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Study of the Stresses of a lioveble Dam
for the
New T.ock in the Sault Ste larie Ship Censl
-at

Ssult "te Yarie, ichigan

Movable doms are structures thet are built to partieliy or totslly
restrict the flow of weter in a chennel or cansl for m ;eriod of tinme,
usuanlly short. They are entirely removeble from the piaoce of restriction
of flow or are collapsible so that they are out of the way and rermit
the flow of wrter by or over theme Thus, they recieve the nrme of s
"novable" dnm. It should be thoroughly understood that they arc not
permenent dame such as are rmade of concrete or masonary, but asre elther
wood or steel atructures that are used only in emergencies or terjorerily
for tre rurrosee of making repairs, adjustments, or to re ulate a water
level.

Trere are many types of movable dams such g curtsin dems, wicket
dams, ne=dle dams, shutter dsms, rolling dsms, drwa d=xe, and so forth.
However, most of trese are useable only in shellow weter, up to ebout
15 feet or in jlaces where the water is restricted before its full head
is sttained. These types would not fit the conditions (which are steted
on succceding jeges) under which the dam I em analyzing must ojerate.
This dan must pperate esslly, quickly, end efficiently under a full head
of mbout 35 feet, snd st the beginning of placenent most of this head
will belconverted into velocity. Therefore, the desi n must be more
stable and stronger than the types listed above.

The dnta for shi; canal at Seult Ste l'erie, iichigan is listed
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below. This cata was secured with the kind help of »r. H. F. Rook*,

Upper pool

Low Water Detum --- 0Ul.l ft.

Hiyh Water Monthly iiean —-= 6035.64 ft.

¥avimum hourly chan e === £ 4.0 tt.

Lower pool

Low Weter Datum ——- 579.4 ft.

Hirh Water Yonthly Veen =-—- 585.65 fi.

lHigh water hourly extreme --- 35&5.22 ft.

lL.owest extreme «== 5 fi{. below Low Water Datum

All of theese elevations are tased on the low #ater Datum st MNew VYork.

FElevation of cansl Wall === 121.00 ft.

This elevation is based on the “sult Ste Varie Canal Datume.

The relation between the two is:

Low 7ater Datum = 603.64 ft. at the Sault “te Yarie Canel Datum =
117.57 ft.

Depth of lock 8ill below Low “ster Datum = 31 ft. or elev. = 570.1 ft.

¥1dth of cenal directly above upper lock gate = 80 ft. This is
clear distance between bumpers which project one foot each from the sides
or the cenal well.

Length of lock betwcen inner service pates = 300 ft.

The data as it was obtained is of no use; so to put it into usable

form, the elevations must be converted into dirferences of elevations or

heights. The avera;e difference of elevation of the upper pool and lower

* Mr. Rook wes, at the time the information was obtsined, Frincijle
Fngineer for the U. S. Fnyineer Office, and is now e 1 t. Colonel in the

Ue S« Army Engineer Corp.
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pool is 601.1 ft. leas 575.4 ft. gives 21.7 feet. This is not the extreme
difference; so the difference for the mavimum hourly extremes of both
pools will be used. This difference is found by adding both the maximum
hourly change of the uprer pool from the Low Water Datum and the extreme
low weter level from the L.ow ¥ater Datum of the lower pool; thus giving
21.7 £ 4.0 £ 3.0 or 2.7 feet differﬁn;e. This extreme is not likely to
oocur as the lower pool is usuelly ai 1£a higshest level when the upper
pool is at 4its hipghest level. The reason fof this is that there is a
power and water level control dam asbove the.rabids connecting the txo
pools other than the locks. Howerr, the extreme conditions ere possible,
8o they will be used in the coxputations.

The $russ supporting the wickets must be pleced on the cenal wall,
so the elevation of that should be obtained. The elevation is known, but
it is given on a ditterent dntum rlane; so it must b~ converted to the
Low Water Datum i'lene of N. Y. The relation.between the two as offically
recorded 18}

low Yater Datum = 603.64 at Cenal Datum = 117.37.

The elevation of the 6anal wall = 121.00 f't. The difference between
the canal wail and the reference point is 121.00 = 117.37 or 3.65 feet.
Therefore the elevetion ot the cnnal!wall with reterence to the low Aater
Datum 18 605.64 £ 3.65 or 607.27, and the difference between ttis snd the
extreme high water in the up;er pool is 607.27 - (601.1 < 4.0) or 2.17 ft.

This I believe is sll the conversion thet needs an evplainetion,
as the reat can rendily be seen from e verticsl scction throught the lock.
'owever, before the vertical section is shown, e general }lan of the lock
will be rhown with the josition of the dnr indicrted. 7This will pgive a

better understanding of what the conditions are.
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This ysives the conditions that tre dam must conform with or over-
come. These conditi.ns are much more severe than those for most of tre
movable dams desi, ned. ‘herefore, this dam mus® b2 much stronger than
moat dems of this ty;e. To overcome thece severe conditions I have chosen
the type 6f dem shown on the trollowing two ja;es for my first trial.

The dam consists of two horizontal trusses held toyeather with t-o
verticai trusses. Inside of the bor formed by tre trussec is ;laced X
brecing at the psnel points. 'Then upon tie ujstresm side or this box
i8s huny sheet piling. This piling cantilevers down into the water to tre
bottom of the oenal. The dem is constructed so that the truss box enn
be rut in place first, and then tre piling put in piece by piece until

the whole cenal is srut off.
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The first thing to snslyze is the wickets. However, before the
stresses csn be found, the pressure exerted by the water must be obtein-

ed. The forces of the water acting on the wickete is shown in the diagrex

below.

height x width x sversge water

Pag =
pressure
=35 x1 x (62.4 x 35 £ 0)

Fao
- 2

Pag = 58,220 i/ / 1in. ft.

This force acts at 35 or 11 2/5 ft. from

>
the bottom.
2
This force ascts st 6.3 or 2.1 ft. froam
5

the botton.

The resultant of theﬁo'two forces ie the difference of the t#o or
58,220 = 1;258 and is equal to 36,982 #/ 1lin. ft. The point of epplication
of the resultant is found by Varignon's Theory which ststes that the
moment of the resultant of two forces is equal to the sum of the moments
of the two sererate comronents. Therefore:

36,982 X » 38,220 x 11.67 - 1,238 x 2.1
X = 11.987 £t. spproximately from the bottom.

The point of application of the resu)tant from the top of the water sur-
face equals 33 - 11.987 or 25.013 ft.

The foroes rcting on the wickets could possibly be worked out by the
use of velocities. However, there has as yet becn no failure of the gates

on sny of the American locks at Sault Ste ierie, so the velocities heve
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not been determined. The velosities aould possibly be worked out by mak-
ing use of the statie head; end then from the velocities so gotten, fig-
ure the forces. This would just mean that the head was changed to velocity
snd velocity basck to hesd, and as there are frictionel losses the result-
ing head would be lec~s. Therefore, there is no point in this tyre of én
analysis.

Now that the force oreated by the head of wster is known and the
point of application of the force is lmown, the next thing to be investig-
atcd 1s the stress in the wickets. These are ususlly mede of ah;et piling.
The tybe of section that I will try ie the Carnegle Sootign M‘IIO which
has a seetion Qodulua of 20f94 in.? per piling or 15.25 m..j per lineel

foot. The othrer properties are s own below,

N
/ e
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The forces aoting on the plling are shown in the two diaprars below.
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Taking moments about the seaction e-c or st the bottom of thre truss box,
the stress in the wickets can be found ss follows:
Yoment gg = 36,582 x 25.685 = $45,808.706 #-ft. / 1in. ft.
or 946,808,706 12 w 11,307,704 #-in. / 1in. ft.

Stress = Yozent = 11,397,704 = 746,500 # / 8aq. in.
Section Kodulus 1926

This showsthet with this type of arrangement, the wickets actin; ss
pur~ cantilevers, the stresses in the wickets would be so larye thet it
would be uneconomiesl to reinforce them enough to make ther: safe.
Theréfore, this type of movable &aﬁ should not be used under threse con-
ditions. Also with a 1ittle bit of computation it csn be shown thet if
the wickets rest on a surport on the botiom of the cenal, the atreases
will still be toq large. Then too, if a Jittle more cOmpuiation is done,
which I haven't shown here, it can bhe shown thet if the truss is :sde
so that it will projéct down into the cenal sbout 15.5 feet, tre etresses
#ill still bte too large to be economicslly overcore.

¥ith the seme idesa of using trusses to overcoie the force of the
wgter, I am going to tryfarOp sets of two horizontal trusses erch into
the canal. The ;utline of the tr?sse“ are shown on fhe followin, pnge.
These two trusses, as can be seen froxz the drawing; are to be held five
fe:t apart by two vertical trusses. Upon the truss shown ss the front
elevrtion will be ploced sheet steel to hold rerck the water. Trere will
have to be six of the-e five foot sections and one of siv foot degpth.

And es these trusses need no center supjorts, trey cen be plnced over the
canal with e derrick and lowered down into the censl with cebles frox the
sldes. “ecause these sections wo :1d have to be slid into the weter I
have p]ab=d the su;i;orts on the brck side of the trusses. rlso I heve

made provision so that rollers can be uced es the surporte so thet they
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can be lowered easier.

The following diamgrem shows the relative positions of the different
sections of truse units when placed in the esnal nnd the derths to which
they are subject to when the full head i1s obtained. From thie diegram
the rrecsures that a lineal foot of each section is to take was worked
out. You will probably notice that I did not use the 6.3 feet of water
on the back of the truuses ss I did before. The resson for this is;
this is more of a substantial dem than the otlier and me; b~ used more in
tte winter, ~nd possibly in the suwmucr, for making minor repeirs on the
lock. If this is 1ikel, to happen, then the lock would probebly be drain-
ed out and the back water would not be there. Therefore, I have disregard-

ed the backwater altog~ther.
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Section 1
Pressure at 35 ft. = 35 ¥ 582.4 =« 2184 7

Pressure at 30 ft. = 30 x 62.4 = 1872 ¢

056 #
Avera e Pressure per lineal ft. = ﬁggé x5 =10,140 # / 1in. ft.
Section 2
Preasure at 30 ft. = 30 v 62.4 = 1872 #
Pressure at 25 ft. = 25 x 62.4 = 1560
3432 #
Average Pressure per linenl ft. = g 2«5 =850 7 / 1in. ft.

Section 5

Pressure at 25 ft. = 25 x §2.4 = 1560 #

]
o
n
>
o
A

iressure at 20 ft. = 20 x 62.4 -

Averagze Pressure per lineal ft. = 2803 x 5 = 7020 # / 1in. ft.

rection 4

Fressure at 20 ft. 20 x 62.4 = 1248 ¥

Fressure st 15 ft. = 15 v 62.4 = G35 #
2184 #

Average Fressure per lineal ft. = 2184 v 5 = 5460 # / 1in. ft.
2

Section B

Pressure at 15 ft. = 15 v 62.4 = ¢34 #

I'ressure at 10 ft. = 10 x 62.4 = 624 #
15u0 7;1

Averase Fressure per lineal ft. = 1560 v 5 = 3500 * / 1in. ft.

2
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Section 6

Pressure at 10 ft. 10 x 62.4 = 624 #

Proessure at 5 ft. =« 5 ¥ 62.4

N2 ¢
$56 #

Averape -ressure per lincel ft. ='9§6 x5 = 2540 ¥ / 1in. ft.
2

Section 7

Fressure at 5 ft. = 5 v 62.4 = 312 #

Pressuro at top = 0 x 62.4 = 000 /

12

N
T T

Avernve iressure per lineal ft. = 212 x5 = 780 # / 1in. ft.
2

Prom these loads per lineal ft. for each section are found the

ranel loads for ~ach section, that is for esch truss in each section.

2ection 1
oz 3 This diayram show hov the lord is dis-
/! ) tributed over the 5 ft. scction. To
27047 A obtein A end B, the jond wns broken ugp
as shown.
t 4 -’_a
. A4AB=5x1872 # also A = B
9
. A 2A = G360 or A = 4680 ;f also B = 4630 #
7.
Sum M -_-0
-] 'B
4 Srz212x5x2+5 or i - 520 #
2 5
e
. 4 Sumb.ngo

55 =32x5x1 v5o0rB =z 20 #
5

L

Load on top truss =-- per lony pane

Reaction B = 4680 # 260 = 4540 # / 1in. ft.
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I'anel load = 4940 x 11.5 =z 56,310 #
l.oad on top trues =- fper short fpanel
rannel load = 4G40 « 9 = 44,460 }
lL.oad on lower truas -- per lons pnrnel

Reaction A = 4680 < 520 = 5,200 # / 14in. ft.

“rnel load = 5,200 x 11.5 = 59,800 #
lL.oed on lower truss -- per srort fanel

Fanel loed = 5,200 x & = 91,250 #

Section 2
Wseo” . » 7o obtein the reactisn A end P, the
/! | lond was broken up the same as in
LW-—,"—A Jection 1.
. A B =5x1650 # also A = B
I5EO e
2A = 75600 or A = 3%00
—-7327r?;"'"4
: Tum. ¥p = O
~Z 50 =2312x5%x2x5 -
2 3
Sume g = (0]
2 A , 583 2312x35~]1 x5 =
2 >

Toad on top truse -- per long janel
Reaction B = 5500 £ 260 = 4,160 # / 1in. ft.

I'anel loed = 4,150 v 11.5 = 47,840 #

lLoad on top truss == per short panel
iancl loed = 4,160 v 9 = 37,440 #
l.oad on ]lower truss =- per long fpnanel

" Reaction A = 3900 £ 520 = 4,420 # 7/ 1in. ft.

B = ,$00 #
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Fanel l0ad = 4,420 x 11.5 = 50,830 i
Losd on lower truss -- per short fprnel

Panel load = 4,420 x 9 = 39,730 #

Section 3
— 8 70 obtain the resctions A and B, the lo=sd
% wng broken up the came ns in "ections 1
y T A “and 2.
(18" o A AB=5x1,248 © also » = B
b 2A = 6,240 ¥
A A A=z 3,120 # nnd B = 3,120 #

Sum. kg = O

520 #/1in. ft.

5A=2312x5 2 x5o0r A
2

>

5B=z312x5x1 x5o0rB =260 //in. ft.
2 3

Load on top truss -- per long panel

Reacﬁion B = 3120 # 260 = 3380 # / 1in. ft.

Fanel load = 3,380 x 11.5 = 38,870 /#

LLoad on top truss -- rer short pansl

Fanel load :. 3,380 x 9 = 50,420 #

l.oad on.lower truss -- pef long panel

Reaotién A =3,120 = 520 = 3,640 # / 1in. ft.

Panel load = 3,640 x 11.5 = 41,860 #

l.oed on lower truss -- per short janel

Panel load = 3,640 x G = 32,760 #

To simplify the work of figuring the panel loads, a2 ratio was set

upe From this ratio we find that the reaction _ reduces by 780 # / lin.

ft. each time and the reaction A reduces by the ssme arount, 780 # / 1in.
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ft. Also the lonz panel loads reduce by 8,570 # each time and the short
panel loads reduce by 7,020 # each time. 7ith tl:e uce of trese ratios
the rest of the truss panel losds can ba worked out. That i3, =11 but
section 7, which is a special cnse as it 18 six feet deep.

Secotion 4

Reaction B = 3,380 = 730 = 3600 # / 1in. ft.

Reaction A = 3,640 - 780 = 2,860 / / lin. ft.

Load on top truss --~ par long panel
Fanel load = 36,870 - 8,970 = 29,500 #
lL.oad on top truees «- per short panel
Panel load gz 30,420 - 7,020 ¢ 23,400 #
l.ond on lower truss -- per long panel
Tsnel lond w 41,860 - 4,570 = 32,840 #
l1oad on lower truss =-- per short panel

Fanel lo;d

521760 - 7:020 - 25:740 #
Section 5
Reaction A = 2,860 - 780 = 2,050 # / 1in. ft.

Reaction B = 2,600 - 730 = 1,220 # / 1in. ft.

l.oad on fbp truss -- per long panel
Panel 1oaa = 25,500 - 8,970 = 20,430 =
l.oed on top truse == per short panel
Panel load = 23,400 - 7,020 = 16,380 #
Lond on lower truss -- per long panel
Penel load = 32,8,0 - 8,570 = 25,520 #
l,oad on lower truss -- per short panel

Fanel load = 23,740 - 7,020 = 13,720 #
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Scoction 6

Resotion A = 2,080 - 730 = 1,300 f / 1in. ft.

Reaction B 2 1,520 - 780 = 1,040 # / lin. ft.
load on top truse -~ per long panel
Fenel lord = 20,930 = 8,570 = 11,560 #
lLcad on top truss -- per short panel
Fenel losd = 16,330 = 7,020 = 9,360 #
load on lower truss -- per lony panel
Panel load = 25,920 - 8,970 = 14,950 #
l1oad on lower truss - per short panel
Fanle load = 18,720 - 7,020 - 11,700 +#
Section 7
S "‘t!“'—’ This section must be worked seyerate

from the rest of the others becsuse it

is 8i~ fret in depth, end is only hold-

A in- back five feet of water.

Sum. ¥g = O

6 A= 212 x5 x(2x5 £1)
2 3
863 1/3 # / lin. ft.

A
“ume ¥p = O

6 8=512x5x1 x5
2 >

B =216 2/3 # / 1in. ft.

Lond on top truss -- per lang jsnel

Fenel loed = 216 2/2 x 11 1/2 = lhggso = 2,401 2/3 4

l.ond on tob truss -= per short ranel



«20=
_ Fanel load = 216 2/3 x 9 = 1,950 #
Load on lo'e; truss -- per long panel
Fanel losd = 553 1/3 x 11 1/2 = 38,870 = 6,478 1/3 #
l.oad on lower truss =- pef short pgnel
Fanel load = 565 1/3 x 9 = 5,070 #
Noﬁ fh;t tﬁe panel loads have been obtained, the exact dimensions
of the disygonrls of the truss muat be worked out so that the stresses
or ioaéa in the truss members can be computede These loads will be com-
ruted algebrically and alsovgraphically. The pgraphic solution is used
only as a check upon the algebric work. |
: The‘graphio solutions are d;ewn to a falrly small scale. This was
done brcause the stresses in the‘members aré 80 iarre that in the larger
stressed ones the difference of 500 pounds will not mean much in coxputing
the area of a{;el ﬁe;dég. Therefore, I believe that the sﬁnll ecaie lé
justified.

Below are shown the comjutations for the lengths of the membere.

- G Powels @ /r°€6°=69° R

&7io”

T*1ls die;rem shows the end :‘iaonrls that

T
must be figured. This 1s rost ensily done

= N by brenxing it cown into ~imple trien;les.
. ihe sice "a" can be shown to ecunl 4.5
feet by simple geomectry, so it will not be




ra
et e ey A




proven here.

b2« 9% £12°

b’: -\/ 81 ¢ 144“" =15 ft.

02 = 4.52 £ 62

3
c = -\/ 20,25 £ 36 = 7.5 ft.
The diazonal "d" really is the seme as the
@
o disgonal "c¢", but turned around in s slight-
l ‘ ly different position. Therefore:

d - 7.5 ft.
The computations for the mein disgonsl is the same for all of them

80 only one is shown lere.

212 £11.5°

e = \/144 £132.25 = 16.62074 ft.

- ! This 18 8 very swkward number to use,

i 7€ 'l

80 the 1~st three fipgures will be dropped
off. ,Thia‘onn be done as it will only cause an error of less than one
tenth of er per cent.

The 8l ;ebric solution of one truss is show brnlow. ihis same
method was run through for each truss, but as it is evmctly the same,

evecept for the anawers ond figures, only the answrrs are -iven.
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Section 1 -- Bottom truss

y: - ¢ p
—ar N rle. /. | 24PN
Q P S | 6 9 | /0 /9| /£ 14 c
£ Y J VAR B ’ 9 ' e d
L8400 SII00  $9800- $9408 S9800 TRABo0 SRBoo OXIco 24400
Reactions
Suz. e ML = o -

87 R - (23,400 x 0 # 53,500 ¥ 9 £ 55,80C x 20.5 # 55,500 » 30
# 55,000 x 435 £ 59,800 ¥ 55 £ 54,800 ~ 6.5 £ 53,500 x 78 £
23,400 « 87) = O
R = 226,200 #

Sume M3 = O

87 L - (25,400 v 0 £53,500 &« 9 # 05,800 v 20,5 # 59,800 « 30
455,800 x 43.5 £ 59,800 x 55 £ 59,000 ¥ 66.5 £ 55,500 x 78 £
23,400 x 87) = 0

L = 226,200 #

Joint a-b-1
226200"
4200 Sum.F‘y,-O
| 6 (1-b) =0 =0
a =~
£ (1-b) = 0 #
Sune Fy = O

(1-8) - 225,200 = O

(1-a) = 226,200 # 'oup.
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226,200

Joint e-1-2-k

1 HAn
/]

k
£3 400

¥ 4

Joint b-3-2-1

(1-2), - 226,200 # 23,400 = O

(1-2), = 202,300 (1-2) = 202,800 1

1
(1-2) = 253,500 # Ten.
Uil e F“ =0

(1-2)y = (2-k) = O

(2-k) = 255,500 G = 152,100 # Coap.

~—

5

Sume. Fh:O
(1-b) = (1=2)y, # (3-b)y, = (2-3)4,

0 - 152,100 £ (3-b)_G = (2-3) 9 .
15 15

(3-b) = Ez-j)_g y 152,100],1_5,
© 15

O

Sur e F‘v = (0]

- (1-2)y £ (3-b)y # (2-3)y, = O
- 202,800 # (3-b) 12 # (2-3) 12 =0

15 1
- 202,800 £ [(2-5)_2 # 152,1ooj 15 12 £ (2-3)12 =0
15

15 I
(2-3012 #(2-3)12 = o0©
15 15
(2-3) =207
(3-b) = 0 £152,100 x 15
9

(3-b) = 223,500 # Ten.

"
o

"
o

15
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Joint b-4-3

Joint 2-3-4-5-j-k

Joint 5-6-1-§

S9800"

«24-

Sume P‘ 3 0
= (2-b)y £ (3-4) =0
(34) =(3=b)y = 255,500 1

15

2-2,800 # Comp.
Sume FH - 0
- (3b)y, # (4b) = O

(4-b) = (3-b ), = 253,500 9 = 152,100 # Ten.
15

Sums Fy = O
(4-5)y - (3-4) # 53,500 =z 0

(4<5)y .= 2-2,800 - 53,300 = 145,500
(4-5) = 149,500 16.62 - 207,068 # Ten.
Sume Py, g O +

(2-k) # (4-5) - (5-3) = 0

(3-3) = 152,100 # 207,058 11.5_

16.62
(3-3) = 295,371 ¥ Corp.

Sume Ffy = O

(1=3). - (5-6) = 0
(5-6) = 59,800 # Gomp.
Sume Py = 0

(3-3) = (6-1) = 0
(6-1) = 295,371 / Compe



|
- & “
bl L P
? , B
4 / [ ") 1
- - “ .l‘llla",\*\o.‘
s, ) 2 I
“.ﬂ\ s f P
LR g !
0 |



Joint 4-5-6-7-b

Joint 7-8-b
b

- 7 - a :

Joint 6=7=05-G-h=1

Sum. Py 3 0

(6=7)y # (5<6) = (4=5)y = O

(6-7)y = 149,500 - 59,800 = 89,700

(6=7) = 89,700 16,62 = 124,235 # Comp.
fums Fp, = O H

(7-b) - (6-7),, - (4-5)y, = O

(7=b) = 152,100 £ 143,271 # 124,235 %%f%i
(7-b) = 581,333 # Ten.

Sume F' = 0
(7-8) = 0
“ume r,, =0

(8-b) - (7-b) = 0

(B-i)) = 381,333 # Ten.

Sum. Py = O

(8~9)y = (6-T)v # 59,800 = O

(8=9)y = 89,700 = 59,800 = 29,500
(8=9) = 29,900 16.62 = 41,412 # Ten.
Sume Py, = O .

(6=1) # (6=7)y, # (8=9)y, - (9-h) = 0

(9=h) = 295,371 # &5,562 £ 41,412 11.%
16.62

(9-h) = 409,588 # “omp.
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Joint $-10-g-h

9 |7

A‘Jy
yg00™

Joint 8-9-10-11-b

-26-

Suae. Py = O

(9-h) = (10-3) = O
(10-g) = 409,588 # Comp.
Sum. F, = O

(g-h) - (9-10) - 0

($-10) = 59,800 # Coump.

Sune Fy = O

(9-10) - (8-9)y - (10-11)y, = O
(10-11)y = (6-10) - (-9),
(10-11)y = 59,800 = 29,500 = 25,020

(10-11) = 29,000 16.62 = 41,412 ¢ Ten.
12

Cum. Fh = 0

(11-b) # ( 10-11), =~ (8-5)y, # (8-b) = O

(11-b) = - 41,412 11.5 #£ 41,412 11.5 # 381,333
: 16.62 16.62

(11-b) = 321,333 i Ten.
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iype Section 1 Section 2 Section 3

of Top Truss Bottom Truss Top Truss Bottom Truss Top Truss—

Stress Stress Stress Stress Stress Stress
(1-b) 0 0] 0] o} 0
(1-2) Compe. 214,850 162,270 180,680 158,340 147,030
(1=2) Ten. 240,825 215,475 202,300 177,450 164,775
(2-k) Comp. 144,465 129,283 121,60 106,045 85,865
(2-3) 0 0 0 0 0
(3-b) Tene. 240,625 215,475 202,00 177,450 164,775
(5-4) Comp. 192,660 172,380 162,240 141,960 121,820
(4-b) Ten. 144,465 129,285 121,680 106,045 89,365
(4-5) Ten. 196,621 175,999 165,646 144,857 154,587

(5-3) Comp. 280,602 251,065 236,297 206,3¢5 191,951

(5-6) Coupe 56,810 50,850 47,840 41,860 32,870
(6-1) Comp.  2:0,602 21,085 235,257 206,386 151,591
(6-7) Coxp. 118,023 105,5%% 65,528 86,964 80,752

(7-b) Ten. 362,266 324,762 306,067 266,888 247,867
(7-8) : 0 0 0 0 0
(8-t) Ten. 362,266 324,762 505,067 265,888 247,867
(8=9) Ten. 35,341 55,200 335126 38,G. . 26,917
(9=h)  Comp. 389,487 349,072 327,560 236,616 266,492
(9-10) Comp. 56,810 50,830 47,540 41,860 38,870
(10-y)  Comp. 336,47 345,072 327,590 225,619 266,452
(10-11) Ten. 39,541 35,200 35,125 28,583 26,917

(11-b)  Ten. 362,266 324,762 305,067 266,888 247,867
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Type Section 4 “ection 5

of Bottom Truss Top Truss Bottom Truss Top Truss
Merber Stress Stress Stress Stress Stress
(1-b) 0 0 0 0
(1-s) Comgp. 124,410 113,100 60,430 79,170
(1-2) Ten. 111,540 126,750 101,400 58,725
(2-k) Comp. 85,606 76,050 60,640 55,235
(2-3) 0 0 0 0
(3-b) Ten. 139,425 126,750 101,400 08,725
(3=4) Comps 111,540 101,400 81,120 70,930
(4=b)  Ten. 83,605 76,050 60,540 55,255
(4-5) Ten. 115,382 103,529 82,825 72,470
(5-3) Comps. 162,405 147,685 115,143 10%,380
(5=6)  Comp. 32,890 25,500 23,520 20,530
(6-1) omp. 162,405 147,635 118,148 103,380
(6=7) Comp. 68,3527 62,117 45,794 43,482
(7-b) Ten. 209,703 150,600 152,335 155,457
(7-8) 0 0 0 0
(8-b) Ten. 209,703 190,600 152,533 133,457
(8-9) Ten. 22,776 20,706 16,565 14,482
(9-h)  Comp. 225,454 204,927 163,555 143,475
(9-10) Comp. 32,00 25,900 23,620 20,950
(10-g) Comg. 223,464 204,527 165,955 143,479
(10-11)-Ten. 22,776 20,706 16,565 14,482

(11-b) Ten. 209,703 150,600 152,533 135,457






Vecber
(1-b)
(1-a)
(1-2)
(2-k)
(2-3)
(5-v)
(5-4)
(4-b)
(4-5)
(5-3)
(3-6)
(6-1)
(6-7)
(7-b)
(7-8)
(8-b)
(=9,
(9=h)
(9-10)
(10-g)
(1c-11)

(11-v)

Type
of

Stress

Tene.
Compe
Ten.
Ten.
Gomr .
Comp.
Corip .«
Cowmyi e

Tene

Ten.
Ten.
Comy:.
Comy e
Couir »
Ten.

Ten.

-20 -

Section 6

Section 7

Botto.:: iruss Top iruss Bottom Truss Top Truss

“tross
0
26,550
65,75
38,02
0
65,575
50,700
58,025
51,764
75,845
14,950
75,843
31,079
95,534
0
95,254
10,55
102,501
14,50
102,201
10,3553

95,554

Stress
0]
45,240
50,700
30,420
0
50,700
40,560
30,420
41,412
54,074
11,560
59,074
24,847
76,266
0
76,225
8,2d2
61,957
11,946C
61,597
8,232

76,265

Stress
0
24,504
27,461
16,477
0

27,461

22,430
31,%7
6,478
21,997
15,4583
41,509
0
41,305
4,485
Li 415
6,478
b4, 45
L4, 456

41,59

Stress
0
G,426
10,464
6,358
0
10,464
8,541
6,358
8,627
12,508
2,452
12,508
2,177
12,8¢0
)
15,840
1,726
17,084
2,452
17,084
1,725

15,890
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In scction Noo 7 the penel loeds on the lon, er prneln crme out to
fractions of a - ound. hese fractions were droyed off if they were less
than & helf of 8 pound nnd added Af over & half. 7TYi3 was done a2 the
smrll frections would not effect the strosses enou h to mske them worth
while to earry in the com:utations.

O tre followin: fourteen psyges is shown the rrarhicml solution of
the trusses, as was ex;lnined previously. Alon:; with the stress die; rams

is shown one dia:ram of the truss. This dingras wns used to mrke all of

the stress diasramsse.
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By having the stresses of the different members of exch truss com-

piled, =8 on prges 27 to 29, there is one thing thnt is very obvious.

The amount of -teel thst would have to be used to construct a zovsble

dam of this tyj}e would be very large. This conclusion is drewn by check-
in the com; recaion members. These have the lnrrpest stresses of sny of
the memb~re. As they esre compression renbers, the unit streaces in the
me:zbers may be reduced to as l1ittle as 16,000 # / sa. in. This would
make the size of these members very lerge, and the weight a large amount.
With this large wei ht, 1 belleve the project would be econonicelly

im- roticrble; ns 1ight wei -ht 1q:}equisite of this tyre of dam.

Therefore, snother tyre of dam should be tried. The only other tyre
of drm that I can think of is one where the members would be mostly ten-
sion me:bers. This would be something like e folding drum dem. That is,
511l of the dam would be [laced under water until put in use. #hen it is
put in use, the folds would pull up from the bottom of the ¢ancl. The
folds, of course, would have to b2 enchored to the bottom of the crnal
by tles or sone sirulaer arrangement. However, the otjection t'at I have
to this typre is that it could not be easily inspectede In fect the only
way thet it co:ld be ehecked would be to raise it into the position that
it would be in when in use.

In conclusion, about all thet I can say 1s that more reserch must
be done on different types of daus for this csnnl until sore one is found
that is more economically suited to the conditions thatw tre ones thet I
have tried. +7his may not be possible, but it should be tried. Further
investigetion and experimentation has not been done here as time does not

pemit itQ
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