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The camopus of iichican State College has of recent
vears exnanded itself to the east to quite an extent. The
construction of Snvder-Phillips and Shaw Domitories in addition
to the existing Mason-Abbot Dormitory, as well as the construc-
tion of the new Physics Buildine and the Natural Sciencs
Building, have made thls part of tihe college property a mors

integral part of the campus proner. More so than ever before.

The development of this eastern portion of the campus
hes brought a tremendous increase In the amount of vehicular
traffic to this area. The traffic increase comes not only from
the numbers of nrivate vehicles of visitors of the dormitory
residents, but also fi‘om the commercial vehicles supplying food
and services necessary for efficient oneration and maintenance

of these buildings.

The existing means of crossing the Red Cedar do not
convenliently serve this more recently develo:ed area. In view
of the growth in importance of this eastern portion of the
campus, we heve nroposed the design of & new crossing of the

Ked Cedar.

The vproposed sight of this new crossing would be on a
goutnern extension of the west land of Bogue Boulevard. This
extension would cross the Red Cedar and intersect a future
extension of South Shew Lane, east of the new Shaw Dormitonry.

It is felt that such a crossing would greatly increase the
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accessibilityv of the men's housing and college property in this

area.

Another decided advantage of such a crossing would be
as a traffic easing measure. After t.e comnletion of large
college activities which have brougsht considerable traffic on
campus, vresent outlets from campus are very congested. An
additional means of crossing the Red Cedar would Tovide morse

readv access to the main traffic arteries.

After several observations of the proposed bridge

site, the following preliminary decisions were made:

In view of the relatively high level of the proposed
Shaw Lane extenslons and the existing Bogue Street pavemen t
with respect to river level, the vroposed bridge would have to
be set corresnondingly high with respect to the existing ground
level to eliminate any great negative grade on the bridge

apnrocches.

A bridre in such a setting, to attain more pleasing
lines, should prob=blvy be of a single sran design in view of
the apnearing swkwardness that could be associated with a high
pier suprorting section. In addition, a sirgle span bridege
wvould elimirate construction difficulties connected with pier
construction and the absence of a pier would eliminate the
accompanying obstruction to stream flow, Such a lack of
obstruction would be most keenly appreciated during the
relatively high flood stages of tne Red Cedar as compared with

nornmal flow,
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For economy of construction, it was decided that a
rolled beam rather than a plate girder would be used if at all
possible. The .rolled beam was selected and at this point the
possibility of the use of ALPHA Compnsite Construction was
considered. This type of design makes pnossible the use of
longer unsupovorted spans. Such results are rossible by con-
sidering that the concrete deck slab «nd the bridee beams act
as though compositelvy constructed. These results accomplished
by weldine spiraled reinforcing bars to the tops of the beams
and thus insuring th:t the concrete and steel act as one devel op
greater momehts of inertia than if only the steel beamn sections

were consilered.

Studies liade for Preliminary Plans

(From Michiran State Bridge Devartment Specifications)

Span Lengtns: (From the Mississippi Valley Conference, 1540)

The discussion relative to the best method of determining

span lengths for new structures substantiated the practice of
the M. S. H. D. The majority of‘states are using existing
structures wherever nossible to determine span lengths and are
suoplementing this determination by a ceclculation based upon

elther Talbot's or Donn's formula.

Stream Data and ‘Jaterwav Area: The stream gauging stations,

maintained by the U., S. Department of Interior, on vurious

streams throughout Michigan have been located on our county map.
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Data for each station showlng maximum one-half minute discaarge,
drainage area, runoff data, etc., are on file in Lansing.
This data should be checked when determining span lengths for

rrovosed structures.

Railing: In general, conciete bridge rallings are used on all
concrete structures and occasiorally they are used on steel
structures also. The helght of the rail is two feet, nine
inches, and a standard eisht feet, six inch panel is used between
with the excention of the center and end ranel, where a neces-

sary ad justment mav be made.

Abutments: Cantilever abutments will be used for walls eight
feet, zero inches to twentyv feet, zero inches, measured from
the tor of fonting to the bridee seat. Usually the wall
thickness at the base 1s to be sapproximately 0.1l4 of the
distance between the top of footing and the crown of rogd.
Footinegs to be as thick as walls at base. If tiie thickness of
the wall at its base as determined above becomes three feet or
greater, the footing thickness in the case where no piles are
used shall be incrensed from the usual two feet, six inches to

three feet, zero inches.

Slopes in Front of Abutments: Either rip rap or store facing

is to be used btetween the fascia lines on all structures where
there is a considerable amount of fill in front of the abutments.
In general, stone facing is to be used on these @'rojects where

a8prearance is an item of importance. On other structures, the
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above slopes are to be recvrapped.

Uron commencing thie thesis, our ideas included all
the data found 1n the finished plens of a proposed bridge. This
included among other thines the comnrlete design of supers ruc-
ture, abutments, wingwalls, earthwork computations, and complete

detailing such as railing, steel teke off, etc.

when ve started our tnesis with the rroposed bridge
site surves, 1t soon became most apparent to us that we had
picked enough work for at least two 1f not more theses; con-
sequently, as the deslgn problem was of the most interest to us,
we decided to obtain enough data to allow us to start the

design and to commence thers.

The design nroblem proved very interesting; hove ver,
it also beceme involved and time consuming. Due to the time
allotted for the thesis, the design problem of the bridge will
constitute our thesis. However, this does not complete this

thesls as ve vould 1ike to see it completed.

And as a suggestion to any person or nersons who

would like to firish this thecsis, we offer the followlng topilcs:

1. Taking a log of borings and calculation of earth

excavation and fill.

2. Using our designs - to draw up a comprlete set of
final plans for the bridge, including the

detailine.



27

5 Y

g

—=dl e

S

——d

—— ‘* —

lﬁ

——

e e b b

Vo €7 A




tr—m

o S \
]
[}
f

‘ ,
- - p
. |
T b SRt S —
i - - *
L e et e e - ce——— s o [ S U - i
Lt : o
e m e e t PSRRI | . o ¥
d ﬂ " - ——— i m—— :.l‘
£y N \
- W . ~ ! 7

1 JRORS SO

/

|
3
»
I
|
1
|
|
|
t
'
'
!
i

\
|
3

PR Qe




_—v
. .
H .
]
o
' ) ¢
N .
N ' N '
LN - ’
~
R
A
\
. L N N
. \ ‘
\ ~ -
i
.
o
S ~
o A
oo 1
N N
~
.-l — - ——— ——
. ¥
<
R
] -
L .

e

i'e

-

-

M
N -
. . “
N . ! -~
TN
AN
AN
vy . :
ta . o \
~, ~ N
. ~
ot
o i
~ - .
s
.
N
N . .
4 Al
. .
~ . .
N \
¢ ~
. .
. »
e N .
.. R
,
~
. . B
- .
N | N
N
i .
\
N ~
.
N .

. 2
> hY
'
y
N
-~ ~ ~
“ i
.
8
v b o
> ~
“~ ., .
14 ..
. ~ Al v,
* S
: fo. N
1
~ S
’
st
N
’ ~
\ K b
: < i .
. . N
~ N B}
N VoL
B
\
. A i)
3
“ ~ .
PN N
i
.
)
i MY
AN



—
re

.
oo
".

-

Ny X\

™

~ ~
§ R
r #

‘.
o
) -
Y
.
i
t .
o
= o
)
v S :
B
‘
i K

(o NS B



N
b
Y
.
.
. u 1
R , -
|
™~
N h
] '
N i
~ -
~
3
N
N \
ﬂﬁ
i
AN
X
N
- _—./ ]
. N
\
N N
~
N
i
Y ~ .
~ . ’
B
J . F
- o
-~ ks
: N
N
. N

f
H
3
Pt e
- P
. ——— a3 - P - -
——y e
; i
~ S
- N
'
P UM S O
: ™
G e e g
_ 1
. :
. ~ : _
' ) !
A\ .
. ‘o
N
> N o
N N
. ~
R |
bl 1
i
- e - -
Padie ] <
— - - .
—~— - -

_m _

41

A

T

'S

b —_—
i

3

— - .- - -

- O

&<



ST

oy

—
o8

-~
-

/G
- -

N
S N N . -
A .
N :
.
! O
-~ - N
N
" A AT
. .
~ : " N
-~ ' 4 N
(S \ -
~
.~ R '
to., v
. < 1
. o
M 0 ¥ ~
" i -
' BRI N
- PR
YN ¥
. S
s 3 ' g
YN
r}— 4 ~
o . “s =~
\ N ~ - .
~
A BRI
. N t 0
>

4

/.=

™
Vi .
AN
N~
.
o
i
N
S
=~
N
?
N,
i~
: hi
[ .
n
v \
AN !

v ir




4\
;
e
2
i
/
LA
:
,
‘
<
PR
,
!
4
s

R -

Y . PR i

.o o -
-

E I .
< 4 ,/
- -
|
R )
.7 bl
. - .
/ o
o - -

iy e .
idd
. - - >
+ f- ) -

. ’ :
/. a PR .
\
:
!
! = -
L N - // _— /‘ - /"//
. - . - -
LA T R
.’ -
PR TS . 4.
;
_ -
: .o ) P .
, éd -
K N - .
. -~ « ” PREPEEEN
' sy
= - o - —.“ *
S
/ < ’ . / - o
Soae 3, - ) ‘fl §
Sl M ) vt
)
1 . o -
- -y
- [
- -
: k C - .
s 7 b Tz
¥ N
Ak S e )
. . Lo
. <
- - N - e T
3 e
- ¢ . .
fooe D .
— . , - - PR
— a o iy - .-
VYRV e
. . s - — - - - -
T o TS - - — [
+ T IR - AN
- s ‘ v / -
. _r - .
. s = - ~ -
‘7 ; N A . ‘v .
d
B
v ’ '

JUR
; .
~
.
-
<
-
T AP
c. . ¢



- 7

. f
: ’ ,,,_
, : - m
. \ 5 o
e " ™ ~ : .
’
~ ' Ay
. : . c :
L ) v »
. A _
Y
. . . _ Y
v ‘ « v
.o ,/”
] W
u.. .w N,
el
T A ’
| L _
w ‘
oo o .
1.l .
: : * N
4 | o . .
. . i ;
B ’ ] 1 N RS
n‘. 4
¥ ! . “ . N ) 1 ! .
o *er..-.thl_ AN v_
H i . . N
c— m - - 1 -
. ‘ _ “ S ~
| t v -
, { N t . N "
. | | ; . : :
: ¥
KA L - Ll __
| T ? LT \
1 N N
N S S| —2

o



r/ \ “wo! ~
, . ~
N . ) N
~ Y
, .
I~ ™~ ’
B \ .
N
.~ . N
Ve
'
\ .
LS -~ = -
. S '
S
o, A ’ ,-
< A
S, B

-

R T U

Se L



.
N .
.
.
’ »
.
. H
N
|
. . R
. !
)
~
N 2
C e e e e - =
! ]
i !
—— - - S P “ee e
. a. - : Lo
£ . \
. |
\ i
o s v e e e wmne o .
~ g et e peem—m e
)
{ )
[N SUPUTUPISISE S 4



-
N
N
N\ .
- ’
f .
. .
\
A
v
.
R I —
\ i -
v -
* - -— el
i N
[ - . -
: 1 '
s t. .
B _ . . 1. M
. - - “ - . - ~
7 -
2 — e ¥,
H .
R JR UG S
1 _
LN . \
4~_ :
[ — o - - - -— —
Falta) P P
— S e m e o s e A
S Zi




-~

. .
N
.
N
. ',
“ .
. s
Y
N .
.
1S
i
. '
. . :
. h N
N ) .

e




-

. .

: ~
(] .
RN

. ’ ~ !
A N

. . N -

Y . AN

1 ’ *

. ~ S

. X

AN ~ .
- S il

i
. 1 i
2
N P
—~— o
\

P

oo



L Y

A}
b

f

e T

w :

SR S

o e e

-y - .

!
.

o —t N

. ...J.T..ﬂ. -

. - -
} b :
< i .,
[ .
- . ) '
o .
i i
R T .
PUCT ‘
.
~
) _ .-.4....'. :
1 ..
. . /;\(A
, . -
I § W

e gt
)



oy — -

= .
.

$ o
i .
'.'l.
L
L4
e e e v s § e e
' !
C b cmieee. e - .. R T - B S o

o

b -




a

o r——
V- et

fant /
o A
pa s

AT o

— -
DA i \\\
P . - . - l\\\b. M

-

VA e
.

U
[P U



-
S . - -~ -
SO T

CGWA

1

!
i
i -
RS SR

—

A,

Lay

{.
- & Vegha vt T o

et R S A

i

Uy

[

HCS | e

2770

Ay



‘<

. ! ~ ]
. a o lf’//;(/)_’ et .

e ; .
Lo e '
;
e q ) 2
i . R i i -
G A : g o .
. . - T - N ’
i S s
“ v
t <
N -

/;" s Z?f‘ff’f]

A ' - . / -;—-
-~ -~ - ~ -~ - - / - - - -
TN /# RNV REN Sl 8t L .’,’7/-’.‘9'?/ .
N , ) - RN i
F .
NA
VAR AN - /(éél X < B L2370
[1 6 26 2 Sl x faf =
517 x /G T A=l 7 L. =
/S a=7 2
- "/: .:j’/'"/‘_ VR
e . = =~ e L
) PR BT RAT
7. \:‘ s -~ PRt
/e o o x (JOny b e e 20205 L /3 +  SHE00

2
PPN - - ¥ - ) Fooe e RS "
4 ¥ (// TR T £ - S AN [0, : R d “ e s
o B .
-
. v
L2 )T+ ~v /7 x /0 { S . F2opuse : VG- Nael
R AN ) P
T . . . - e
LT Fds SET s
- / I ! q/ ,/ " , X 4 ;
(‘(A)I,»7.1',)/,.-/I.C e ror L0 \/‘ f"/ ol ‘) 4 2
AR - Lo : ‘—:>n ) o - “—i
I/ s L, e R \ ! oy e o~ -
L/ . bl Y VR A A ( /’, = !
A/ 3
/N A .
,
concrele o ror, e
NV
N S
e X A R R P R B
O N i) ind <
JI57, TEe
T - RS ’
o s T T s PR g
o I T T



, £
S S T P

~ R
A7 St T

14
-L-~ -
Som AN p _ G < . . - .-
/C ek a0y VAP S SN (/- RO : /22& - 4 Fo 0
] /;‘. -
/Z .
. - "y - - 7 - - \ - - -
/‘\’J ~"; X ',///.( ‘J‘ - ‘7(: »'// A t "’\a',’. o - 41 7(’ c +‘ /{ ’
S0l 405 < 20 1SN R (e = 72 PR
. ) Z
. 4
.-_Z-- ‘?70 ,u/ ‘L
1A /
5@/7 YEARV N SRR O PN

~
e
.
.
~
1
"
N
ﬂ\
~
N
Y
i
~
RS
N
Ty
f. ~
N
W
N
T
~
~ N
N J\\
NG
\
.
PN
-
AN

s 1 s
B RS N ~ o -
Ao . A - ) T = N == = ¢ Ve
. ’ - K .
.
3 2:
- - ~ ;- P - Pl B . .
[ A 1 PN Lo P P N o5 ; ” P
i .
l/ /“
/- - . 7.
Vi I f s ,(/ a
—— < v A :
L v
~ i
¢ —
. . / - ‘ - ;) aa a - ¥
- . - - K ; o . o o= - -~
! S - Gt S Eo = e i e s -_
- . c 2 oA S
. - Yo/l 39 R
{
e
P PN ) P Fary
K . . ~ S N -
-
’ . 1 -




Corr,

P N

G v(/ ’. ':‘.

%Ev

g £
— b.¢ ——
4P
X114 =

|
/_) e ’
[7:20/ ;
SO L FR{x ) s Al s Dixas)

OIS
<

- P

/L,,u,, &/

=i (-0l - x)
sl

N
L =h=(9 ) p(af sz s L)X S5 F
L Zl 2 &
liebl B rTran

Vad / .
! ’ ’ -~ 4 /
Je Firg (x) For mmax. ccmbipes Mmoo
AR
/ ! R I
ke FLT Cwropntiee oF (A
T “ - \iw 7
Ty " el - N *: » .../;l / Vgl ,
< S sLGT. Ve TLE ; - )
{ ,y/ ) e »(:),. E yQde TCor i ,)

0 7 y Ll

FPATVRS SRV



7.

I~—>
| SN

[Ews)

=

L]

"

"

1]

Pl ’
e
LK L WL Sl

2O VLA
~(FPé) e 6

PYaX I 2 7E ! #

.-

2 ( Ly G .
/(. +_ —_—— . — _—— e .
\ / ya

e
2t 5D
o e -
S, 00
/
Y
;o
‘ x
< R
PR B
A TE

-/ 092000

£oa
DRI AN IO

g0

)
~

W (e-e)

~

/ *®

HRAT (L LS

I
-
<2

/ sED T

- P AE

2

6)

Y

'
!
1
|
;
!
1

(cort)

X - {<¢r)

S



s [ ’a .
[ R S S PR
Pl

i

GWHWM

i
VAZE Z R LA e
i |
1 ‘] i
N "/ r rJA."- ¢
= p— - PR r " _~ ~
Lo DA o
: |
| !
\ i
H ' o

] Stees

g 3
-///=/ jET2® D= 1105 ) N

~
= AR a
f-’" LAEL DG K J/CE 0D a0t
‘S 2
A
RTINS

5587

AN

L= RI2E TG xis Y IR
[ = m28c0xmzr 182,

25270

Cove @ Fub oo Surt

7! . , .
"(;/‘/,)_‘ N 23 s '3

Y el
Co=/8 725
.~ :
C, 255 87
. - -yl
L"‘C:LS"" A
ot el2. 48



U2r

.

{
NS ' . H
2liers —derra iy !
- = B )
VAR
i

E 7
RN

.
- Ferr s - &2z
‘/—‘: VPR GR SN

-
N
‘N
~
~
(SN
)

/)‘ e b e /5’:,3 4:-..
For Neae DS /L3O 35
’
. ’ ] - f,/ ol ‘,," <
{7 o+, PO S ARV A A S MY e g




"" . . - - Py C .
Ly el L.

GV

I p ar Consierc Z(O/‘\;

?[7//"”/

— L LTI

| PR v /- LS 14" - o / s e
i e P :}/‘\; V‘J e /7 ~l /‘_’ /)/ N )/ ( 0/’ '\/«'L_/IA'O:‘— ,“_.»/‘

y : ! / e
| ) .’/t//'"?///)f/,//r/’ CoVsT /"‘/’/ F/ O ,7 S/ Q/’I = /,.2- '

f""'//}/ / "/ /w‘

\.;p/

' whey o
foTt ,

N3 — —— ,
- V& $= pr(,‘/.’ 97 58977 u/’ < T
' /7

of welds oo irres

5=7° /L,:= Stay 140p T jiraro -
- . — / , .
pofeg per pifh
Fo=1709"

e ’ . o
=y - . - - o . R . £
= ff/.y", 7 )/.-j-_, oy ,’/, oy //7 (-/

I =54 53507 , , )
. Comipnssyige Loty af
ﬁz("/‘? o L s T A ' o
L7E =Nt 175 [ r) 2/ PR
N { /—
i (\ =5 #J f,» (0t O
i _i_- '—- .
e Fape popnrete o

abey _'/ LEWTl gxs s L

’
- P s R SN
SCr L DL TE Sel JIR)

..

\t
N
LS
.
LY
~
~. 4
~

b}
=

O

Ay
%y

N

~

* . ! - YA ;N

.[/(L,’O/ ///' 2 f',' ),] (‘.:. "',7; AilfA,A.:); //-(:; .)}
/I / -y

Logresrry o do: ko of




|

: 1.

! :

- ﬂr‘-“"‘_“' - = - - — e e
/

u

S 8= 04
JE2 S
-

= 55

*S4e 555
ANTCTE L0

o Sunnes #5

-~ >
L A . ’ ‘
N e ) — .’
-,

Af 30 from sizrerts:

A

L4

'
-

v man e

)

’k
= =5 U

. m
-~ 5325

= 5905
- Fo At
574 =W



.
'
n
4 ‘e
-3 [\
. <
N m/
iy 3
T
R
N
s
“
N
~ 4,
~F
A
( /L i
¥
W
Y
LY
R
».
o)

f - . 4. T ,.A"If - M
| 2> | .
[ ' i :
RO 1 1
_ | ix .” :
— - .ﬁ/ u [ f ' b
| - < K9 ! .,: ;
A O N
i oy :f/ ~N { < Lo
, AN . ;
i ) "~ ' |
- e e e A
_ 1
. e ! u
i /1.. “ . )
! -~ € i ) :
S I i | ;
P RO ' " .
' ‘f/ <! |
N _ I !
PR DL -~ ! N '
PN ' BN b~ .
/ﬁh o ~N { //C : ?m, 1
NI VRN N
. AN B VO B

\l/a _ /// */J m N m //V & 5 :

< N R _ ~
AN T | " ..

; ;/_ _ S o _. ! ”

NS Py . w

| e T

i ; ~ ” _

| o RN N

| £ L T :

u. _«U. | lﬂ | CN _ rw ' 5 f

N o~ “ PN e

ool _D/ N ! ; 4
| F. , , —t - —

RN S i ; i

- S i '

C e D, M SR y o «

. ! AR - ; 4
” ~ o b NN
! PST e : “

i _/_ L Lo A, -

7.. b~ | B i .
S ~ i | : o
SN 3 m

B > Nt
L |8 ~ | Nl e N

I~ ! A\-wf g N
~ N S N S lﬁm

-
LY
i
I
[
ﬂ‘_u....t.rn.n., ;ﬂi«\ - & P SN
- el .t PP
. - . e e I
u o 60 % aw |
ﬂ._ ~ s ..ﬂ. . — - ] _
v
21 " U |
e [ [N

A ~
_J.:M. ~ _
& A el
B .o
! U m é
" o~ /h— N S

fo-
~ o
~ i

P

ey

P

:.T.;__

poE

[T

R
1 N
R 1l J #u
s Vo ' l
] o b bon b
. YRR XX L A
) SRS S IR S R
R e O T ToT S L
S
. e
s
[
v
iy

'
i

e

1
Dp ~
“™ ~

i

- ,YQV
Ry N
ks
N i3

-
.~

//‘
- ‘.'- a -~

y N

A N

.%: h
(AR

(28

.&)N v’/

~! N

Lh S

- - ~

- R
~

oy

A
e
L

e -

-
‘il

.

7o

P <Ral
- .

¥

‘

o~
e

7

4
.

S Fru

~

R
AP ¢

.70

(.

Forete

4



M .
[} ; E \ PR
' ]
M ,:‘ e :- - N
O _ S I ' ;
: - -
| | [
¥
|
1
- , ;
Y/ -
,\.‘.I’ 70 _/\;‘_
Sj oF Or. Ioe
& ./ LT verse Koars
' 2R s AL "'
\ 2R e e 768
R .’ oY 3 4
— - 2t & e taad \
—_— —_ }~ e e = e — o o e
L g U N .- e _ )
T T T T s TTTTTTT T @ T T8 TT— Tm T A T T | ’_3
- ' 2 % 2
o ) . e e . .__e . .= /e [ .
—— bt — ) e By
[ ——— - B — A : G g memer
" iy
: .{i
7] . bag
3 - e "
- t

S‘J"}‘!(

.
vt S sy franis

P
£

S of S @ 5

a
A/\‘A

gt 7/ /4

Y BY/A Z"‘ f/:/

v

:4,,: 4{.?"

—————. -
3

e

(\II
-

",

o/

/ﬂc,\/- 9 // 71/ 20 50E 0.

~

s
i A 4.

P #
‘//f //,)/ !



ROOM USE ONLY




MICHIGAN STATE UNIV. LIBRARIES

|

31293500261478

AR




