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THESIS
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- MOORE'S PARK DAM -

Moore's Park Dam was constructed in 1906. Its purpose
is to furnish water to the condensers of the steam power
plant near by, however, some power is developed by the
turbines and generators at the dam when water is abundant.

Below is a picture of the dam, showing the power plant,
overflow dam with splash-boards, and the spillway proper.
The steam pé;er plant is at the right, but cannot be seen in

the pieture.

The picture below is a more distinct view of the
spillway. The wooden Taintor gates can easily be distinguished.
An "IY beam can be seen on top of the axis of the gate to the
left. The reinforcement was placed there after the gate had
been installed, as it was necessary to keep that portion of

the gate from Fu*“"~
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-REMARKS=-

This thesis is a design of a steel Taintor gate to
take the place of the wooden one now in use. The wooden
gates have proven satisfactory except for their axis, which
is of steel and is designed of insufficient strength.

In studying the subject of this thesis, one great
fault that can be found with the present design of the dam is
the fact that there is no means of keeping the ice melted
away from the splllway gates. Py experience, it has been
found that although the gates are only open about once a
year, this time always occurs in the spring while the ice is
still so0lid. Before the gates can be raised it is necessary
to cut the ice away from them, which often takes three or
four days. This is both expensive and dangerous. It is not
only expensive due to the amount of work required to remove
the ice, but also due to the damage often done to the gates.
The last time the ice was removed, one gate was so badly
damaged that it had to be replaced. The danger factor due to
the great length of time required to get the gates open is of
no less‘importanco. If the water should rise very rapidly in
the spring bvefore it was expected to, it might even become
necessary to dynamite the gates in order to save the power
plant. It is therefore essential that some means of keeping
the ice melted away from the gates be installed, whether

wooden or steel gates are used.



After a careful study of the situation it has been
decided that of the three possible methods of heating
Taintor gates, steam, electricity, and compressed air, the
latter would be the most satisfactory. An air coapressor
could be installed in the power house and pipes laid to the
spillway, the discharge pipe being lald slightly above the
gates in the bottom of the river.
Althoush this stecl Taintor gate 1s designed to be
placed in the buttments as they are now, there are tvio
sugrestions which could be made if the dbuttments were to dbe
designed new. (1) Enbedded in the wall of the bduttment for
the belting of the gate to fit against is a wooden member.
This plece is not satisfactory due to the fact that it is
out of water part of the time causing it to rot. A good grade
of concrete would be Just as watertight and would be more
lasting than this inlaid timber. (2) As the gate now stands,
the wooden sill of the gate rests on the concrete base of
the buttment, to form & watertight Joint. If a steel gate

i3 used, wood against steel gives the most satisfacbory
Joint. In such a design a treated oak timber embedded in the
concrete at the base of the gate, for the steel beam of the
gate to rest upon, would prove satisfactory as this would be
watertight and the timber, always being under water, would

last a long time.
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- PROCEDTRE =
In undertaking this design the first step was to scale
the dimentions of the spillway. A sketch of the piers as
| found is one of the blueprints. The taintor gate was designed
to fit the plers as they are in this sketch. All éimentions
would hecessarily have to be checked before the actual
building of the gate.

Welded Joints were selected not because they are more
satisfactory than riveted Joints, dbut because of the desire
of the author to become more familliar with them., In the
investigoation it has become appearant that until more is
known about such welding, 1t would be advisable to continue
with tke 0ld reliable method of riveted Jjoinmts.

In this design the unit ellowable stress for welded
Joints in tension and shear is used as 5,000 Lbs. per S3. In.
giving a factor of safty of six which i8 recommended by nost

authoritieas on structual welding.
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Sin 0 =« 7
T I7
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0 = 24 - 20¢
"
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0 = 489. 40
ABC = 48.67 (2) 3.1416 (17) = 14.45!
360

Total pressure against gate:

14.45 x 62.5 x %ﬁ = 6,3204/' width of gate

Use six channels.
Uniform load on each channel:

6,320 = 1,053#/"

_l.r_
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R
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MEMBER A-A

A

S—

/3.8.3'

My =14 = 1,053 x gﬁ ¢ 1,053 x (6.915)% - 1,053 x 6.917

Y° & 13.83Y - 47.6 = 0

]

(6,915 = Y) = 0

Y = - 13.83 tjz/(13.83)2 -+ 4 X 47.6 = - 6.915 & [/191¢191
e 2

Y=-6.915¢ 9.8 = 2,885

My = 1,053 x (2.885)% = 4,350 #'

2

%

Z = 6,915 - 2.885 = 4,037

4,350 #' = 52,200 #"
g « I = 52,200 = 3.27

15,000

al

Try a 5", 9 # channel
I - 8.8 - 5.52 (OQK.)
T 2.5

1,057 x (6.915)2 = 6,915 x 1,053 x 4.03 =
3

25,100 - 29,450 =

4,750 #

Z=4,02%
X=2,.88"

57,9 #
channel



MEMBER B - B

Total pressure against gate = 6,220 #/' width.
6,320 x 6.915 = 43,700 # on half the gate.
Devide two ways the center beam taking half the load.

43,700 = 21,850 #, eccentric loading.

—_é.—

Try 6" x 6" x 5" angle
E:]

=

= 16' = 192"
rz=1.17"
A =7.11 sq. "

L =192 = 164 ( allowable stress = 4,800 #/s5q. ")
r TI.I¥

21,850 =« 3,080 #/sq." (compression for axial loading)

I

x=1.73 - ,625 = 1.105"

M=1.105 x 21,850 = 24,100 #"

MC = IS

24,100 x 1.73 = 24.2 x S

S = 1,720 #/sq." (compression due to bending momeng)

Total compressive stress = 1,720 & 3,080 = 4,800 #/8q."

Total allowable com-ressive stress = 4,800 #/sq."

6" x 6"
x 5" Ang
5



MEBEXR C - C

Compression load = 1,053 x 6.915 = 7,500 #
Unsupported length not over 24"

Assume a 3" x 3" x 3" angle

A= 2.11 8q."

r = .,53"
L =24 = 4l.4 #/8q." (allowable stress = 13,000 #/sq.")
T DB
7,500 = 3,550 #/3q." (compression for axial loading)

=

Ei

X

X = 089"'

M = 7500 x .89 = 6,630 #"

MC=1IS
6,680 x .89 = 1.8 x S

S = 3,200 #/8q." (compression due to bending moment)
Total comprcssive stress =

3,550 ¢ 3,300 = 6,850 #/s3q."

Total allowable compressive stress s 13,000 #/8q."

1Q.

zﬂxznxz"
Angle O .K.




11.

SPACING OF CIANNIL
B Uniform load of 1,053 £/¢
of each bean.
wh? = 1,053
he =2 1,053 x 2 x 2 = 33.7
0260
a = by = 5.81" ae5.61"

h# « 1,053 x 2 x 2 = 67.4
BC.5

h, = g8.227
b = 8,22%= 5,01' = 2,.41! b=2.41?

= 1953 x2 x 5 = 101°
6 e0

h5 = 10.07
¢ = 10,07 - 8.22 = 1.85" c=1.35"

= 1053 x 2 x & = 135!
£5.5

d=11.62" - 10,07' = 1.55" ds1.55"

| =4 - | ]
5 *‘Qoﬁgg,g x5 = 1638.4

h, = 13.00°
J
8 = 13.00 - 11062 - 1.38' 681038'

hg 21,053 x 2 x 6 s 202

06«0

oo

k

I A P

w13

=2
4]

"

)

he = 14,220
T = 14.22 - 13,00 = 1,22 £=1.22




dEMBER D * D
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Ry = 3,52 x 7,500 & 1.11 x 7,500

= 7,500 ( .377 ¢ .119 )
R' - 3.720 #

o
L]
(]

Mg = 3,720 x 5.81 x 12 = 259,000 #"
MC=1IS

I= 259!ooo x 5 = 81 In.4

Use a 10", 25 # chamnel.

12,




13.

MEMBER - AXIS

"= /3. 83 Z
~—2.685—> <~—2.885"
r
P = wh® x 13.83 = 62.5 x (14)° x 13.83 = 42,400 #
b2) 2 "2 4

M = 42,400 x 2,885 x 12 = 1,470,000 #"
Try a 12" steel pipe 1" thick.

I= % (3.1416)( 6% - 5%) = .785 (1296 - 625) = 525 In.4

YC=1IS8S
1,470,000 x 6 = 525 x S

S = 16,010 #/sq."
( 0.K. )
10" pipe

1" thick




hﬂ]‘fBER F - F

R,
/]
/ wh® = 62.5 x (5.5)2 = 945 #
/ 2 <
/ ,
/ % R, = 315 #
/ Rz = 630 #
/
a ' 2 .
wh ] ' why = 315
2// e -
] h = 10.08
L_wha le A,

hy = 3,18

M=2215x3.13 x 12 @ 315 x 1.06 x 12 =
315 x12 ( 3,18 = 1.06 ) = 8,000 #"

Joment taken up dy the %" plate:

iC=1IS8

Mx .,1875 = 12 x (.375)3 x 16,000
lc

.0527 x 16,000 = 4,500 #"
<1375

=
"

8,000 - 4,500 = 3,500 #" to be taken up by angles
per foot width of gate.

Try 3" x 3" x 1" angles

¥ (per angle) = 1.2 x 16,000 = 8,900 #"

7% (- S

8,900 5 2.57 (space angles 2.5' or less)
14

14‘

3nx3nxl"
Z

angles
spaced
2.5' or

less



TIE ROD (axis to pier)

§ = 42,400 #

Area = 42,000 = 2.62 s8q."

15,000
2.62 x 1.5 = 3.94 83." (use)

2.25" rod = 3,976 sq."

15.



WELDED CORIECTIONS

(all welds are %" bead)

(alloweble strength of weld is 5,000 #/sq." which

gives a factor of safty of aix.)
Plate to Member E - E

At ends and in center 1" on each side of E - E.
Members A-A to C-C and C-C to D-D

Shearing load : 7,500 #

7,500 = 1.5 sg. In. weld

¥,000

Members D-D to B-B
Shearing load: 21,850 #
21,850 = 4.27 sq. in. weld.

1850 =

16.









NOTE - THESE DIMENS/IONS WERE ROUGHLY SCALED OFF /N THE FIELD.
CHECK ALL IMPORTANT DIMENS/ONS BEFORE USING THIS DES/GN.
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SECTION A-A

SKETCH OF SFPILIWAY FIERS AS (S

MOORES PARK DAM

LANSING , MICHICAN

MAY , /19239
SCALE - Sty
SCALED BYy - John Hartman
DRAWN By - John Hartman
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SQUARE HEAD BoLT

CONTINUEOUS WELD

STEEL TA/INTOR GATE FOR
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LANSING, MICHIGAN
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