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Preface

My intention in ochoosing this subjeot for a Senior
prodblem was not to investigata any new path of thought,
but rather to ground myeelf in one of the fundamentals
of Engineering. Through a short engagement with the
Warren 8. Holmes Co., arohitects, in a part time ospacity
in 1947, I discovered that I had a weakness. This
weakneas being in the field of struotural design. It
vas not a lack of theoretical knowledge but rather of
mattors of practical experience such az reading blue-
prints, eto. I deterrmined at that time to avall myself
of the means of correcting this matter at every oppor-
tunity while still in echool.

Although this work is not of revolutionsry ohar-
acter, I respectfully submis it with the hope that some
future student of Engineering,faced with a problem like
mine, will perhnpuo reap some benefit from it.

C. H‘ B.

¥ichigan Stzte College
H‘Y. 19!“8.



Chapter I
Introduction

The problen of tridging expanses of water or
impassable terraine is one of men's oldest problems.
The materials have varied but the general construction
has rerained esaentially the sare. Reinforoed
oonorete is a comparatively new development. With
its additional strength and yuality of being cast in
Place, it hae made the construotion of bridges and
other atruotures a far simpler mstter than 1t was with
the more primitive mascnory.

The bridge oconoorned in thia proviem is of the
reinforced concrete T-Beam type. This type 43 quite
universally used for shott srana g9 it combinsae
etrength with a pleasing sppenrsnce and eccnorical
oconastruotion. This particular dbridge is unusual
because of the fact that the rcgdvwey doss not run
directly over tLe slab but is oarried on top of an
intervening earth fill. This allows any impact to
be disregarded in the design.

Bridges generally mey be divided intc t¥0 maln
parts, the superatructure and the asubdatruocture.
The superstructure of this bridge consists of a
conorete roadway slab; an earth fill; and a bridge
#lab, T-Beam3s and sides beams integrally ocast. The
sudbstructure oonsists of a concrete abutment which
acts a3 a retaining wall and also carries the supsr-
struocture. The abutment has wing walls which ratailn
the eurth at the shoulders of the bridge. Underneath
the abutment there is a footing of pleln tremis con=-
oreta. This merely spreads the loed from the bottam

%1 5P FRUEESPE, 0 ring the eoil preseure witkin the

" There are two sections of the bridge which are
not designed by theoreticalpprinoiples but are merely
dioteted oy atendard office practice in the Mickigan
State Highway Department. These are the aide beams
and the bridgs slab. Therefore the inveatigation of
the dridge will begin with the T-Beam.



Chapter II

Inveatigation of the T-Beanm

Dimens sond: ( See Fig. I )

Compresaive Flange:

The effective flange width to be used in the design
of symetrical T-Beams shall not exceed one-fourth the
span length of the beam, and §ts overhanging width on
eith.r side of the web shall not exceed eight times of the
thinckuesa of the slad nor one-half the distance to the next
bean. | M.8.H.D. Specs. )

Span Length = 28' ( approx. )

28'/4 - T or 84* Total Width

Minimum Thicknesa of Slab = 8"
& x 8* = 64% Overhang.

Clear Span of Slab = U4'3* or 57"
57*"/2 = 283* Overhang ( Controls. )

Total Effective Width of Flange
= 28 % x 2 -~ 18% = T75°

Total Effective Thickness of Flange = §&»
Iffective Tension Steel:

6 - 119 5q. Bars Area = 6 x 1.56 = $.36 Sq. in.

2= 1" Rd. Bars srea= 2 x 0.79 == 1.58 #q. in.

Total Tension Steel Area = 10.94% sq. in.

M
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sietirng M t ( Approximate Method )

Moments are taken by the well known Transformed Area
Method to locate the neutral sxis, neglecting, however,
the compreszaive atress i the setem of the beanm.

( see Fig. II )

Mn‘ac

(75x8)(X«U)=109.4 (47 ~X)
1600 X - 2400 = 5140 - 109.4 X
7094 X = 7543

X = 10.6*

?Q? stﬂf" intenzity on the undereide cf the sleb
18: 2.6/10.6 £, = 0.245 £

The total compreasion 13 equal to the sum of two
forces; C, =o0ting with equal intensity over the entire
flenge equal to §.245 £, , and C, acting with varying
intenaity from zero to 0. 755 L

Moment
Compression 0 Arm about Top

€, (925, )( 75x8) = 147.0 1, he 588 £,
Co 4(0.755 25 )( 75 x 8) zm 226.4 £, 2.67% 606 £,

Total C - ';7';{'}; ) !"{'2'5!"1;'

Distance of C from Top = 3.2¢
Uoment Arm (&) = U7.0% « 3.20 - Y43.8»
Liriting Value of Couple:

C = 373.% x 1200 = 448,000 ¢

T = 10.94 x 18,000 = 197,020 # Use

Resisting Moment = T x a

R. M. = 197,000 # x 43.8% - 720, 000 '4
2

2
7/



Shegr Regjstance :
Vo = vbjd

For beams with properly designed web reinforcerment
and speciasl anchorage of longitudinal steel :

v = 270 pe.s.t. ( M.8.H.D. Specas. p. 60 )
b = 18 ( Fig. 1)

J (actual ) = 43.8* / 47.00 = 0.933

J ( speocifications ) = 7/8 or 0.875 Uas

d = 47.00 (Fig. 1)

V. = 270 pei. x 18% x 0.875 x 47*

V, = 200,000 ¢

8sistance :
r= W Xoja
In beams with deformed bars :

\J

B = 150 pai.
For 6 - 1&'. SQ. Bars $0 = 6 X 500. - 33000'
For 2 - 1" Rd. Bars £0 = 2 x 3.14" = 6.28¢

Total Zo | .:.. 36.28
Vo= 150 psi. x 36.28% x 0.875 x 47v

Vr = 229,000 ¢

rr S n ends

The distance 8 measured in the direotion of the
axis of the Leam between two succesasive stirrupa, detween
two successive points of bending up or bending down of
bars, or from ¢»e point of bending up of a bar to the edgs
of the support, shall not be greater than @

8 :f% In which :

X = The angle of the dar with the axis of the beam

'
)
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expresusi in degrsee. ( U.S.H.D. Specs. Art. 65 £ )

Stirrups
8 = _;%5,:" 'H =~ &i.z2*
Bends ¢

It 1a unnecesssry to apply thia specificstion when
they are uaed conourrently with stirruras.

The distanco from the edge of the support to the
" first vertical atirrup sdhall not exceed 8/2 a8 given
by the above formula. ( abid. p. 4)

8/2 = _21.2% = 10.6*
2

Loading on Begm

Only the loazda ars conaicdereld which act directly on
one T-Beam, the center one being the maximum Case.

Dead Load ¢

Ft. of Conorete Pavement :ﬁﬁ}_ £ 150 = T5%8/!

¥t, of Earth Fill - Q100 = 31238/¢
Bl «

¥t. of Beam Flangs - 7 150 = T304/

= gt 1 =

Wt. of Beam Stew - 150 = 8254/
1§tﬁma&»x

Total Dead Load por Ft. of Beam = 54004/

Iapact ¢

Ho impaoct gllcwance ahall be rmade for forces on aube-
structures, nor on auperstructures on which the loads gre
geprarsted from the aupporting clad * * ¢ by sn inter=
vening £111 ( including peverent ) of two feet or more.

( M.8.H.D. 8pecs. art. 17 )

-5-



Cioetribution of Concentrsted Loads Through Fill ¢

Concentrated lcads on concrete pavement mey be
essuxzed 28 uniforerly distributed over gn area below the
pavement whose lsteral =ni longitudinel dizensions are
given Ly the following formula @

L= d+4 3 where
L = 1latersl cr longitudingzl distributicn in feest.

d = depth of £111 below paverent to rlene of die-
sriduticon.

L= 5.0 4 3 = 8.3

¥her the aress thus deterxined for concentrated loalds
overlsp, ths preszurea on the overleping portiona shull
be taken s ths combined pressure from ezoh such load.
’ ( N.8.H.D. 3;"3‘3‘3; Arte. :LS )

Live Loead @

The live load ehall consist of a trein of standard
rotor trucks in each tralfio lane as hereinsfter uviecCle
fied :

¥inirur Lo:ding for Clzae AA Brideges = H 20, 8 16
Loaiing., ( 8es Fig. III & A.A.S.H.O. Sreos.

Concentrated Load for one rear rheel of Trasctor
= J4 Wor £ ton = 16,200 &

Distridutel Losd for one resr whael of Tractor
= 16,7008/ 8t x &' = 250 #/2q. ft. ( Fig. JII a & 1)

Double for overl p of l&e ( Fig. I1Ic )

Losd per foot of beamr for vsar wheels cof Tractor @
b x 259 x 2 2700 4/
27/32 x 2592 - 560 $/¢

D CDED WP AN GRS o

Totsl loau pur feot = 2560 4/¢

Note: Thi front wheel of the trailer haz3 the aome
lo3iing ss the reazr wheel of the tractor, and lies 14
“ from it.



Bending Momentg : .

8ince the ratic between the loadings of the two axels
is one to one, the maximum bending moment will ocour when
the rear wheel of the trsctor and the front wheel of the
traller are equidiastant from the centerline of ths bridge.
The effects of all other whesls fall off the bridge. -

See Fig. IVe
Effective span for moment = 27' 10i% or 27.90¢
Ry =R; |
Teking moments about R

2

279R1-1}9px279x5u00+699x8.0x256o
< 20.95 x 8.0 x 2560

27-9 Ry = 2,671,000 * 2560 x 8.0 = 20,5004
Ry = 95,800 # : 5400 x 13.95 ;.1212?2"
95,8004 Ck

B.¥. = 95,800 x 13.95 == 2560 x & x 7 = 5400 x 13.95
x ©.98
B.M. = 666,000 '# 0.X.

S8pecifications Check ;

The bending moment carried by each interior beam or
stringer shall be token not less than that determined by
the following formulas ¢

M = Bending moment for one traffic lane.

N - ¥Width of Traffic Lene ( not to exceed 10' )

Spacing of stringsrs or beams

C = Coofficient based on type of floor.

M'= Bending moment on one besm or stringer.

-

- / -
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The Formulag

- N

N
Values of C shall bs a8 follovws @
Reinforoed Concrete 8lab = =« = = = = = C = 1.0
[

* »

( u.8.H.D. Speca. Art. 43 )

Bending Moment for cne 10! Traffic Lane ¢
Dead :
Load/ft. = 120/75 x 5400 = 864O#/?
B.M. = ¥L2/8 = 8640 (27.9)%/ & - 840,0007#
Live:
Load/exel = 32,700-250x32 = 2', 0004
B.M. =P x a = 24,000 x 6.95 = 167,000'¢

X XY Y

Totel B,M./10' Lane = X =1, 007,000 #

M' =C ¥ =-1.0,.1,007,000 - 630,000'4 O.K,
N JTW%"‘B"’.E '

hegr and Web Reinforgcement !

Place the live load 80 that the edea of the distri-
buted load from the rear axel of the tractor i1s at the
end of the beem and beth the rear axel of the tractor
and the front axel of the trailer fall on the beam.

Effective spen for Shear = 26' 5in or 26.46¢
See Fig. IV

Teking roments about R, }

26.46 Ry = 13.23 x 26.46 x 5400 - 8.46 x 8 x 2560

g
~4 22.46 x 8 x 2560

26.46 R, = 2,556,000



2= 96,600 = & x 7362 = 32,320 #
Vi = 32,900 = 5.23 x 5400 = 4,700 ¢
Ja = 7/6 x 47 = 41.2*
P 26,650‘ = 131 pet.

1 L 18 x 4.2 3

[+ dg"‘ur—.x .2
Y; - ! 9] - 6 p“i‘
/ z 41.2

Assume a shear vrapazold with a maeximum ordinate of
131 psi. end & miniwum ordinate of 6 psi., and allow 60 pai.
for tension in ths concrete aa shown in Fig. IVb.
Stirrup 8pacing ¢

The stirrup specing is worked out by the method
shown on pege 30 of the Reinforced Concrete Design Hand-
bOOk ( ‘OCOI. . .
8ee Fig. IV

1) w= 6 = 125 psi.

131 - 60 = T pss

S =13.23 x ’ﬁ" = T7.5' or 716"
2

Given
haz, v' = 71 pedl.
s-1 6»; b = 18"%; d: I d
r' = 14,000 pas. ; ? AP
i' Rd. U 8tirrups

3000 psi.






From Disgram 17 ( A.C.1.) for f, = 14,000 end §@ Rd.
U Stirrups ¢ M2, = 5600

I SX. -%-.:.(.ﬂ_’;ﬁ;ﬁ!)ﬂ:_]%_g%ﬂ.; 0.228

N =63 ( mu.+) =6x 7.5 x 0.228 = 11 8tirrups

" There are 12 Stirrups in the end 7'6® spaced : 1 ¢
-& M8, L GhYe, 4 O5, he@T" and 2 @ 14",

12 Stirrups in 7* 2 3/8%  Cheok.

The remaining stirrups are suprplied to comply with
Art. 65 £ ; M.8.H.D, Specs. They ere spaced : 2 @& 14w,
2 8 1'8", plus 1 @ 1/8" off center.

4 Stirrups in 6'2*

o'e® 4 7' 2 3/8% - 13' Y4 3/8 Check.

Sunmary end Comparison of Results :
Resiatii; Moment of T-Beam Seotion - 720,000'¢
Max. Bending Moment, H 20, S 16 Loading = 666,000 '¢

Shear Realatance of TeBbam Ssction = 200,000 #
Max. Shesr, H 20, 8 16 Loading = 96,600 #
The beam i@ amply strong to resiet both shear and

bending moment. Diagonal ternaion 13 adequztely resisted
VY ohe stirrtpse alone.



Cherter III
Investigation of the Abutments
The investigation of the asbutmente follows the office
practice of the Michigan State Highway Department. The
practice is to select a section und check it for sliding

overturning. Thias esllowse it to be readily adapted to
this problem. :

Legding @

Superastructure Desd Load @
Total Concrete = 145.0 ou. yds. ( See Plans, Sheet 6 )

145 x 27 x 150 = 587,000 #
Earth Fill = 51.25 x 5 x 28.5 = 7330

, cu.ft.
7300 x 100 = 730,000 &
Paverent - 22 x 0.79 x 28.5 = 495 ou.ft.
495 x 150 = 74,300 #

Length of Main Wall = 65.75'

Then ; 1!}°’1.}OO = 10,600 #/ft. of Abutment
D. 2 X

Superatructure Live Load : { A.A.S.H.O. Specs. p.245 )

Use 27.9' span.
Note Moving the wheels closer then 4 ft. from the
oend of the bridze diminishes the reaction due to die-
tribution through f£ill.

2749 R1 =23.9 x 32,000 ¢ 9.9 x 32,000

27.9 Ry = 1,082,000

Ry = ¥sx. Reaction for One Lape z 38,800 §

It's possidble to have 4 lanes loaded.

- 11 -
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Total L.L. on Abutment - 38,800 x 4 x 0.8 = 124,000
¥.S.H.D. Specs.” Art. 33

124,000 / 65.75 = 8ay 1900 #/f%. of Abutment.

SBurcbharge : ( M.8.H.D. Bpecs. Art. 319 )
Inside measure, Guardrails = 38.0'
Tken 0 x 400 = 8ay 230 #/ft. of Abutment

erturning end bl L : ( See Fig. V)
Moments are taken about the tos of the geotion (one
foot thiok). The line of zution of ths resultant force
48 determined. Thie must lie within the middle third of
the base.
w = 100 ¢#/cu.f%. (earth) C = 1/3 (Rankin)

Overturning ¢

Thruat Mcment
Py = 284 x 5.75' = 22104 x 3.84 = 8,5C0'¢
P2 = 161 x 11.5 = 1850 x 5.75 = 10,600'¢
| Nor =¥orzz = 19,1004
P, = 283 x 11.5 = 32604 x 5.75 = 15,8004
Morr £ 37,5004

()
ro



Stability :

Case

- Welzht
(a) 3.0 x 9.0 x 150 - = 403504
(v) 1.79 x 8.5 x 150 = 2230
(6) 0.375 x &.5 x 150 = 478
(d) 0.375 x 8.5 x 100 = 318
(s) 3.0x 8.5 x 100 = 2550
(£) 3.75 x 4.83 x 100 = 1810
(g) 3-75 x 6.2 x 200 = 2320

""'I - 130756‘#
D.L. 10,600 X

v = 2"{»356#
Surch. = 3.75 x 2.3 = g% =x

DD SN BB EDED ON

¥ig = 25 22_04

Moment

M-SO = 15,200'#

438

= 9,800

5'50 e 20630

5.7 = 1,830
750 = 19,100
7-13 =12,900
7.33 = 16,550

uoI

NP ERES e» ey

= 81,010'%

4.50 = 47,700
Yoy = 128,710'#
7.13 = 6,150

AP GPan S OR WS e S e

Vgry = 134,860'¢

e
wy

Wy = 24,3566
L.L. = 1,900

EANAD e SEabapen

I No Superstruviure Load cr Live Load Surcharge

M,y = 81,010 '
¥or = 19,100

MI - .-éi. 910 'f

4~
AN
I

I

"'Iv - 128, 710.#
x 4.5
Mprrr = 137,260'#

- 8,550

1«

4.500

]

-






Case II : Supergtructure Dead Load and Live Load
Surcharge.

Morp = 37,900 '4 Ryy .-..2@.9_5.25'229 = 3.87' O.K.
K I = 96.960 '4

Case III : Superstructure Dead and Live Load - No
Surcharge.

u'III = 137,260 '4

Uorrg = '19,100 ' Rppy = 112;%:.12%% = 4.50' 0.K.
¥ 111 = 118,160 4 ‘

Case IV : Superstructure Dead Load - No Live Load or
Horisontal Earth Thrust.

M

Regy = - = 5.30¢ 0.K.

In Casea I and III <the Resultant forces fall
exactly on the centerline of the base whioh gives evenly
aistributed base pressures. In Cases II and IV ¢the
Reasultents fall within the middle third of the dase
This meets specifications to prevent excessive crushing
and gives the abutment stablility even though the toe or
heel may not be bearing completely on the surface under-
neath.

Siiding 1

The sliding resistance is ocomputed by ths friction
formula; F =3 N where; N = W. Ths coefficient Of
friotion (u) for sondy olay ( see Log Of Borings , esp.
T.H. 2, Sheet 2. ™ sns) was assumed by examining Table
u’ 9-6 {u.B.H.D. speﬁlo

¥ = O0.40 for sandy olay.



Case I : W, 213,756 #
F; = 0.40x 13,756 = 5500 ¢
Py 4 Py = 2210 <4 1850 = 4060 ¢
FI 1as greater than Pl -+ P2 0.K.

Case II : ¥rp = 25,220 4
Frp = .40 X 25,220 = 10,090 #
Py & P, + P} = 4060 4 3260 = 7320 ¢
FII is greater then Py - Pa -+ P 0.K.

3
Base Pregsure :

The base pressure ia computed by teking moments
about the centerline of the baae and using the formula:

8- ¥"_ <4 Neo where:

& — _
8- Bese Pressure ¥ = Vertical Load (weight)
& = krea of Bese U = Moment about Centerline

0 = Distance between Centerline & Edge of Base

I = Moment of Inertia about Centerline

I - a3 - 3 . 60.7 28t
e

Case II ;
Thrust Moment
P, = | 2210 4 x 3.8% = 8,504
Py = 1850 x 575 = 10,600
P3 - 3260 x 5.75 = 18,800
Total = == 37,900'¢

_1-3..



Welght Moment

(a) 4050 # none
(v) 2230 X Ced25 = = 279'¢
uoII = e «=~37,900

Totzl Overturning Moment - —-38,179'4
(o) 4784 X 1.00 = 4= L478'%
(a) | 38 x 1.25 = 398
(o) 2550  x 3.00 = 7, €50
(1) 1810 X 2.625 = 4,760
(z) __BD x 2.625 = - 6,100
Tetal = = .13, 756 # - +19,3n6'4

© DeL. 10, 620 ¢ " none .

| 8urch. 864 ¢ x .95 = 4= 2,270'4
LE? = ‘25. 220 ¢ 'L ‘
Total Righting Moment = 21, 656'¢

Resultant Moment = |
- 380179 -+ u0656: - 16052}’#

S = gﬁ.ggo -+ ;g,_r;;g X 4.5 _ = 2800 4= 1250 paf.
- - w0, |

8 toe = 4050 paf.
8 heel = 1550 paf.
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Case IV :
Yiv= 24, 356 #
Resultant Moment = 19,386 — 279 = - 19,107'¢

s - 0 o3 - 00 .O fo
--25-3-5.§.: .1.9...}.6%:1;_&_:.-27 = 1420 pe

S toe = 1280 paf.
S heel = 4120 psf

Check for Steel : ( See Fig.v1 )
Heel ( Top ) Case II :

Moment = 7900 x 1.5 = 11,900'#

Foroe Moment
P =1550x 3.0 = 46508  x1.5 = 6980'¢
F' = 833 x 1.5 = 1250 x 1.0 = 1250
Total 59004 82304
BuM. = 11,900 — 8,230 = 3,670'# or 44, 000%#

d : 3200.

b e P W,
1®* Rd. Bars were used, spwced 216% o.c.
A, = 0.79/2.5 = 0.316 eq.1n./ft.
V = 7900 == 5900 = 20004

whioh s
v:__sg_a_:_ - .oox . ‘= 6 psi. less than 60

..17_



Vo =Y - 2000 =57 pai.
o jd 1.25 x 0.875 x 32
which 18

£0 = 3.14/2.5 = 1.25¢ less then
150 psi.
No speclal anchorage required except by stsndard
office practice.

Heel ( Bottom ) Case IV;
¥ = 19.53 x 3.0 x 100 4 9.0 x 150 = 72104
Moment = 7210 x 1.5 = 10,8004
Force | Moment
F = 3175x 3.0 = 9,530 x 1.5 14,3007
F' = 945x1.5= 1,%20 x 2.0 = 2,840

-
L GRS IR PR NP

Total 10,9504 17,1404

B.M. = 17,1"0 — 10.500 - 6.3“‘0'# or 76. ODO'#
d - 2700.

- - 000 - 0.1 «in.
b 2l 2 e 2 ey = 017 o

1" Rd. Bars were used, spaced 2'6* o.c.
‘B = 00316 oqain-/ft.

V=10,950 == 7,210 = 3,740 ¢

v = 40 =13 pai. 1y less than 60 pai.
12 X 5.575 x 27

B = 0 = 127 psi. e leas than
25 x Q. x 2 150 psi.

No special enchorage required.

=1g =



Toe ( Bottum ) Case II :
¥ =302 35215021575 ¢
orent = 1575 x 1.75 = 2760'¢
. Force Mowent
F = 3380 x 3.5 10,870 § x 1.75 = 18,9004
F' =2 919 x .75 = hli?._ X 2:33 =2 3,319

Totsal 12,5%0 ¢ 22,8704
BoMs = 22,870 = 2,760 = 20,110'$ or 242,300%

bz T.']'j'd" = =17 R iR Al

1* Rd. Bars were used, spaced 2'6% o.0.

A, = 0.316 sq.1n./ft.

Note "It i3 unlikely that the above discrepanoy

in the area of steel 1a the result of a mistcke on the
part of the desaignor. It 18 more probsdle that the
welight of the ecarth gbove the toe was allowed for in the
original dsaiazn, elthough this is not a customary practice,

V= 12,500 = 1,575 = 10,925 ¢

22,923 = 40 psi. 43 less than 60 pul.
12 % Q.8 (5 x 27

= 375 psl. (see above note)

Stem Case II ;

Taking morents sbout the toe of wtem.

- 19 -



Thruat Moxrent
Py o bhl x 8.50 = 37804 x 4.25 = 16,000'¢
P, = 285 x 4.25 =1210 X 2.83 = 3,420

Total .'!:9'53.;' 19, 200 ¢
Welght - Moment
(a)1.75 x 8.5 x 150 = 2230 # x 0.875 = 1,950'¢
(b)0.75 x 4.25 x 150 = 478 x 2.0 = .960
Total | “5:.9-;87;

B.Me 2 13,%20 == 2,910 = 16,510'4 Or 198,000%4
§ for stems & 0.98 (M.B8.H.D.)
d = 2700‘

A = = 1 000 = 00“-0 .q-int/ftO
SR PRET: 12,700 x 0.98 x 27

1® Rd. Bers were used, spaced 2'0® ¢.0:
A' - 0‘395 ‘Q'in‘/ft' 0.K.

V = 4,940 4

«i

€0 2 3.14/2.0 = 1.57

v & %9_3% = 16 pei. 1o leos than 60 pai.
i2 x Q. X 2

B o= 940 = 118 pel 43 less than 150 psi.
. X . X 2

No special anohorage required except by standard
offioce practice.
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Overturning ond Studblity, Wing Wall ¢ ( See Fig. VII )

Taking momantes gbout the toe;
Overturaing :
P = Fw(x+a )08 d
Pz #x100(122.5+4 2.0) eoa 26.3° = 81604
Stablity : Weight ' Moment
(a) 3.0x 9.0x 150 = 4050.4 =x 4.50 = 18,250'¢
(o) 1.5x 8.5x 150 = 1915 x b.25 = 8,140
() 1.0 x 4.25 x 150 = 637 z 5.33 = 3,400
(4) 1.0 x 4.25 x 100 = 425  x 5.67 = 2,410
(e) 3.0 x 8.5x 1C0 = 2550 x 7.9 =19,100
(£) 2.0 x 2.0 x 100 = %00 x 6.33 = 2,520

-
- o CRED AP IDan 9

Total 977+ ) 51,8204
D = Diatance of Rsaultant from Toe a 5.18¢

By the Cosine Lg% :  (modified)
Rz;z-c-ba-l-zcb cos @ 0 - 63.7°
R2 = (8160)° == (9977)2 == 2 x £160 x 9977 x oos 63.7°
R? = 238,300,000 R = 15,440 #

T e 2 eSSl g Gl
a 008 cos 03
Tan @ = 8940 = 0.711 e - 35.4°
2,5

X = 2.59 x tan 35.4° = 21.8%
8 = De=X = 5.18 = 1.84 = 3.34' from Toe.

- -—

Resultant falla within the middle third. O.X.
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Steel; ¥ing Wall:

Due to the lack of ¢ime the wing wall asteel will
not be oheoked,

So * e :

(s ;akin%ﬁ?;xents abcut the centerline of the footing.
uﬁﬂ igo [)

losd moment
Py = 12680 x 9.0 = 12,5008 none
Pr = QB4 x %.5 = 12,800 19,.220'%
Totad 24,300 19,200'%

. - ¢ C = 600'
S %3 = L.0x (23 = gyt

12
S = £33 ¢ ;2-.?%0): 6 = 2%35 ¥ 6&l0 paf
12 i
S max = 2825 psf.
Allowable 801l Presaure - 2 ‘tona / sq. £%. O.K.
(M.S.H.D. Speca., p. 63)

r
[1S]
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