL LIVE LOAD AND INPACT STRWSS I I73Th "LM

128.C # 23.8 A 2%.4= 1€¢.0 Xkips cowrmression

TCTAL LIVE LCAD AND INPACT STRISS IW I'ZURTWR "M

ren0 ot
AV £Fp= O
' Sp= 12792.0 ¥ips tension

IXIVUY LIVE LCAD AYD IVPANT STRTSSTS IM MII73TD M

7Z55 3045 r0.05 40.20

866y /4’ 30’ /9° 33.39°

o

LR

2
5
//?;;::\\““-§>

DNrivence Line Fon

Sroess Zn ‘17 -

Vi

Loaded Length- 75.0!
LIVE LOCAD ST

RESS IN "l DUW TO TRUTK TRAIN LCATING

RR= 39.8 kips [%

£F,= 0 V.= Sy= 33.6 kips / \
LIPACT STRESS  (1%.35%)(32.6)= 7.7 kips 396
SIDTWALK 27D RAILING LIVZ LOAD STR7SSTS _,

P(sidewalk)= 85.2#/sq. ft. ; B

w(railing)= 100%/ft. /

W(total)-- 242#/ft. / 6.8

RR= €.8 kips

(6}

fe 0.8 kip ZFy= 0 8yu= 6.8 - 0.8z 8.0 Xips
TOTAL TIVET LOAD AND II'PACT STRESS IN VEigrzR #i
33.8 £ 7.7 £ 6.0m 53.3 kins comvression

-4



"Y‘l be - -
SAZTVUL LIVE LOAD #¥D IDPAOT §TrvSSTS TN voiaTs noaw

3Tar /70.05 Aﬁ@zo
/.55 30" l /1" ¥ 795
K2
a ) RR
Terrsson
6.99
ZwrevenceE Live Fom Srmess 7 W
Z~v "o v

—

Loaded Lenrthe 11.135 £ (4)(11.104) £ (5/8)(11.104)= 82.5 ft.
LIVZ LOAD STREESS IN wL" ™% T0 THIOY TEAIN 1.0ANINA

EP= (20.15)(11.53) £ (10.7E)(41.58) £ (40.20)(55.55)
100

3D.0 kips

£FV=O V,=30.0

= (30.0)(15.200)= 42.7 kios
( T—PE-UJ ) 30.0

IIPACT ST3ESS (19.83%)(42.7)= 8.3 kips

SICEWALK AUD FAILING T.IVD LCAD STRTSSES

3

it/ e fE.

w(railing)= 1004#/ft.
w(total)s (£3.9)(5/3) £ 170= 256#/ft. 0.6

RR= (.236'(22.5)(52.5)= 5.0 “ips
—r1c0) 3

f= (.2858)(£.94)(8.24)= 0.8 kip
(11,104  12) 0

gpy= 0 Vo= 5.0 = 0.6= 4.4 Sg= (4 4) (15 .7QOLr £.2 kips
/cJ%J
TOTAL LIVE LOAD AND I¥PACT STEESS IN "?\Q*~ non

42.7 £ 2.3 £ 6.2 = 57.2 kips tension



LAXIMUM LIVE LOAD AND IMPACT STRESSES IN ESMBLRS "P" AXND "RM

39./15” 7m0.08 50,20 755 .5
30’ /9 310-”"

/.55 30 /2" ¥ »

A

LR RR

W
Tweevence Linve ;3&

Srrnass I~

Tewsron

TIwrevence [ive Forx Srress Iw R
LIVE LOAD STRESS IN "P" DUE TO TRUCK TRAIN LOALING

RR= (30.15)(11.55) £ (10.05)(41.55) £ (40.20)(55.55) /7

100 55 "1”
17 30 l/‘i'

(.7.55)(85.55) £ (30.15)(99.55) ’]
160 oL

RR= 66.5 kips 7995
66.5
EMo= 0 (66.5) (4hoh5)= (30.15)\4l)# (7.55)(20) £ (s,)(10.958)
Sp=-128.0 kips
IMPACT STRESS  (19.35%) (128.0)= 24.8 kips
SIDEWALK AND RAILING LIVE LOAD STRESSES

RR= 11.3 kips &M= 0 (S5)(10.958) £ (7.2)(22.22)=(10.1) (44.45)
et 21 24 .2

fi1= 1.2 kips Sp= 26.4 kips Y. T
2 4 kip o
TOTAL LIVE LOAD AlD IMPACT STRESS IN MELKBER "p® 7.3

128.0 £ 24.8 £ 26.4= 179.2 kips compression

TOTAL LIVE LOAD AND IMPACT STRESS IN MEMBER "R"

1792 oy L L2 ZFp= 0
_ L Sp= 179.2 kips tension
Ve



MAXINUM LIVE LOAD AND INPACT STRESSES IN LEIBER "Q"

QTLy 70.05 .,aza

755" 30 /1y 74.75"

Q

LR 3

RR
3/’?5573?“——————____

<"__‘_‘\‘\"‘\\‘ff:f:ftf:_-_\\-/////

Twrevence Live For Stress TN Q

hh\

-

Loaded length €2.5!

LIVE LOAD STRESS IN "Q" DUE TO TRUCK TRAIN LOADIKG

RR= 30.0 kips L
ZF = 0 ‘//[;/

/
Sq- 30.0 kips
IMPACT STRESS  (19.35%)(30)= 5.8 kips
SIDEWALK AND RAILING LIVE LCAD STRESSES IN "Q"
P(sidewalk)= 93.9#/s0. ft. w(railing)= 100#/ft.

w(total)m 256#/ft. f= 0.6 kip \ T‘

30.0

RR= 5.0 kips l//%;j//

EFy= 0O Sq= 5.0 - 0.6 /
Sq: 4.4 kips
TOTAL LIVE LOAD AXD INMPACT STRESS IN "Q"
30.0 £ 5.8 # 4.4= 40.2 kips compressicn

MAXIMUM LIVE LOAD AND IMPACT STRESSES IN MEMBER "S"

(illustration con't on next page)

-37-
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NZ D /0.05" 40,20

ar 30’ R | s555 "

IR

RR

Anrmvence Live fnm Sreass In S

7énsson

Loaded Lengthe 100/2= 5C!

LIVE LOAD STRESS DUE TO TRUCK TRAIN LOADING

RR= (30.15)(0.45) £ (10.05)(30.45) £ (40.20) (44.45)= 21.1 kips
1C0
ZF=C Vgz 21.1
Ss: (21.1)(15.600): 30.1 kips
(10.958)
IMPACT STRESS  (19.35%)(30.1)= 5.8 kips 2it

SIDEWALK AND RAILING LIVE LOAD STRESSES IN "S"

P(sidewalk)= (40 £ 3000)(55 = 5/3)= 107#/sq. ft.
(5G) (50)

Use P= 100#/sq. ft. w(railing)- 1C0#/ft.

w(total)= (1C0)(5/3) £ 1C0= 267#/ft. o.1
‘-

RR= (.267)(50)(25)= 3.4 kips
(1co

£ (.267)(11.104)(1/4)= C.4 kips
2

£F,= 0 Vg= 3.4 = Ou4= 3.0 Sg= (3.0)(15.600)= 5.3 kips
(10.958)

TOTAL LIVE LOAD AND IMPACT STRESSES IN LLIIBER "gt
30.1 £ 5.8 £ 4.3= 40.2 kips tension or compression

Since a reversal of stress takes place in one passage of the load, the

design stress must be increased by 50%. (con't)



(con't)  (150%)(40.2)= 60.3 kips tension or compression

MAXIVMUM LIVE LOAD AND TMPACT STRESSES IN LINBER "TM

3r‘r' zss 40.20 70.05~ /5

95 . . %2 . .
il 30 T 30 j 1.5

4R RR

W

- ~

Zwrcvance Line For Srress Iv 7

LIVE LOAD STRESS IN LENMBER "T" DUE TO TRUCK TRAIN LOADING

RR= (30.15)(0.45) # (7.55)(14.45) £ (40.20)(44.45) £

100
(10.05) (58.45) £ (30.15)(88.45) /.05" 30./5
1G0 ___L/‘7 ' l 30'
RR= 51.6 kips (//
&Y '
ZM,= 0 haid

(51.6)(55.55)= (S¢)(10.958) # (10.05)(14) # (30.15)(44)  sie
St= 127.4 kips

IMPACT STRESS  (19.35%)(127.4)= 24.7 kips

SIDEVALK AND RAILING LIVE LOAD STRESSES IN wT®

a9 ) & 2. /-
11.3 kips A\ T 2 = 7 y

o\

N

RR=

f1= 2.4 kips

f2: 1.2 kipS ZMO: 0

/773

(10.1)(55.55)=(S1) (10.958) £ (9.6)(27.76)
St= 26.9 kips
TOTAL LIVE LOAD AND IMPACT STRESS IN MEMBER "T*

127.4 £ 24.7 # 26.9= 179.0 kips compression

-39-



A

=3 goa

o I I = S

oS

TOTAL STR=ZSSHS Ik TrUSS 121RLES T IS
LEMBER KIWD OF DZAD ICAD LIVi LCAD  TOT.LL STRESS
SUn3SS S1E5S AND I 30T
SUTILES

Compression 1$6.9 ¢e.0 2904.93
ilone 0.0 0.0 0.0
Tension 240,7 115.6 C06.3
Compression 171.5 82.4 £203.9
Compression 165.3 e1.0 246 .3
Tension 171.5 2.4 253.9
Tension 1€0.3 05.1 27Z .4
Compression 29G.9 127.8 437 .7
Compression 123.1 66 .8 1€9.9
Tension 299.9 1z7.8 437 .7
Tension 120.2 75.9 196.1
Compression 385.95 162.0 554.5
Compression 80.9 53.3 134..2
Tension 385.5 169.0 554.5
Tension 60.1 57.2 117.3
Compression 428.3 179.2 607.5
Compression 38.7 40.2 78.9
Tension 428.3 179.2 607 .5
Tension or

Compression 0.0 60.3 60.3
Compression 428.3 179.0 607.3

=4 Q-



UNIT STRESSES IN LOWER CHCRD MUMBERS IN OUTER TEREE PAIELS

(Members "B", "F"  and "J")
NET ARSA OF SECTION
2 plates 18" x " - (2)(1)(3)= 16.00sq. in,

L angles 6 x 4 x 7/16 - (l)ﬁZ%: 14.97sq. in.
(16

TOTAL= 30.97sq.in,.

ALLOWABLE STRESS IN TENSICN= 18,000#/sq. in
TOTAL STRESSES IN MEMBERS "B", "F", AKD "J"

Member B= 0.0

lMlember F= 253,900# tension

Member J= 437,700# tension
MAXINMUM UNIT STRESS IN KENBER "B"

s= 0,0 = 0.0 #/sq. in,

30.97

MAXIMUM UNIT STRESS IN MEVBER "F"

Sp= 253,900 = 8.200#/sq. in tension
MAY IMUM UNig'g;REss IN MEMBER "J"

sy= égg,ggo- 14,150#/sq. in. tension

UNIT STRESSES IN LOWER CIHCRD LEMBERS IN MIDDLE THRIZ PANE

NET AREA OF SECTION
2 plates 18" x 3" - (2)(1)(3)= 16.00 sq. in.
4 angles 6 x 4 x 3/4 - (1)(3/4)= 24.76 sq. in.
TOTAL= 40.76 sq. in,
ALLOWABLE STRESS IN TENSION= lB,OOO#/éq. in,
TOTAL STRESSES IN MSMBERS "N" AND "RM
Member "N" = 554,500# tension

Member "R"= 607,500# tension

-41-

(Mfembters M"NM
and "R")



MAXINMUM UNIT STRESS IN LMBER "N"

Sp= 554,500 = 13,600#/sq. in. tension
L0.76

MAXIMUM UNIT STRESS IN NIMBER "R"

Sp= 607,500 = 14,900#/sq. in. tension
40.76

UNIT STRESSES IN DIAGONAL_MENBILS TIii OUTZR TWC PAINNLS

(Members "C" and "G")
NET AREA OF SECTICN FOR KEMBER "C"
1 plate 11" x 5/38" - (2)(1)(5/8)= 5.63 sq. in.
4 angles 5"x 31" x 3/4" = (1)(3/4)= 20.24 sq. in.

TOTAL= 25.87 sq. in,

ALLOWABLE STRESS IN TENSICN= 18,000#/sq. in,
TOTAL STRESSES IN MclhBERS "C"™ AND “G"
Member "C"= 356,300# tension
Member "G"= 275,4C0# tension
MAXIMUM UNIT STRESS IN MEMBER “C"

Se= 356,300= 13,800#/sq. in. tension
25.87

MAXIMUM UNIT STRESS IN McMBER "G"

Sg= 238'%20 = 13,700#/sq. in. tension

UNIT STRESSES IN DIAGONAL MEMBERS IN CENTER FIVE PANELS

(Members "K", "O", and "S")
NET AREA OF SEZTICN
1 PLATE 11" x 3/8" - (2)(1)(3/8)= 3.38 sq. in.
/ sngles 5" x 34" x 3/8" - (1)(3/8)= 10.68 sq. in.

TOTAL= 14.06 sq. in.

—42~



ALLOWABLE STRESS IN TENSION= 18,000#/sq. in,
TOTAL STRESSE: IN MCNB:ZR

Kember "K"= 196,100# tension

Member "O"= 117,300# tension

Merbher "S"=  60,300# tension
MAXIMUM ONIT STRESS IN FEMBER "K"

S,= 122,ézo= 14,000#/sq. in. tension

MAXILUM UNIT STRESS IN MEMBER "O"

So= 117,300 = 8,350#/sq. in. tension
14.06

MAXIMUM UNIT STRESS IN MEMBER "3"

Sg= 60,300= 4,290#/sq. in. tension
14.06

UNIT STRESSES IN UPP=R CHORD MEMBERS IN OUTER THREE PANELS

' (Members "D", "H", and "L") | P
GROSS AREA OF SECTION :[__ F_I
2 plates 18" x 3"- 18.C0 sq. in. . '
4 angles 6" x 4" x 5/8"= 23.44 sq. in. 1§ X X
TOTAL= 41.44 sq. in. r:"—
MOMENT OF INERTIA OF SECTION L

I,—-2 plates= (2)(1/12)(3)(18%)= 486 ink

4 angles= (4) 21.1 £ (5.86)(9.25 - 2.03)2 = 1306 ink

Total Iy= 1792 in %

I,~-2 plates= (2)(18) (37) £ (18.00)(6.502)=765 in %

L angles= (4) 7.5 £ (5.86)(6.75 £ 1.03)% = 1447 in.4
Total Iy= 2212 in.4

LEAST RADIUS OF GYRATION OF SECTICN

r=J1/a .r1792 - 6.56n
4144

UNSUPPORTED LENGTH COF MILDBLRS
/3=




E= (11.1)(12)= 133"
ALLOVABLE STRESS Il CCOMPRESSION FOR MEMBERS "D“, "E", AND "L

L/r= 133 = 20.3  S_= 15,000 - 1/4(L/r)? = 15,000 - (1/4)(20.3%)
6056

Se= 14,897#/sq. in.

TCTAL STRESSES IN MEMBERS

Member "D"= 253,900# ccmpression

lember "H"- 437,700# ccmpression

Member "L"= 554,500# compressicn
MAXINUNM UNIT STRSS IN LELBAR "DO

Sg= 253,900 = 6,130#/sq. in. compression
MAXTLIUM UN/i']l.‘.gé"RESS IN MEMBER "EM

Sh= 423,700 = 10,560#/sq. in compression
4944

MAXIMUM UNIT STRESS IN MEMBER "L"

S1= 54,500 = 13,380#/sq. in. compression
L4144,

UNIT STRISSES IN UPPER CHLCRD IEEBEPRS IN MIDDLE TEREE PANE

(Members "P" and "T")
GROSS AREA OF SECTICN
2 plates 18" x y"= 12.00 sq. in.
4 angles 6" x 4" x 3/4"=27.76 sq. iu.
TCTALw 45.76 sq. in.
MOLENT OF INERTIA OF SECTION
. I,--2 plates = (2)(1/12)(%)(183)= 4LE6 in 4
4 angles= (4) 24.5 £ (6.94)(9.25 - 2.08)%= 1524 in.4
TOTAL= 2010 in.4
Iy--2 plates= (2)(18) ()4 (18.00)(6.502)= 765 in.4
4 angles= (4) 8.7 £ (6.94)(6.75 £ 1.C8)% 1736 in.%

TOTAL= 2501 in.%



LEAST RADIUS CF GYRATION OF SECTICH

r:'I/A = '2010 = 6.61 in,

45.76
UNSUPPORTED LENGTH OF LEMBZRS

Le (11.1)(12)= 133"
ALLOVABLE STRESS IN CCMPRESSICN FOR MEMBERS "P“ AIID TV
L/re 133 20.1 Sc= 15,000 - (1/4)(20.1)%= 14,899#/sq. in.
TOTAL STREgégé-IN YENBZRS
Member "P"= 6(7,500# compression
Member "T"= 607,300# compression
MAXIMUM UNIT STRESS IN MEMNBER "pP"
Sy= 622:320 = 13,2380#/sq. in. compression
MAXTIMUN UNIT STRESS IN REMBER "I

Sy= 607,200 = 13,275#/sq. in.
45.76

UNIT STEESSES IN VERTICAL LEMEERS AT END ALD FIRST INTEDNEDIATE

PANEL POINTS (Members "A" and "E")

GROSS AREA OF SECTION OF MEMBRR "AM n_U —
1 nlate 11" x 3"= 5.50 sq. in.
4 angles 6" x 4" x ¢"= 19.00 sq. in.

TOTAL= 24.50 sq. in. rL]

MCMEL.T OF INEETIA OF SECTION OF MEKGER "AM

I,~-Plate= (1/12)(11) (3)3 = 0.115 in.4
4 angles= (4) 17.4 # (4.75)(0.25 # 1.99)2 = 165 in4
TCTAL= 165.1 in.

LEAST RADIUS OF GYRATION OF SECTION"A™

re|165.1 = 2.59 in.
24.5

UNSUPPORTED LELGTH CF MEMSZR "A"™ AlD wgn
L= (10.96)(12)= 131 in.

—45=



ALLOWABLE STRESS IN CCLPRESSICN CF MENBER "A"

L/r= 131 = 50.6  Sg= 15,000 = )1/4)(50.6)%= 14,36C#/sq. in.
2.59

TOTAL STRESSES IN MEMBERS
Member "A"a 294,9C0# compression
Member "E"= 246,300 # compression

GROSS ARZA OF SECTION OF MEMBER "EM

1 plate 11" x 3/8"a 4.13 sq. in.
4 angles " x 4" x 7.16"= 16.72 sq. in.

TOTAL= 20.85 sq. in.
MOMENT OF INERTIA OF SECTION OF MEMBER "EM
I¥--Plates (1/12)(11)(3/8)3= 0.048 in.4
4 angles= (4) 15.5 £ (4.18)(0.188 £ 1.96)2 = 139.2 in.4
TOTAL= 139.3 in.%

LEAST RADIUS OF GYRATION CF LEiBIR "E"

r- lﬁ9. - 2.58 ino
20.85

ALLOWABL® STRESS IN CCMPRESSICN OF MEMBER "EM

L/re 131 = 50.8 Sg= 15,000 - (1/4)(50.8)%= 14,355#/sq. in.
2.58

NAXINUM UNIT STRESS IN LEMBER "A"

Sg= 294,900 = 12,030#/sq. in. compression
24,.50

MAXIMUM UNIT STRESS IH MELBER "EM

Se= 23?,5800 = 11,800#/sq in. compression
Y

JHIT STRESSES IN VERTICAL RENMBERS AT MIDDLE SIX PANEL POINTS

(Members "I", "I, and "Q")
GROSS AREA OF SECTION

1 plate 11" x 3/8"= 4.13 sq. in.
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4 angles 5" x 33" x 3/8"= 12.20 sq. in.
TOTAL= 16.33 sq. in.
NCLENT OF INKRTIAL OF SECTION
Iy--plate= (1/12)(11)(3/8)3« 0.048 in.4
4 angles= (4) 7.8 £ (3.05)(0.1388 £ 1.61)2= 70.8 in.4
TOTAL= 70.9 in.4

LEAST RADIUS OF GYRATION OF SECTION

re[ 70,9 = 2.08 in,.
16.33

ALLOVABLE STRESS IN COMPRESSION CF MEMBERS "IM, "L, AND "Q

L/r= 131 = 63.0 S, = 15,000 - (1/4) (63.0)2= 14,010#/sq. in.
2.08

TOTAL STRESSES IN MENMBERS

MEMBER "I"= 189,900 # compression
Member "M"= 134,200# compressicn
Member "Q"a 78,97 0# compression

MAXIMUM UNIT STRESS IN MEMBER "I"

Si= 189,900 = 11,62C#/sq. in. compression
16.33

MAXIMM UNIT STrESS IN MEMBER "L

Sp= l%élggo = 8,2204#/sq. in. compression

MAXIMUM UNIT STRESS IN MEMBER "QY

Sy= 7§a9g§ = 4,8,0#/sq. in. compression

UNIT CCMPRESSIVE STRESS IN DIAGONAL MiMBERS IN CENTER PANEL

(Member ®s")

GRCSS AREA OF SECTICN

1 plate 11" x 3/8"= 4.13 sq. in.
4 angles 5" x 35" x 3/8"a 12.20 sq. in.

MOVENT OF INERTIA OF SzCTIGH
~L7=



Iy--plate = (1/12)(11)(3/8)3=
4 angles= (4) 7.8 £ (3.05)(1.80)2 =
TOTAL~

LEAST RADIUS OF GYRATIOH OF SECTION

r=-r7—1.—_2 = 2.08 in.

16.33

ULSUPPORTED LE!GTH OF LEMBEIR

(15.6) (12)= 187 inches
ALLOWABLE STRESS IN CCHPRESSION OF MEMBER "S"

L/r= 187 = 90.0
2.08

Se= 15,000 - (1/4)(90.0°%)= 12,9754/sq. in.
TOTAL STRESS IN COMPRESSIOH IN MEMBER "SM

S= 60,30C# compression
MAXIMUM UNIT STRESS IN COMPRESSION IN MEMBZR "SM

Sg= 62,2?? = 3,090#/sq. in. compression
O,

-8

0.05 in.4

70,85 in 4
70.9 in.4
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Compression
None
Tension
Compression
Compression
Tension
Tension
Compression
Compression
Tension
Tension
Compression
Compression
Tension
Tension
Conpression
Compression
Tension
Tension
Compression

Compression

IN TRUSS NEXSELS

1BS

. LK SqQ. IN,

14,360

18,000

18,000

14,897

14,355

18,000

18,000

14,897

14,010

18,000

18,000

14,897

14,010

18,000

18,000

14,899

14,010

18,000

18,000

12,975

14,899

ALLOw AbLh STEXSS IW rOSSIBLE ST

1RS,
12,030
0
13,800
6,130
11,800
8,200
13,700
10,560
11,620
14,150
14,000
13,380
§,220
13,600
8,350
13,260
£,840
14,900
4,240
3,690
13,275
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1SS IN
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MAXTNMUL, STRESSES IN LATERAL BRACILG

llllIT'&oza ®*/ 6 11101 ) 1V

25’

>

So'

LR
Height of structure as seen in elevation= 1S.5 ft.
Length of deagonals= 33.4 ft.
WIND FORCES AWD LATERAL VIBRATICHN FORCES APPLIED TO STRUCTURE
wim 30#/sq. ft. VWi= (30)(19.5)(1)(1.5)= 878#/ft.
Wo= 150#/1lin. ft. W= 878 £ 150= 1028#/ft.
MAXIMUM STRESS IN A DIAGOKAL
LR= (1028)(50)= 51,400# Max shear— Vg ay= 51,300#

Smax= (51,400)(33.4)= 68,700# tension
(25.0)

IET AREA PROVIDED IN A DIAGONAL

2 angles 4 x 3% x 3/8 - (2)(1)(3/8)= 4.59 ° '™
ALLOWABLE TENSILE STRESS IN A DIAGCNAL

S= 18,000#/sq. in.
MAXIMUM TENSILE STRESS IN A DIAGONAL

S= 68,700 = 15,000¢/sq. in,
459

Since the shear in the center panels is less that that in the
outside panels and the same area is provided in these panels, the
maximum unit stresses in the bracing angles in the center panels are
less than the abevs value.

NECESSARY DEPTH OF SLAB AND AMCUNT OF REINFORCING STEEL

=50~



felm 2,500#/sq. in.

fem (0.4)(2,500)= 1,0C0#/sq. in,

fs= 18,000#/sq. in.
WMINIMUM EFFECTIVE DLPTH OF SLAB PROVIDED= 64 in.
AREA OF STZEL PROVIDED PER FCOCT OF LELGTH

" square rods spaced at 4"

A= (0.25)(12/4)= 0.75 sq. in.

MAXINUM LIVE MOMEHT IN SLAB

w
1]

4.583 ft, spacing of stringers

0.7 8 £ 2= (0.7) 4.53) £ 2.00

jos]
1]

o
]

5.2 ft., effective width of slab
Maximum wheel load= 12,000# we 12,000 = 2,310#/ft.
M= 1/4 wl- (1/4)(2310)(4.583)= 2,650 2%? 1b,

IMPACY MOMENT IN SLAB

I= 4.58 £ 20 = 51.7% (51.7%)(2,650)= 1,370 ft. 1lb.
(6)(4.5¢) # 20

NAXINUM DEAD MCLENT IN SLAB

Use average total depth of slagb as 9"

w= (9/12) (150)= 112.5#/ft. Na (1/10)(112.5)\4.563)2= 236 ft. 1b.
TOTAL WAXINUN MOMENT IN SLAB

2,650 £ 1,370 £ 236= 4,256 ft. 1b.
MINIMUM EFFECTIVE DEPTH OF SLAB R= 173

d= T W/R5 ;l( 256) (12) = 4.95 in.

(1735%125

STEEL AREA KECESSARY PER FOCT OF SLAB

p=.0111 A= pbd= (.0111)(12)(4.95)= 0.66 sq. in.

FAXTMUM FIBHE STRESSES IN STRILGERS

9 Stringers--12" x 5" x 35# Rolled I-Beams
Spacing= 8 @ 4'7" LL-CL= 36'8"
Unsupported length= 11.1' CL-CL of floor Bzams

-51-



MAXTLULN, LIVe MOIWNT FOk CNE LANE
Il (12,000)(11.1/2% 66,600 ft. 1b.
KAXTUM LIVE MOLENT FOR ONE STRINGLR
C(reinforcec concrete slab)= 1.0

Nea Width of traffic lane = 10.0 = 2,18

Spacing of stringers 4
' C M/N = 1.0(66,600) = 30,600 ft. 1b.
(2.18

ILPACT MOKENT FOR ONLSTRINGIK

Ie L £ 20 @ 11.1 £ 202 36.0 %
%Tﬁ7"§o 66.
Miw (36.0%)(30,60C)= 11,000 ft. 1lb,
DEAD MOMENT FOR ONE LANE

Using average derth of slab as 9 inches
w(slab)= (9/12)(10)(1)(150)= 1125#/ft.

w(stringers)= 19)é55[(10¢ = 86#/ft.
6 2

TOTAL wa 1211#/ft.
M 1/8 wl2%a 1/8(1211)(11.1)%= 18,630 ft, 1b.
DEAD MOLENT FOR ONE STRINGER
18,630)= 8,540 ft. 1lb.

M'e (1.0)(
(£.18)

TOTAL LAXDWUL MOMENT IN ONX STRINGER
Me 30,600 # 11,000 # 8,540= 50,140 ft. 1b.

ALLOWABLE T:NSILE STRESS IN BOTTOM OF STRINGER
St= 18,000#/sq. in.

ALLOWABLE COMPRESSIVE STRESS IN TOP OF STRINGZR

L/be (AL1)(12) _ 26,55 5om 16,000 - 5(L/b)%a14,5504/sq.1n.

(5.078



MAXILUM COMPRESSIVE AND TENSILE STRESS IN STRINGER

Se lic = (50,] 140)(121(4 .88) = 12,920#/sq. in. tensinn
T and comp”ession

MAXTL UL, SHEARING STRESS IN STRINGERS

YAXTUM LIVE SEEAR FOR ONE LANE
Ve 24,0004

KAXTHUM LIVE SEE:R IN ONE STKILGER
Ce 1.0 Nw 2.18
vla (1.0)(24,000) = 11,0004

Iﬁ.IE)
LLPACT SHEAR IN ONE STRINGER
(36.0%)(11,000)= 3,960#
DEAD SHEAR FOR ONE LANE
w(total)w 1211#/ft.
1
V'=(1211)(11.1)= 3080#
12T

TOTAL MAXIiUL SHEAR IN ONE STRINGER
Va 11,000 ¢ 3,960 £ 3,060= 18,040#
ALLOWASLYE UNIT SIEARING STRESS IN WEB

Clear distance = 9.75= 22.8 which is less than 60
Thickness .428

vs 18,040 = 3,520#/sq. in.
(12.00)(0.428)

MAXTIULI LIVE 1O0AD AND IMPACT MOLENT IN FILOOR BIZAIS

> »
/2,000 /2, ood” /z,ooo* 12,000™ /z,cm“r /7,000
1 )z ‘ é’ I 3’ G’ t = 4 &' I

—

. 25’ ¢-£ Truss 7__|’
"

LR R

MAXIIUL, LIVE MOMANT IN FLOOR BRAM
lile 0 (12,000)(2 # 8 £11 £ 17 £ 20 # 26)= (RR)(25)

=53






RRa (12,000)(f4)a 40,3004
(25)

IRw (6)(12,000) - 40,300 = 31,700=
lmax= (31,700)(11) - (12,000)(3 £ 9)
limax= 204,700 ft. 1b.
Since three lanes are loaded to obtaln this meximum bending
morient, only 90% of the total moment is used in the design.
Me (90%)(204,700)a 185,000 ft. 1b.
IMPACT MOMENT IN INTERLVEDIATE FLOOR BXANS

Ia L £ 20 = 25 £ 20 = 26.5%
3 :'7‘20 150 !',!_20

M= (26.5%)(184,000) li= 48,700 ft. 1b.
1iPACT MOMENT IN END FLOOR BEALS
Ia (2)(26.5%)m 53.0%
Me (53.0%)(184,000)= 97,500 ft. 1b.
MAXTHUM. DEAD MOMENT IN INTHRMEDIATE FLOOR BEALS

8907 £3%° g3% G3%0 c3%  e3%  &3% €390° o107
gs’& -zm'{ 4.5:3’{ 1:33‘ 4.533 l 4..5'st 4.583 & 4.5?3# 4.ﬂ3'¢o.)m'

633 T \25: oo’ I €.33'
~
398/0 39

Wr. of (loor Beamr= 19 e//;'- 8™

Assume weight of sleb as uniformly distributed to the strin-

gers.

Assume welght of walks, railing section, and railing

posts as being carried entirely by the outer stringers.
WEIGET APPLIED TO EACH FLOOR BEAM THROUGH EACH INSIONE STRINGEV

welght of slab—fié%gg)(ll.l)- 6,000 1b.

weight of stringer--(35)(1l.1l)a 390 1b.
TOTALw 6,390 1b.
W2IGHT APFLIEN TO EACH FILOOR BEAM THxOUGH mAChH OQUTSIDE STRINGIL
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Vieight of slab--6000= 3,000 1b,
2

welght of stringer--(35)(1ll.l)= 390 1b,
Weight of sidewalk--(335)(1l.1)= 3,720 1b.
V'elght of railing section--(44)(11.1)= 420 1b,
Weight of railing posts-- 810 1b.

TOTALm 8,410 1b,

TOTAL WEIGHT OF FLOOX BiAM
4,287= 114#/ft.

YIY,

MAX UM DEAD MOMENT IN INTEHMEDIATE FLOOR BEALS
LRke (3.5)(6,930) £ 8,410 £ (4{287)- 34,810#
Ne 4%6,000 - 175,600 - 154,200 - 20,200

li= 86,000 ft. 1b.
MAXTMUM FIBRE STRESSES IN INTULFEDIATE FLOOR BEALTS

TOTAL MAXTINUM MOMENT IN INTERMEDIATE FLOCR BEAM
Live moment 124,000 ft. 1b.
Impact moment 48,700 ft. 1b,

Dead moment 86,000 ft. 1lb.
TOT;’xL- 518 9 700 ft . lb .

ALLOVABLE TENSILE STRESS IN BOTTCH OF INT“RMEDIATE FLOOR BZAM
Sg= 18,000#/sq. in.
ALLOWABLE COMPRESSIVE STLESS I T0P OF INTEKKEDIATE FLOCR BEAM

L/be 225 12)w 25 Se= 18,000 - (5)(L/b)%
2.0

Se= 14,885#/sq. in.
MAXDS COLPRESSIVE AND TENSILE STRESS IN INTERNEDIATE FLOCR
BEAM

Se Mc/Is (318,700)(12)(10.44)
j“'??ﬁé%%BT“i"“‘




Sa 13,370 #/sq. in. tension or compression

LAXTMUNM DEAD MNOMENT IN END FIOCR BRAMS

=4 F4 .
5270 3385 33857 33857 3385 33657 a.r:" s38s™ 52707

R S T B ' |
R

250.90”

zgpsd#

WeIGHT APPLIED TO EACH END FLOOR BiAM THxOUGH EACH INSIDE

STHINGER
Veight of sleb--(4320)(1l.l)= 3,000 1b.
(8) (2)
Weight of stringer--(35)(1ll.l)= 195 1b.
Vielght of expansion angles--(1525)= 190 1v.

TOTAL = 3,385 1b.
WLIGHT APPLIED TO EACH IND FLOOR BEAM THEOUGH EACH OUTSIDa

STRINGER
Weight of slab=-3000 = 1,500 1b.
Weight of stringer--(35)(11.1/2)= 155 1b.
Welght of sidewalk--(335)(11.1/2)= 1,860 1b.

Welght of railing section--(44)(11.1/2)= 245 1b,
Welight of railing post-- 1,470 1b.
TOTAL= 5,270 1b,

TOTAL WLIGHT OF LNL FLOOR BEAM AND CONCRETE AROUND IT

15,015« 422#/ft.
37 .67

MAXIHU} DEAD LiOVENT IN END FLOOR BEANS
LRe (3.5)(3,385] £ 5,270 £ 155915 = 25,0904
? J

M= 314,000 - 93,100 - 96,700 - 75,000 M= 49,200 ft. 1bs.
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MAX IWUL! FIBRE STRZISSES IN END FLOOR BEALS

TCT L MAXINUL: MOMENT IN END FLOCR BRAM
Live momentw 184,000 ft. 1b,
Impact morents 97,500 ft. 1b.

Dead momente 49,200 ft. 1b.
TOTALs 330,700 ft. 1b.

ALLOWAELr TLENSILE STriss3 Iiv BOTWOM OF BND FLOOR BHAM
Sg= 1€,000#/sq. in,
AILOWABLE COLRPRESSIVE STaESS IN 1T0P OF END FLOOR BBAM

L/b= (25)(12)s 24.9
2.042)

Se= 18,000 - (5)(24.9)%= 14,900#/sq. in.
MAX IMUM COMIRESSIVE AND TENSILE STKESS IN END FLOOR BEAM

Se }Mca (350,700;%12;(10.44)
I 3315,

Se 12,520#/sq. in. tension or compression
KAXTMUM SEEARING STRESS IN IITERMEDIATE FLOOR BHALS

NAXTNMUM LIVE SHEAR IN ONE FLOCR BEAM

L4

/2 000 /8000 (3000 12,000 12,009 /2 000
6’ 3’ €’ I 3’ ¢’ 1/"
25’
LR RR
LRe (12,000)(25 £ 19 £ 16 £10 £7 £ 1)= (12,000)(78)
25 (25)

ILRe 37,400# Vmaxs 37,400#

Since three lanes ere loaded to obtain this value, only

90% of the maximum need be used in design,

Ve (90%)(37,40C)s 33,650#
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IMPACT SHEAR IN ONE INTIRMEDIATE FLOOR BEAM
(26.5%)(33,650)= 8.520#

MAXTIUM DEAD SHEAR IN ONE INTERMEDIATE FLOOR BEAM
Ve 24,810 - 8.410 - 6,390 - (114)(6.33)
Ve 19,290#

TOTAL MAXIMUL SHEAR IN INTLIZZDIATE FLOOR BEALI
33,650 £ 8,920 £ 19,290= 61,860#

ALIOWABLE UNIT SHEARING STKESS IN WEB OF BZAM

Clear distance = 20.875s 44.7 which is less than 60
Thickness 0.468

ve 12,000#/sq. in.
MAXTIMUM UNIT SHEARING STRESS IN WwB OF INTR'FEDIATE FIOOR BXALl

v-(éeltesog = 5,500#/sq. in.

KAXTMUM SHEARING STRESS IN END FLOOR BEALL

MAXIMUM LIVE SHEAR IN END FLOOR BEAM
Ve 33,650#
IMPACT SHEAR IN END FLOOR BEAK
(53.0%)(3%,650)s 17,840#
MAXTMUYM DEAD SEEAR IN END FLOOR BEAM
Ve 25,090 - 5,270 - 3,385 - (422)(6.33)
V= 13,760#
TOTAL NAXINUM SHEAR IN END FLOOR BEAM
33,650 £ 17,850 £ 13,760, 65,250#
ALLOWABLE UNIT SHEARING ST:ESS IN WEB OF BEAM

Clear distance &« 20.875= 41.0 which 1s less than 60
Thickness .

ve 12,000#/sq. in.
MAXTIIUM UNIT SLIAKING STRLSS IN Wb OF END FLOCR BEAM
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Ve 65,250

T24. 18705107

= 5,300#/sq. in.

VAXITIUM FIBRE STRESSES DUE TO BNDING TN

FLOOR BEAMS AND STRINGERS IN POUNDS PER SQUARE

INCH

ALLOVABLE
UNTIT STrESS
Iiv COLYPRLS=

IAX T UM

SION SION
STKINGERS 14,550 12,920
INTERLEDIATE

FLOOR BEANS 14,865 13,370
END FLOOR

BEAMS 14,900 12,520

ALLOVABLE PAXTIUM

UNIT STHISS UNIT STrESS UNIT STEESS
IN COLTRBS=

Iv TENSICN IN TUWSION

18,000 12,920
18,000 13,370
18,000 12,520

PAXTUM SHRARING STRESSES IN VEBS CF FLOOR BIALMS

AND STRINGERS IN POUNDS FER SQUARE INCH

ALLOWARLE UNIT
SHDEARING STRESS

STRINGEKS 12,000
INTER: EDIATE

FIOOR BLAMS 12,000
END FLOOR

BEAIS 12,000

CONCRETE BEARING AREA

Size of lead bearing plate--22" x

MAXTIUNM DEAD LOAD REACTION

196 ,900#

MAXTULK LIVE ICAD AND INPACT REACT ION
Re 98,000#

Re

TOTAL MAXIMUM REACTION
R= 196,900 # 9S8,000= 294,900#

-59=

MAXITMUM UNIT
SHEARING STHESS

3,520

5,500

5,300

25"



LLLOWABLY BEAKING STRESS IN CONCRETE
fc'w 2,500#/sq. in,
se (0.25)'2,500)s 625#/sq. in.
LINILUM CONCKETE BEARING ARHA NECESSAKY

294,900 = 472 sq. in.
625

CONCRETH BHARING :sR=A FrOVIDED
22 x 2%« 506 sq. in.
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