Appendix B B-15.
lllustrative Plates
B-16.
B-1. lllustrative Plates
_ _ , _ B-17.
a. General information and typical details.
Plate B-18.
No. Title
B-1. General Elevation and Sections, Horizontally g_19.
Framed Miter Gates
B-2.  General Plan and Elevation, Vertically Framed g.oq.
Miter Gates
_ _ B2
B-3. Typical Girder Data, Horizontally Framed Miter
Gates
. B-22.
B-4.  Pintle and Recess Geometry, Horizontally Framed
Miter Gates
. ) B-23.
B-5 Quoin Post, Horizontally Framed Miter Gates
B-6 Gudgeon Pin Hood, Horizontally Framed Miter g_og
Gates
B-7.  Gudgeon Pin Hood Design Data, Horizontally and g_o5.
Vertically Framed Miter Gates
B-8.  Anchorage Links Design Data, Horizontally and g.og.
Vertically Framed Miter Gates
B-9.  Anchorage Links Gudgeon Pin Barrel, Horizon- g_o7.
tally and Vertically Framed Miter Gates
B-10. Design Data on Gudgeon Pin Barrel, Horizontally g_og.
and Vertically Framed Miter Gates
B-11. Anchorage Links Design Data, Horizontally and g.og.
Vertically Framed Miter Gates
B-12. Embedded Anchorage, Horizontally and Vertically g_30.
Framed Miter Gates
B-13. Lower Gate Pintle Assembly, Horizontally pg.31.
Framed Miter Gates
) ) B-32.
B-14. Upper Gate Pintle Assembly, Horizontally Framed

Miter Gates
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Top Anchorage Assembly, Horizontally Framed
Miter Gates

Fixed Pintle Assembly,
Miter Gates

Horizontally Framed
Diagonals, Horizontally and Vertically Framed
Miter Gates

Quoin and Miter Blocks, Horizontally Framed
Miter Gates

Walkway and Miter Guide, Horizontally and
Vertically Framed Miter Gates

Miter Guide, Horizontally Framed Miter Gates

Sill Angle and Seals, Horizontally Framed Miter
Gates

Sill Angle and Seal, Horizontally Framed Miter
Gates

Quoin and Miter Water Seals,
Framed Miter Gates

Horizontally
Gate Latches, Horizontally and Vertically
Framed Miter Gates

Upper and Lower Latching Devices, Horizontally
Framed Miter Gates

Automatic Latching Device, Horizontally Framed
Miter Gates

Geometry and Forces on Arch, Horizontally
Framed Miter Gates

Typical Arch Girder, Horizontally Framed Miter
Gates

Horizontal Arch
Framed Miter Gates

Diaphragm, Horizontally

Quoin Block and Seals, Vertically Framed Miter
Gates
Miter Seals, Vertically Framed Miter Gates

Pintle and Sill Details, Vertically Framed Miter
Gates

B-1
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B-33. Operating Strut Connections, Horizontally and B-54.
Vertically Framed Miter Gates
B-55.
B-34. General Plan and Sections, Sector Gates
B-56.
B-35. General Plan and Elevation, Sector Gates
B-36. Seals and Timber Bumpers, Typical Details, B-57.
Sector Gates
B-37. Hinge and Pintle Assemblies, Sector Gates B-58.
B-38. Alternate Hinge and Pintle Assemblies, Sector
Gates B-59.
B-39. Emergency Gate Operating Procedure
B-60.
B-40. General Plan and Elevation, Double Leaf, Verti-
cal-Lift Gates B-61.
B-41. General Elevation and Typical Details, Single
Leaf, Vertical-Lift Gates B-62.
B-42. General Plan and Elevation, Multileaf Gates,
Vertical-Lift Gates B-63.
B-43. Typical Design Data, Vertical-Lift Gates
B-44. Design Data for End Girders and Support Brack- B-64.
ets, Vertical-Lift Gates
B-65.
B-45. Typical End Frame and Cross Section, Submerg-
ible-Type Tainter Gates B-66.
B-46. Typical End Frame, Submergible-Type Tainter
Gates B-67.
B-47. Panama-Type Machine Assembly, Miter Gates
B-68.
B-48. Modified Ohio Type Machine Assembly, Miter
Gates B-69.
B-49. Ohio Type Machine Assembly, Miter Gates B-70.
B-50. Direct Connected Machine Assembly, Miter Gates B-71.
B-51. Gate Strut, Spring Type, Miter Gates
B-72.
B-52. Strut Assembly, Belleville (Disk) Spring-Type
Gate Strut, Miter Gates
B-73.
B-53. Spring Assembly, Belleville (Disk) Spring-Type

B-2

Gate Strut, Miter Gates

Gear-Type Drive Machine, Sector Gate
Cable-Type Drive Machine, Sector Gate

Elevation-Hoist Mechanism, Multileaf Vertical-
Lift Gate

General Arrangement, Elevation-Hoist Mecha-
nism, Multileaf Vertical-Lift Gates

Hoisting Mechanism, Sections, Vertical-Lift
Gates
Hoisting Mechanism, Elevation, Vertical-Lift

Gates
Hoisting Mechanism, Tainter-Type Gates

Hydraulic System Schematic, Manually Oper-
ated, Constant Displacement Pumps

Hydraulic System Schematic, Solenoid Operated,
Variable Displacement Pumps

Hydraulic System Schematic, Solenoid Pilot
Operated for Inundated Locks, Variable Dis-
placement Pumps

Electrical System, Single Line Diagram
Electrical System, Control Schematics

Electrical System, Valve/Gate Control Sche-

matic, (Sheets 1-5)

Electrical System, Gate Limit Switch Location,
(Sheets 1 and 2)

Electrical System, Miter Gate Latch
Electrical System, Control Console Layout

Electrical System, Backup Control Console

Electrical System Control Schematic, Miter
Gates, Single-Speed Motor
Electrical System Control Schematic, Miter

Gates, Two-Speed Motor

Electrical System Control Schematic, Vertical-
Lift Gate, Emergency Type



B-74.

B-75.

B-76.

B-77.

B-78.

B-79.

B-80.

B-81.
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Control Diagram, Tainter-Type Lock Gates B-82. Sector Gates, Determination of Total Pintle
Torque (Sheets 1-3)
Lock Cathodic Protection, Upper Miter Gate,
Upstream Elevation B-83 through
B-86. Miter Gates, Gate Torque Curves, for Ohio,
Lock Cathodic Protection, Upper Miter Gate, Modified Ohio, and Panama Canal Linkage

Downstream Elevation
B-87. Miter Gates, Direct Connected Cylinder
Lock Cathodic Protection Details (Sheets 1-10)

Lock Cathodic Protection Details B-88. Vertical Lift Gates, Determination of Loads for
Upstream Leaf (Sheets 1-9)
Mechanical design data and sample computations.
B-89. Vertical Lift Gates, Determination of Loads for
Miter Gates, Ohio River Linkage (Sheets 1-12) Downstream Leaf (Sheets 1-19)

Miter Gates, Panama Canal Linkage (Sheets 1-13)B-90.  Vertical Lift Gates, Design of Wheels
(Sheets 1-8)

Sector Gates, Effects of Reverse Head on Closing

Pintle Torque

B-3
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: P = .5W
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2°SKIN W & FLANGE
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PLATE B-4




EM 1110-22-2703
30 Jun 94

GIRDER FLANGE TATA

. e 2V &
T |G
é| 1 2
[ Nk
A 1 Z
: L) B
|

-L o (
z G (MIN) ‘/2,_\27

ALL GIRDERS EXCEPT BOTTOM
TURUST DIAPHRAGM DOTH UPSTREAM AND

*\ STIFFENER PLATE DOWNSTREAM FLANGES TO =WL)
< L rSKINPLWATE
R-£x6 (MIN) = l-__J;_\‘* I 0
N _ Rk ~3F e | |
~THRUST [T oo F = - “of 1| T ,
DIAPHRAGM - 1
-V v
, : : \ BOTTOM GIRDER SECTION THROUGH
r/ ‘ UPSTREAM FLANGE BOTTOM GIRDER
|y WORK \\NE
X * NOTE A"
% B Leg (MIN) THE ECCENTRICATY OF CEWTER LWE OF
CONTACT 2 PINTLE RELATIVE TO THE THRUST L\NE AS
POINT L x5 (MIN BT SHOWN 1S FOR AN EX\STING GATE . AN
k 2 ) ECCLCENTRICATY OF 7" \S ReECOMMENDED
' THICKNESS MINIMUM ON END PLATE FOR NEW CONSTRUCTION. ALSO SEE

CHAPTITR 2. PAR. 2-\"n.

WIDTH OF END PLATE \©STHE WIDTH OF WE® PLUS THE FLANGEDS, PLUDS
“

4 EXTENSION ON EACH SIDE (FOR WELDING)

\i5

oy Iy
0 12t (6'Mm)

BOTTOM GIRDER
DOWNSTREAM FLANGE
(OPT\ONAL TO PROVIDE
AROYTIONAN. CLEARANCE

MITER GATES
HORIZONTALLY FRAMED
QUOIN POST AND TYPICAL
DATA FOR GIRDER FLANGES

PLATE B-5




EM 1110-22-2703

30 Jun 94
P
=77 %k SEE NOTEA” ON PLATE WNO.5 w +.006
BORE DA, 12,000 o000
(i2.0" DIA. PIN MIN.)
R~ (MINGDY
p) .
= - —— N S e e = -:1--
N ] 1] "
RADIUS TANGENT ot 4 __af
To UPSTREAM Tt | "y ~ ] :
ANGE Wl Sk - . f
FLANG 21 = 1 OF ANCHORAGE 5
10 s ;
.- o ; ‘ .
- ! B8z s vz memm o7 ‘

NOTCH STIFFENER ppmy

SECTION A-~A

To CLEAR HOOD PLATE 3
— S - 2
PLAN '«“.«Jl ]l-4.“ qu 4
———— 9 - _—rt
EON PIN CO - .
7 . GUDGEON PN NNECTION it __éew L \ ]
’V ‘E' Z_ ’“\\\%M mvk _}? ¢ - ' ﬁ
-— 5 E 5 | =gl OF ANCHORAGH / ‘
4 \ | DIADRAIN HOLE R-Z 7 k-3 ri® | ]
\ NToP &IRDER 4 ‘ 1 Y ; ‘
\ ’ >
2 # |
\ - p . 1 1PN R- 17 -
\- RORE DIA. 12.000+:39%, A l ‘ 3
N\ a\ i s ;
I\ N
\ . N ™~
‘\ FLANGE R 1 3 WEB e SECTION A-A
T2 DA DRAIN Hote  R-Gxp T TTTHRUST e ALTERNATE.
1\ \ IN TOP G\RDER
N\ SECT\ON B-B
Y
AR =‘ﬂ MITER GATES
3 HORIZONTALLY FRAMED
i e ) DIMENSIONS SHOWN ARE SUGGESTED RN PIN HOOD
- = DIMENGIONS ONLY AND MAY BE VARIED
SECTION SHOWING PIN PLATE SALIGHTLY WHERE NECESSARY, SRR




EM 1110-22-2703
30 Jun 94

ANY

]—
L
SECTION

|
A o LU

!

—t

° D = VARIABLE

FROM: ADVANCED MECHANICS OF MATERIALS BY SEELY AND SWITH (1952) |
A= AREA OF SECTION

2np EDITION, PAGE 83
d= MEAN DIAMETER OF RING W= UNIT LOAD
W= TOTAL VERTICAL LOAD Y2P= wr
Y * DISTANCE FROM CENTRSIDAL AX'S ,(Y) 12 NEGATIVE

TOWARD THE IWNNER FACE AND FPOSITIWE TOWARD THE
OUTER FACE

R= d/e
MOMENT i
. L . ~_Wd
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Yo P cos &b W | Yy
5= 18 + | +
a d R ( Z  R+y )

FACTOR OF Z = (*)l+”%'-\__‘°‘3e.( Etccl: )]
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MITER GATES
HORIZONTALLY AND
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\<-RADIAL RIBS AT 20 ANCHORAGE LINKS
MAXIMUM REACTION ON STIFFENERS
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SECTION A-A oF BARREL)— "
W= EQUIVALENT FORCE AT THE & OF THE BARREL CENTROID| 210
THICKNESS | W= */a" ] MITER GATES
i HORIZONTAL PLATE AND BARREL SECTION HORIZONTALLY AND
VERTICALLY FRAMED
4 ANCHORAGE LINKS
(2 3 5 66 7 8 9 b GUDGEON PIN BARREL
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7 = RADIUS To NEUTRAL AX\S
{ {
roe A . (Ix1z) +(5x(3)
° dA 8.38 15.38
r r
.88 8.38
- 33.0 : 8.53
8.38 /5,38
(/5x toGe £25 +(/.5 LOG e 235

Y = DISTANCE FROM NEUTRAL AXIS To THE POINT OF STRESS

Mz_::»R_f(r__r de o= MY
y )T R [(r-r)dr

WIDTH OF WIDTHx¥p WIDTH OF ~ WADTH x 7o
S ( BARREL ( My / HORIZONTALR.  /

'5'38

\ 838 | 83 { 538 /
R[\S[ rdr - \a‘l.qsfdr + \.Sfrdr - lE.BO//'dr-

©. 88 .88 .28 638 (POINT A, INSIDE F—ACE’.>+(LOC.AL BENDING N EARREL)
(11.e8) (- 1a1.43) (124.714) 8 .60)
fr dr = F?/Z
82 [(8.28) _ (c.88) M
(5f,_dr - lSL '28 - 2 = |171.68 Q= 2 X (FOR THE EXAMPLE
688 8.28 _ RX l4—.8q 5HOWN>
‘Z-HS_/ dr =121.95 L(B'%B_G'aa)] *1LAas (R 1S THE RADIUS TO THE.
6’,?336 2 2 POINT UNDER CONS\DERATION)
1S [rdr <5 | 05:.28) _ (8'?’8)] =124 .74
5748 c 2 (Y 1S THE DISTANCE FROM MITER GATES
) HORIZONTALLY AND
THE NEUTRAL AXIS
\5.28 AXIS) VERTICALLY FRAMED
12.86 [ dr = 12.80 {(\s.*sa —8.’58)] - 89.¢0 DESIGN DATA

8238

ANCHORAGE L INKS

ALTERNATE METHOD OF PIN BARREL ANALYSIS

ASSUME THE COMPOSITE SECTION OF THE BARREL AND
HORIZONTAL PLATE ACTS AS A CURVED BEAM WITH A UNIEORM

LOADING ACROSS THE DIAMETER. (WHERE R \9 To
THE CENTRO\D, AND D=2R)

AEEEEEREEE;

SEE ”ADVA!:l'CE.D MECHANICS OF
MATERIALS, SEELY € SMITH,
(1952) ZAD. ED.
MA AND MB ARE MAXIMUM
MOMENTS MA=-Mws

Ma = WR® _ _Wd

RERRNEEY * '

MAX, STRESS = (DIRECT TENSION)+(CURVED BEAU STRESS)

ANCHORAGE LINKS
GUDGEON PIN BARREL

PLATE B-10
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DIMENSIONS SHOWN ARE TYPICAL AND ARE USED FOR EXPLANATION,
DIMENSIONS MAY VARY WHERE NECESSARY.
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DIAGONALS

DIMENSIONS AND SIZED SHOWNN ARE TYPICALAND USEDR ONLY
FOR EXPLANATION, BOTH MAY VARY WHERE NELESSARY.
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) . PINTLE AND 4 PINTLE AKL DIMENSIONS AND SIZED SHONN ARE TYPRICAL AND USED ONLY
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. HORIZONTALLY FRAMED
SR QUOIN AND MITER
PLAN 2 ANCHOR BoLT BLOCKS
SECTIONS THRU WALL QUOIN SPLAND . PLATE B-18 ]




EM 1110-22-2703

30 Jun 94
WALKWAY AND MITER GUIDE
e
/ ( HINGE (WALK WAY)
C — Y ; oo D wh . =
e Ik [T i 7
. 4 ‘ C OG- : ‘E;ir;‘;x'CTuRAL | ~eurPoRT | : o VERERARS : o b i :
TENEE g e : | e el R slE LT
TYpedl - i St tllquogEon Py ) Vo 15 1- € o< HZ{| !
T : = \ v Jih . : Q| <5 ’
o : ' 1 oy | Y19 oYVl
pav ey sy 3 oy 1
R § . =~
13 HING E ( WALKWAY) |
GUDGEON PN
PLAN OF WALKWAY
5 PIPE wanoRAL, ROLLER BRACKET, .. 12 . GuiDE BRACKET
f 3 STEEL 5\4\\/\34{:‘ Frle~Y2" EPOXY FILLER
| g FLANGE. t RN e T DIMENS\ONS AND S\ZES ARE
i L‘T‘_ﬂ-‘_u‘o&!:.’-'_;"t;'_ﬂl':ﬂ'g.';-:}:-": “—‘**“]* / T“RUGT m TYD\CP\L A“D U'E)ED ONLY FOR
U / \ 1 - EXPLANATION, BOTW MAY VARY
STRUCTURAL | D ook M 5.5'R, 7 2 NHERE NECESSARY,
TEE | 0 -~ I} =,
STIFFENEWR <+ H
BAR, - T Ty T T T
n . T— \-ll :;
SKIND w4 TOP GIRDER T
" RIGHT LEAF LEFT LEAF
SECTION A-A MITER GATES
MITER GUIDE ASSEMBLY HORIZONTALLY AND
VERTICALLY FRAMED
WALKWAY AND MITER
GUIDE
PLATE B-19




EM 1110-22-2703

30 Jun 94
. .

) 3\‘_ O" j\..:l LQLV\ 5|'_ Q.L’_
. e 32
21
ul .
Y |
8 ROLLER BRACLKET

WS, FLG. W’
UV RALGED WER
(TYR)
CRAGHT LEAF LEFT WEAF
PLAN OF MITERING DEVICE
_— ol Wl < \E Jhﬁ : y iy Ao S i A i
r;u;/, ' % ; hFa. ~
2
—1 e END DIAPHRAGW WEB ——1} MITER GATES
I ( At - 1 A HORIZONTALLY FRAMED
MITER GUIDE
SECTION A-A
PLATE B-20 }




EM 1110-22-2703

30 Jun 94
g: DL ANGLE AND SEAMS
A
“‘PQRKCMP“ ﬁtmxxx\\\\‘\ vesveessss N Dt MEN%\ON% AND S\LESD ARE- L\%E—D ONLY
RUBBER SEAL, 4_‘. g\
u \ FOR EXPLANATION, BOTH MAY VARY WHERE
PREQEYT A
# th—— & NEC ESBARY, I
X R ;M RO ;:: FLOW THE ROUND SEAL \S NORMALLY MORE
RN 7 RIS S Y TOELTTTTTT ADVANTAGEOUS WHERE SUBSTANTIAL
— Y FLOW o R . TEMPERATURE. CHANGES MAYOCCUR CAISING
: o ' - A : AR 4 ROUND RUBBER THE LENGTH OF GATE LEAVES Yo YARY.
||' & SEAL |
e o o PRESSURE WOLE,
Lo SN ERTON T SECOND PoUR T TN T SECOND POUR
ANCHOR, '&OL:TE‘J EO COMNCRETE CA R ' SR
| Bl CONCRETE
SPACED ON APFROX, : | AN
to" ALT CTRS ' ANCHOR BOLUTS o«
SPACE D ON AP P ROX.
\ "
SECTION THRU &iLL \"OTALT. CTRS, W% |
. A LOCK
SECTION THRU S\LL BSILL AN :
{SILL ANGLE <
. _ //-‘" ¥ 4 p
RADIU
S / \
—
4 PINTLE To
RADIUD PoiNT
PINTLE BASE
, ‘ PLAN OF S\LL ANGLE
PINTLE _ ate
¢ PINTLE Yo
RADIUS POINT
& PINTLE _
_ rQ:OUTH ca . MITER GATES
OINT FiLu ‘ — . _ : HORIZONTALLY FRAMED
#*¥ SEE NOTE AOM PLAXE -5.
I" - E B-5 SILL ANGLE AND SEALS
PLATE B-21




EM 1110-22-2703

30 Jun 94
ne FLOW)
SN _RPLATE -
H -~ BEAM A A
-\ L
2 SR PIANNE Xy - SCTR
If . -
w B 5? /;7
& sotyon s~ [ = L— J~ SEAL..
|" - I ‘. J
I’ * * .
N + -
. v SO .. 1] ANCHORS ~f~— . g
% . S
4 Kopan s g n1e0t LR, L
SECOND POUR 7« %
: R, CONCRETE Y
SWA LAY T
]
1 3 | ..é".-
J Tl
| S—
N srcown Poun
COMORUIL ]
RS | SRS SECTION THRU SILL
R i ey 20 SPACAD R nOCW
¥ | S i e\ Ty iy S
,’ " [ SBILL. ARSLE
: ﬂr‘-m'ﬁl"rsl““:m"lg'g
” - g
g e i
\ \ ‘)‘-('d“ - /
'b""c-}:'g’ -
(<} ‘;Z‘:V
L PINTLE
. NOTE:.
- 1. DIMENSIONS AND DETAILS SHOV{NAHE
TYPICAL ANDVARY AS REQUIRED BY
GATE SIZE. &
Sl PLATE
., MITER GATES
HORIZONTALLY FRAMED

% SEE NOTE'A’ ow PLATR B-5

SILL ANGLE AND SEAL

PLATE B-22




EM 1110-22-2703

30 Jun 94
QUOIN AND MITER WATER SEALS
RIGHT LEAE
Ve
MITER SEAL
BRACKET
CONTACT
POINT — N\ T TFFT BULKREAD PLATE
inainaiinal  wiadbaiia 'T]"' )
1 1]
[ il -
BRACKET To BE ADIUSTED F-oiz.%._ COMPRESSION
FLAN IN MITERSEAL BEFORE WELDING TO BULKHEAD PLATE
PLAN
|
v h
7 o SR T TS I} L e
| i
EDGE OF c | \
BULKHEAD R —uf [I BULKHEAD PLATE :: BULKREAD PWNTE
o W y
T: I r:.,t:.‘:.t.*.:..::jl B
b H
IJ :i
'l ::
+QUDGEON PN I !
:i l:;:.-::‘-#ﬂ!a-u-—ll' . = = = =3
. =£ ::
1 / I-T- —-‘- i 1]
|
— ] B I T R e S e B < T - [ [ SRR
e Er TOP G\RDER ¢ ToP GRDER j‘
P T = g MITER GATES
- HORIZONTALLY FRAMED
i | I QUOIN AND MITER
WATER SEALS
ELEVATION OF QUOIN SEAL ELEVAT\ON OF MITER SEAL '
PLATE B23 |




EM 1110-22-2703
30 Jun 94

TIE BACK AND MUTER LATCH

k;.:_b' ‘g‘r;r .- '__.“'..A‘;t\;"*i\‘-'.:«
) \ GATE RECESS LS

FLOW

PLAN OF TIE BACW
PLAN OF MITER LATCH

DIMENSI\ONG SHOWN ARE "TYWICAL
¢ T\E BACK AND USED FOR CLARIFICATION ONLY.

L B E DIMENSIONS MAY CHANGE WHERE
] =T 4 e @ o= == NECESGARY.

W N ==~

I

¢

-
{1}

l"

)
t

L

& Top G\RDER‘) {

|
¢

|
h
A

3
n o
%

m
Tt

Y
"

& ToP G RDE—:R\ - MITER GATES

HORIZONTALLY AND
VERTICALLY FRAMED
GATE LATCHES

SECTION  A-A _SECTI\ON B-B

PLATE B-24




EM 1110-22-2703
30 Jun 94

¥

To ¥k PWTLE

o TOP OF LOGK WALL
LT WAL L e
x, +1
0 ;s @
N 1 e
11 + FACE OF
1 LOCK WAL
i . =
_ H o
] o
It ! LY,
H 1K EI A
8 ] il
b ] ;3 e LATOH ROD
E b 2 BRL. BXT. BTG, P\PE
g LEL i 0
™ . -
T |UPPER LATCH
SSOT SHAW

SDROP PPE

|
|

[k~

=
) 0
L2 |
LY

Al
[Lowes i arew WOt sHows |

SECTION A-A

1 | S STEN COVER

|-—auT
YT RETARER

GAYTE LEAF
LAY

LATCH RECE%S ]
b

UPPER AND LOWER LATCH ASSEMBLY

LOCK

i

G-l

3 [ivey
u:r]I

i

2o ol
1

o

L5 e w

STONMGA

o | — btz iy _tote:
o R 3 Y 1. DMENSIONS AND DETAILS SHOWN ARE
+ =7 : TYPICAL AND VARY &% REQUIRED BY
G $2 o P g GATE SIZE.
13 292
T ; <
S L i | ~ MITER GATES
o i I e N HORIZONTALLY FRAMED
£omoen wew 4P UPPER AND LOWER
& LATCHING DEVICES
GATE_LEAF_ LATCH
PLATE B-25




EM 1110-22-2703
30 Jun 94

£ 1 .
[ } P - o .

C:fllTER G/};FE’) N 4

N

LATCH
MOOK—_|

BRME2EEEN
J LR N S
ALY SR

»
hE S _‘
3. -

-p e
4y

.
B A«
P .

FACE OF LOC\&WA\,\.& RN

ELEVATIOM
LATCHINIG DEVICE

‘—-‘TDP OF LOCOK WALL

DIMEMSIIONS SHOWN ARE
TYPICAL AND USED FOR
CLAR\FICATION OMLY,
DIMEMNSIIONS MAY CHANGE
WHERE MECESSARY.

MITER GATES
HORIZONTALLY FRAMED
AUTOMATIC
LATCHING DEVICE

PLATE B-26




EM 1110-22-2703

30 Jun 94
H
it \
\
—>
%))
£ of /Océ A
BV
|
ARCH RIB DESIGN DATA
RIB DESIGN  PRESSURE PRESSURE MAX ECCENT MOMENT GROSS MAX STRESS
NO. HEAD, kst Wi ft THRUST in. kein. AREA, sq in. ksi I
1 to 15 107.5 6.72 17.34 945 0.35 331 67.06 14.69
16 to 22 82.0 5.13 14.75 804 0.54 434 61.54 15.04
. .78 . . 59.34 14.0L
23 to 27 60.5 3.7 12.76 696 1.45 1082 MITER GATES
28 to 30 42,0 2.53 10.51 573 2,28 1306 55.4d. 13.47 ~ HORIZONTALLY FRAMED
. ' GEOMETRY AND FORCES
31 to 33 29.5 1.84 8.74 476 3.16 1506 53.35 13.40 " ON ARCH
34 to 36 20.0 1.25 5.97 326 2.74 893 35.97 13.20
37. Designed for operating loads: Max 25 ksi PLATE B-27
i
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UST OF PARTS NOT DETAILED

MARK NO.| M0, DESCRIPTION MATERIAL
PARALLEL, SHAFT REDUCER—SHAILAR
AND EQUAL TO "PHILADELPHIA GEAR COMM.
MK30/2-1 3 CORP™ UNIT SIZE 215HP4, FIG.7, AS GRADE
MODINED HEREIN, WITH EXTENDED SHAFT
Y0 MK30/2-7. AS REQUIRED.
PARALLFL SHAFT REDUCER—SIMILAR
AND EQUAL TO “PHIADELPHIA CEAR GOMM.
MK30/2~2 3 CORP." UNIT SIZE 215HP4, FIG.8 AS GRADE
MODIFED HEREIN, WITH EXTENDED SHAFT
TO MK30/2-7, AS REQUIRED.
FLEXIBLE COUPLING—SIMILAR AND coun
MK30/2-3 [ AND EQUAL TO “FALXC TYPE G20, ey
SERIES 2150G.
FLEXIBLE COUPUNG-SIMILAR AND oMM
NK30/2-4 s AND EQUAL TO "FALK TYPE G52, 3
SERIES 1025G.
ELECTRIC MOTOR-75HP, 400-1200 RPM
Ww30/2-5 2 ADJUSTABLE, 500 VOLT' D.C. —SIMILAR Souu
AND EQUAL TO “NORTHWESTERN ELECTRKC”
FRAME NO. SOBAT.
mm KJ'I'ORsoo—wHP. 400—1200 RPM oMM
TABLE, Y D.C. —SIMILAR 3
—30/2-8 4 prrog Vot s e R RIC GRADE
FRAME NO. SOBAT.
#M B Eé 5oo—1ool;.) Err—wwm coMu
® WHEEL—SIMILAR AND EQUAL :
WK30/2-7 ] “Eu HAMMER® TYPE GHSOS, GRADE
SIZE 18,
PALLOW BLOCK—SIMILAR AND EQUAL TO oMy
MK30/2-8 12 “TORRINGTON" SOAFS24160, FIXED TYPE, GRADE
WITH LOCKNUT NOGO AND LOCKPLATE P60
PILLOW BLOCK~SIMILAR AND EQUAL TO couu
uK30/2-9 12 "YORRINGTON® SDAFS24 160, FLOAT ey
WITH LOCKNUT NOBO ANO LOCKPLATE P8O.
TUBING—RECTANGULAR 2 X 3 X 0.17" ASTM AS11,
MK30/2-10 2 X 1T LONG. GR. UT304
uK30/2-11 4 BAR 1/4 X 4 X 400 PS"TF)‘AE A‘ng
wK30/2-12 4 L-5X3% X % X 4—4 %", ASTM ASS
- s Ras
HEX. HD. CAPSCREW— —13UNC-2A X .
wK30/2-13 ““ U Wik NG aD UoeiomAGHER ASTh 104

US. LEAF
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GATE MACHINERY
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LIFT GATES
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HOIST MECHANISM
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SECTION C€-C ELEVATION D-D

pu—v_ ..

ROPE REEVING DIAGRAM

REEVING FOR UPSTREAN LEAF SIMILAR EXCEPT
12 PAAT ROPE USED IN LIEU OF 14-PART

GATE MACHINERY

0L VERTICAL-LIFT GATES
q S B HOISTING MECHANISM
S S I b AR S - SECTIONS

,é" | f SECTION E-E " ‘ .@
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GATE 1M OPEM POSITION

e

CELEVATING SHEAVES DN BR1DGE

EOURLIZER SECTION

CABLE SUPPORT SHEAYES OM SRIDGE _oTe

" EOUALIZER SECTION - GATE sueaves

+ - ELEVATING SHEAVES OW BRI1DGE

IBLER SHEAVES ON BRIDOE

VATION

- ': LCUER ANCHORAGE SHEAVES

2,
J',.; CABLE SUPPORT ROLLERS

‘DIMENSIONS SHOWN ARE FOR CLARIFIGATION.
AND MAY VARY WHERK WECESSARY/

FRONT BRun “

7 ;\ i 2
REAR DRUN y :"l , ! éms e ) ” 4 .
M e T 1T e 25y | [ . A X
, ’-; en il P> Vi > . GATE MACHINERY
A Eh o 2 3 VERTICAL-LIFT GATES

EES AR
, B  GATE LIMIT swiTen HOISTING MECHANISM
ELEVATION

HOIST DRIVE MACHINERY ANO REEVING DIAGRAN
NO SCALE

B
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NOTES,
Desin Loads
(@) Normol “running rope lood eqgch end  of gufe

) Gate

in jewer:d position - 29,000 ibs.

@) Gate 1 raised positicn - Gl OO Ibs.

(b)) Max. hokling rope load ecach aend of gofe - 74,000 /bs
Overo// mechonicol efficiency -55% for extreme conditrns.

fope fravel approximotely 25.5 feef

Yime fo close (roise) gole opprosimolely 2k mindles

Orive motor. 40M.F.,300rp.m.- high s/ip, high forgue

Powear selsyn mofor. dOH.P 900 r p ., wound motor

induetion type.

Parn! exposed ferrous surfoces, system /6

GATE MACHINERY
TAINTER-TYPE GATES
HOISTING MECHANISM
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ERORHOPICEHD

_PIPE_LEGEND,

"PIPE_LEGEND, 600 LOCK |
SYMBQ_‘

DELSCRIFTION
RAIN PRESSURE
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M2AL D END
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200" LOCK
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L
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OPERATION BUILDING

LW LOWER MITE I nan ( L Uw uPRER MiTER
LEAF CYLINDER i YR e e LS E RS YA LEAF Crompen
T
:\-L ) contnos1a 21 3 - CONTROL STA 1a
AR =) Y
FIRA . ,
| ) X AM R < o LOCR CROBS ING
x| r LOCK CROBSING IN AUXILIARY LOCK (1D 600 CH BE 3 ¥ N EMERGENCY
:1 N ! l MITER GATE SiLL ey A OATE SILL TUNMEL
gl & g | 4 4) —en GURRENT ;5
5 28 Q) conrror sra ea 5E CONTROL STA ia
~X | LR M
MW LOWER MITER ! MW UPPER MITER )
T | B TR spomen i
-~ - [
1
| 1t
| o ‘
| )
]
| i |
| B |
i o
300 PYL \ 200 P4y l
! J
[ 7 S {1 7S . L ]
, &) 4 T
e N ;
I

THREL 30 GPM CONSTANT
CISPLACEMENT PUMPS AND
ONE 10 GPM. CONSTANT

DISPLACEMENT PUMP(PRESSUIE ROLDING)

I

d
T

oo Ry

f S

)

®

J‘V

I
!
I
)
]
1
1
]
n
"
) <
! — Jooren
C" l | Vi =
MW LOWER MITER 1 MW, EMPTYING VALVE Y EILLING VALVE WM W UPPER MITER
LEAF CYLINDER 1! CYLINDE| YN LEAF LYLINDER
. h i
’ 7 2 CONTROL STA 1
E Ay’ CONTROL sTA CURRENT &8l QhTROL ~A
o & N\G
a g %
4 g . %
i LOCK CROVIING IN . N } LOCK CROSSING
A A '5 1]/ miver eave s MAIN LOCHK, 110 X200 CHAMBER s INEMERGENCY GATE
Y T || » e~ SILL TuNEL,
FIA o T /¥
z (2 =
HIFAS /\T*" CONTROL STA. 2R WA CONTROL _STA_1R
[} d + « S ———

s~ MW LOWER MITER
AF CYLIMDLR

Yo ortn |

N~ M2R

CYLINDLS

"W l'\PY‘In. VALVE

JO OPEN
-~

RO

FILLING VALNE
=

cLINDE

v

Jooren

C

RW UPPER MITER
LEAF CYLINDER

MR

_
1vaac>LI T DESCRIPTION ]

T MAIN LOCK 1700

- STATIONS memen, CURRENY
8 L CONTROLS FOR W W_ & R.W. FILLING B _CMPTY NG VALVES & UPPER WITER LEAVES

A TCONTROLS FOR M.W. & R.¥. FILLING nms T UPFER WITER LEAVES
- EMPTYING YALVES LOWER MITER L EA!
) —— ] ;ucmn; VALVES % LOWER WTTER LEAVES - -
7ol vALVES TELECTATCAL CONTROLS DMLY

LS (L1 [HPTVIIB VALV[

1]
34—

CYLINDERS

A M.w, UPPER MITER 1
PERATES W.u. GrPER MIT

[t
(R TEaF_

R LEAF
R LEAF

LVE

PERATES R w HLLIIG YALVE
OPERATES M.w.

QPERATES R.¥

EMPTY ING VALYE

1 POSITION OF LLVLRY FOR OPLRATION

EMPTY NG YALYE

OF MITER GATES.

CONTROL vAIVES

“oPERaTES A
QPERATES M. ¥

{1 TER CEAF

LOMER MTTER LEAF

QPERATES H.¥.
OPERATES M. ¥
OPERATES 4

Lo

FILLING VALYE

FILLING YALYE -

OP ERATES M.W.

EMPTYING VALYE
[ OPERATES Q.X. EMPTYING YALYE

AUXILIARY

LOCK 600

STATIONS
I FILLING T EMPTY NG VALVES § UPPER MITER LEAVES
STOR U W, FILUTNG VACVE B UPFER Wi TEN CEAVES —

OR L.¥. FILL'NG & z_uguu}gis & LOWER MITER LEAVES
OKTROLS FOR Dl"HIG VALV( LOWER MITER LEAVES
o CYLINDERS
OPERATES N.W, UPPER MITER LEAF
PENATES 1.X. UPPER HITER LEAF
PERATES M.X. LQWER MITER LEAF
PERATES (.¥. LOWER MITER LEAF
VAL ATES L. w. F'LLING VALVE
VZAL | OPERATES L.W. EWPTYING YALVE o _
[ CONTROL VALVES
MCIA OFERATES N.w, UPPER RMITER LEAF 1
MCLAL PERATES LW UPPER MITER LEAF
MC2A [ OPERATES K.¥. LOWER MITER LEAF
MC2AL| OPERATES L.W. (OWER MITER LEAF
VCIAL [ OPERATES L .w. FILLING VALVE . . __ _lgww [] mnum
VCIAL | OPERATES L.¥. EMFTYING VALVE
LEGEND
RIVER WALL
MIDDLE WALL
LAND WALL
MAIN PRESSURE LINE
MALN RETURN LINE,
CONTROL LINL
RN — DRAIN LINE
» U-WAY COMTROL VALVE, LEVER OPERATED, MO SPRING,
@"er _ CLOSED CENTER, NO DETENTS.
i | U-wAY VALVE, SOLEMOID PILOT OPERATED, CLOSED CENTER,
v v SPRING CENTERED. PILOT CHONE ADJUSTMENTS, EXTEMWAL
PILOT PRESSURE, SUBMERSINE.
"E FLOW CONTAOL VALVE, VARIABLE ORIFICE TYPE WITH INTEGRAL CRECK
R ~C DIRECTION OF CONTROLLED FLOW, _____OIRECTION OF FREE FLOW.
'@ PRESIURE REDUCING VALVE
OECELENATION VALVE, CAM AND ROLLER OPERATED, loluu.v o'u
WITH INTEGRAL CHECK. VALVE SWALL DE SUITABLE ol P81l
¥ ORAIN LINE PRESSURE WiTNOMT LEAKAGE.
——Pd——  SHUT OFF VALVE
T CRECK YALYE
—'0—— RELIEF VALVE
—===DO==— X COUNTERBALANCE YALYE. _E . FREE FLOW, B __ RESTRICTED FLOW
—®_ ACCUMMILATOR
() FILTER
—a* NELIEF YALYE, BALAMCED PISTON TYPE.
TR UNLOADING VALVE, REMOTE COWTAOLLED, |NTERMALLY DRAIRED.
OHR®, SERVICE PUMPS
® WOLDING Pume
=== STAAINER
NOTE: e PRESSURE GAGE WITH GLOBE OR NEZDAL VALVE.
PRESSURES SHOWN ARE FOR 00 COMPOURD GAGE WITH GLOBE OR MLEDAE VALVE.
CLARIFICATION AND MAY VARY 2 1/8 MEEDLE VALVE
WHERE NECESSARY.
RELEIF VALVE ARRANG EMENT
SHOWN MUST BE MODIFIED
FOR HYDRALLIC CONTROL

OF TEMPORAL LOADS; SEE
PLATE B-62 FOR MODIF ICATHON

GATE MACHINERY
HYDRAULIC SYSTEM
SCHEMATIC
CONSTANT DISPLACEMENT
PUMPS
MANUALLY OPERATED

PLATE B-61
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PUMP UNIT - VARIABLE DISPLACEMENT, SOLENOIO OPERATED WiTH AUX. FIXED DISPLACEMEMT PILOT PRESSURE PumP, MAIN PRESSURE SET AT 100 P8I,

PALOT PRESSURE SET AT 150 PSI

PRESSURE RELEASE AMD OVER PRESSURE CONTROLS - DUAL SETTING TYPE PRESSURE SWITCH W(TH FLOW CONTROLLER AND SOLENCID PILOT OPERATED
TWO-WAY VALYE, CONTROLS ALLOW STSTEM DIRECTIOMAL CONTROL YALYES TO SHIFT AT LOW PRESSURE AND PREVENT HYORALL IC SHOCK.

FOUR-WAY DIRECTIONAL CONTROL VALVES - SOLESOID CONTROLLED, PILOT OPERATED, SPRING CENTERED TYPE WITH BLOCKED CENTER SPOOLS AND
PILOT CHOKE ADJUSTMENTS.

MITER GATE CYLINDER RELIEF YALYES - PILOT OPERATED, BALAMCED PISTOM TYPE WiTH 4 PILOT HEAD FOR SOLENGID SELECTED DUAL ADJUSTERS.
WRINTER VALYE RELIEF VALVE - BALANCED PISTON, INTERVAL OPERATED TYPE, SET AS SNOWN.

TAINTER VALYE COUNTERBALANCE YALYE - BALANCED PISTON, PILOT OFERATED TYPE.

@EOEEE

MITER GATE SAFETY LATCH - WYORAULIC CYLINOER, SOLENOID OPERATED, TWO-WAY VALVE, CNECK VALVE, PLOW COMTROLLER, SHUT OFF YALYES AND
IPENG.

_-—
PrSTON MOAEMENT 10 CLOSE WMLVE.
TYP. FOR ALL TANTER WLAES

L OWL
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S
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L S FYSTON MNEMENT TO
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y PP Eagas .Locr UPPER LEAT WALL ™ UPPER LEFT waLL
| TRENCA N
. woPEQ Ll
! GATE CYLNDERS VALVE CYL INDERS
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: O P VBN T-(TYR)

: DA - (TVEP)
|
I
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1
|
1
|
|
'
|
|
i
|
|
|
|
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|
|
1
—

FLEX/BLE oS8
CONVNECTION, TYE FOR
ALL LINES TO TANTER
HALVE CVLINOERS

HOLLING
ALUES AT AL PNTER

@ s
SE AT 250 RS/, TVOVCAL

rOR REL/IEF LHALVES AT ALL
TFANTER VALVE CYLMWDERS

LOWER LEFT WALL

VALVE CYLINDERS
(HEAD END ONLY CUSHIONED)
LOWER RAGHT ARLL

HYDRAULIC CYLINDERS .

P-2 . OQESSURE TO RIGHT NALL
AYDRAULIC Cri/nOERS.

FILOT T LYRECTIONAL CONTROL
VALVES (ALL).

RETURN TO MHYORAUIC

AUATe LTS,

P

<.

‘.
a2y l LOWER LERY WALL
|
: GATE CYLINOERS
- ) (BOTH ENDS CUSHIONED)
M } LOWER /AT AL L
: < :
| =X |
o7 et~ - A I
/ REL/IEF VALVES SET AT 900 PS./.
NORMAL ; BS00 RS/ NITW

SOLENCIO ENERE/TED [ TYPICAL
. _fOR MITER GAaT&E CYLINDERS)

_ﬁ_}:l

GATE MACHINERY
HYDRAULIC SYSTEM
SCHEMATIC

VENT VALVE,
(ryPIcAL )s'

NOTE:

OUACKED = IN |IALVES NOWCATE
NORMALLY LOSE&ED.

_______ H—— VARIABLE DISPLACEMENT
s PUMPS

b 20 bkttt

SOLENOID OPERATED
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MITER END ] . )
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STRING ANOOE SECTION "A--A"
e s e > LR FAN LK.

3/¢ §10 S0 CORD

RIAHAL CABHET . [ i RESRTOR AND ANOUE [1 2 . GRS O

e B | TIPE "1 ACCESS FITNG i R T, BT 41 1* GRS CONDUT

: Al GRS CONDUT ] P 2% Smn P | Yo Rectlie & Raceplical on Lock NOTES:
R I LOR THE ST COMPARTUENTS LOGATED ABOVE

#ND
o, oy ""‘J . . g mow THE NORMAL UPPER POOL ELEVATIOR AS SHOWN ON
@_ : 1 1/4 GRS CONDMT / 1 \ 1 174 GRE\CONDUIT “H—= WSTALL KELLUW-GRIP “uesTREAM |m oxtw“msr%;‘ FQUR'+ HCH ch
T ok TPE "L AGCESS FITT Opoing St Gl 7 GRS CONDOT FOR SUPPORY ‘cnlszmﬂnzsz WELD CHAWNEL TO INSIOE OF GiRDER

m ' FLEVATION DR&I}JIIENG =2 FOR CONTINUATION SEE NOTE
*  : . NUA
2. FOR ANODE STRING NOS, 152 AND 292, WSTALL
OF CONDUIT YO BUTTON ANODES, (TYPICAL) l AGLE RON FRO i THE UNDERSIOE OF THE TOP

BELOW TOP GIRDER, CONDUT CHANGES To THE NEKT
5 TO 1DP'SIDE OF THE GWOER BELOW
L3 1/ X 3 1/Z X 378 ANGLE, /¥ GRS ¢ T HORMAL POUL ELEVATION (G4}, FOR CLARITY,
1 N ANGLE_IRONS ARE ONLY SHOWN N THE TOP WIS
e 3 '/2‘ X3/ COMPARTMENTS ON THE “UPTREAM ELEVATION VAW,

o,

3. FOR Vel /4 CONDUT RUHS FOR BYYTON ANODES,
REFER To Sieer -8, DL " Mo ob A sl
] . PS SHALL BE INSTALLED BETWEEN EACH GIRDER.

Fﬂ#gtmms N YOPMOST COWPARTMENT

NECESSARY TO AVDIL CONFUCT WITH
THIS NOTE ALSG APPUES TO

ARTHENTS WiTH ONLY GABLE ANG PG,

Shing o 155 N

\- 4" CHANNEL IRON £ CHANNEL IRON

SEE DETAIL “R° AND NOTE 1 ' ONDUITS EWTER RE! AND
- R RESISTOR ANODE TERM
TYRICAL) stm)uL ' AND NOTE 1 Q':;tsmuuao T\'PELN:CSS FITNNGS

CIBH
BE USED N UEU OF W*DEGHEE BEND!

= Mool Upper Pool Efevation

-y z—wt
£
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2

@
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S
I\ SEE SMEET 1-7, DETMR " I
(Tve) BUTTOM r.............mmm._l

Mot b, (B4 e N, 10 I . 1. DRENSONS AND QINOER NUMBERS (G~1, O~2,
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§. OFFSET ANGLE IRONS N TOPMOST COMPARTWENTS
IN THE FIFLD IF NECESSARY T0 AVOID CONFUCT waTH
CLEVIS AND INSULATOR. THES NOTE ALSO APBLES ~0
COMPARTMENTS WAM ONLY CABLE AND PVC,

5. SEE SHEET =5, CETAL “U' FOR TYPICAL GATE
SECTWOH VIEW,

7. ANODES ARE 70 BE NUMBERFD N SEGUENCE 35

B, ALL CONDUIT FENETRATIONS OF GIRDER 6-1 Shwil
BE WATERTIGHT IN ACCORDARCE WITH SHEET 1-5, CETAL 4.
B TIPE (" ACCESS FUTMGS MAY BE USED 14 LEJ OF

90 DEGREE BENDS FOR ENTRY INTG RESISTOR AN
ANGOE TERMINAL CABINETS.

lmm
1. DBMNNONE A ONICER NUMMENS {(G—-1, 2.
FTELEUS D s o R
ML FOR N O
Imm THE DENONERS,
YoM

s
|

GUIDE PLAN
LOCK CATHODIC
PROTECTION
UPPER MITER GATE
DOWNSTREAM ELEVATION
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r_\?/‘iﬁqwn-

Necprene Cemist (1/5 Thick) Sel n
I fpoy Coment both 2iden

| — Sestng Camprumne

=
/"‘ Comprea
)

Nut wih twn weshars o
Note:

SML Shest Washer 1 1/7 0D.

6" DIA. BUTTON ANODE

SECTION X-X

NOT TO SCALE

o {w
U - ClwlP SO
45 REQURED v {

e

FRONT vEW

SN PAE —7
! .

WELD BRADET 0 SKI¢ PLATE AND,

LAST FR ———— O WTERCOSTALS AT 3 FEET NTERWLS,

SIOUT N0 MINIMUM, AND AS REQUIRED.
MEERCOSTAL SZF
™~ CONDUIT (TYPE AND SIZE
SHOWN ON PLANS)
N
£

I,

LN VEEW
DETAL'C
CONDUIT CLAMP
TS

FILL wiTH
AQUA SEAL

TAP AND SCREW

FILL THREADS WITH
DUCT SEAL

DETAIL "¢”
WATERTIGHT GLAND

{TYPICAL)
NO SCALE

DETAL "J
WATERTIGHT CONDUIT_GIRDER PENETRATION

NO SCALE

. s e s DETALF_
O
WIH DT, °C, TS ST, CM%“U:E:W%

—§° 53§ Ly Hex B4 Bok B Her

shak ' by Hrveded M of 177
Boit langth wil increase
with thicker shkin plate.

X

;:S-nﬂm

freagrioy Ny T DETAIL “F"

Skin Plole A Meeran OF 3/16 —

L st et e i e s TYPICAL ANODE ASSEMBLY
Hole And Conmty Be Ja Shown So Thal NOT TO SCALE

Epowy WA Freely flow To Swwe And Fil Cowity

NOTE: DETAIL “I" IS SHOWN FOR ASSEMBLY
REQUIREMENTS. STRING ANODES wiLL 8E
FACTORY ASSEMBLED.

CONDUIT (TYPE AND
//—' (SIZE SHOWN ON PLANS)

¢ SCHEDULE 40 STERL PPE
& WM LT
NOTE:

PIPE LENGTH FOR ANODES UNDER

BOTTOM GIRDER TO BE FIELD ADJUSTED TO
ALLOW CONDUIT TO REST ATOP GIRDER WEBS.

I—A

LSS IS s

ANODE LEAD CABLE

& DUTTON AMODE o

-

TYPICAL SIDE VIEW

DETAL P
BUTTON ANODE CABLING PROTECTION

("

R
2y

6" DIA. BUTTON ANODE — TYPE "A

f\//-\\

NO. 8 CABLE END TO
RESISTOR AND ANODE
TERMINAL CABINET

5 SCHEDWE 40 STEEL PPE

NO. 8 CABLE TO
BUTTON ANQDE

CONOUIT (SIZE AND TYPE AS SMOWN
ON PLANS)

(PAINT INTERIOR AFTER ALL
WELDING IS COMPLETED.)

SECTION A—A’

KIS

GUIDE PLAN
LOCK CATHODIC
PROTECTION
DETAILS

(SHEET |-5) PLATE B-77
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REINFORCING COULAR
47 (NOM. PIPE S1ZE)
0D. » 4.5, 10, » 4028
(INSTALL IN EACH
GIRDER)

1 4 COPPER CABLE
OR AS SPECIED OTHERWESE

1/4 HOLES, § EQUALLY SPACED N
VERTICAL COLUMN BETWEEN CROERS

DPOXY FRLED TO TOP OF STERL
COUAR

SECTION "A-pA"

T PVC PROTECTME PPE
[ SoeDE 80

l

®

5 PVC COUPUNG

CONDUTT JOINTS LOCATED AT GIRDER
POSSIBLE

% - RECTRER

LOCK WALL
DECK

WHEN Lower member 'LH"‘
of honarail. ‘_‘\
| w— —
1/7 GIRDER PLATE ! Camp
SEE NOTE
REWFORCING COLLAR |
Lo pec size
1§ Ao REAR VIEW
N JJJ\‘L\ 3-1/7 X 3-1/7 X 3/8 ANGLE
(WHERE REQUIRED PLAN DRAWINGS)
NOTE:

—

A

FRONT SUPPORT
LEGS

SIDE VIEW

ANODE LEAD WIRE ADJUNSY CLAMP MOUNTING LOCATION ON ﬂcc‘nTnER
COOK WAL DEGK O THE LOWER WmBER oF THE RECTIFIER CABINET
DETAIL "K” HANDRAIL- nor 1o ot
CONDUIT GIRDER PENETRATION FOR STRING ANODES
w01 TO SCAE
rE
TERMINAL BOXES 3/C §10 TYPE "SO" CORD SELENIUM FULL BRIDGE
RECTIFIER
" GRS CONOUT
igggérm 7 Civtu'!zdm Secondory Tops 7
BUSHING - WATERTIGHT 1 i FINE Fuse, SEE SPECFICATIONS
8oV ® 1 wes | (0 et Y s TO STRING ANODES
3/C $10 TYPE SO CORD OR ;go":, chmms;% ! K - Vettrmeter
2407 . AC. i L@-"
RECTVIER - D.C. RECEPTACLE A 3 1 coasse [
A PLUG. 600 YOLT. 15 AMP. WEATHERPROOF cave >y \TAPS Q] = Common TO GATE STEEL
* GND. = 4 o _
Lo RECTIER - 24 VOLT — 20 WP, 15 AWP FUSED - H ! I B
OUTPUT ~ 120V ~1 PHASE AC MPUT. VOLTAGL STEPDOWN) SNGLE © ENCE / I_" e TN\ 3/¢ #10 TvPE "sor coro
1 REQUIED FOR EACH CATE T EEL L Taes
RECTIFIER AC. NPUT RECEPTACLE (cF1) | — [
D PLUC. 600 VOLT, 20 AP | Sm—— (+)  Ammeter (B4) 1
] 1 %@Pugss < 10 BuTTON wwo0ES
TYPICAL ELECTRICAL CONNECTION P &/ s L. secomo mgcrren _cmeur
AT _TOP OF GATE I — Fuse. SEEL SPECRON 7 OE OIRGUIT 1o SPEGIMED.
NTS. It Sos e ae
- —_|  ANODES SHALL'GE ON SAME
. TYPICAL RECTIFIER SCHEMATIC WIRING DIAGRAM
STRING ANODE NOT 7O SCALE
(TYPICAL)
Skin Picke tercostols NOTE: TWO SEPARATE TRANSFORMERS OR ONE TRANSFORMER WITH
= oy o el S L B L e
: . ST PAVIOE WONOLAL REAWG OF CTVER. THE. STRING ANODE
* ° ¢ ® Sieer b G * ® . * s ~ 1 _°. ® |- ) Tcun O THe EUITTON ANODE CIRCUT MAY BE USED N LIEG OF
® P~ [ == Orain foles "1 P TWO OF EACH METER AS SHOWN ABOVE.
o e b 1 ° ® / . \
* Py [ ] [ ] ] L] L] [ ] [] [ ] L] [ [ [ ] . ° : ®
[ L4 o ® PY MITER END
S e D | B | G
. . £nd Dicplwagm . | Diophrogm k Daphrogm : | End Diaphrogen
52§ oo} r v4i . Dptropm v f Y GUIDE PLAN
— COMPARTMENT (1
e T LOCK CATHODIC
. PROTECTION
SECTION "B - @ NOTE: SECTION "B—8" IS PROVIDED IN ORDER TO SHOW THE LOCATION DETAILS
AT THE BUTT ANODES OF THE R GATE. THE
SME: fFuy— LOCATION. OF THE. BUTTON. ANODES. To BE INSTALLED O THE UNDERSIDE
OF THE BOTTOM GIRDER ARE NOT SHOWN ON THIS SFCTION VIEW, REFER TO
DRAWING 1-1 FOR TYPICAL LOCATIONS.
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EFFECTIVE MOMENT

-9 ARMS IN FEET
65 6 POS. i "g"
‘ 0 19.71 6.16
‘ s Ol 1968 6.46
\ \ 05 19.64 7.57
l 1.0 19.70 8.73
3 2.0 19.91 1048
3 \ 30 20.00 1,47
‘\ 3 4.0 19.67 .62
5.0 18.76 10.80
‘ 6.0 16.99 8.63
\ 6.5 15.59 6.70
2 1393 a9
1332 3.20

/\Q “\\\
. R

. )
—PINTLE *I; < 70
c«w‘*osx\_zo.o'
3 f{\ﬁ‘\?
o ol
V)
=
Y
15.58'

ARM ABO

EFFECTVE  cTOR,POS.O)

KINEMATICS

OHIO RIVER TYPE LINKAGE

PLATE B-79
(SHEET 1 OF 12)
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. EL 1450 (MAX)

[/ _EL.115.25 NoRMAL
ALL \NFC’P:AAT\C)N ) //1 ot - OF’EF’\:’«.TlON
|5 THE SAME AS THAT FOR 4 B2% of TIME
) /3
ALICEVILLE LOCK /
' . 77 EL.90.72
AUD DAM D eLases L ,___
a. :—E' : . / ‘6*. . ‘( - K
5“—\— _\4_~.;\‘_‘,A.‘ .','"" . ‘ o
L -Z-cF
NOW. MAL OVERATION
OPENING TIME a0 SeC (15 MIN)
UNDERGATE CLEAR ANCE = z’—eé
SUBME (ASSUMED ;=72 FT
CYLINDER DIAM = 12" 1.D.
ROD DIAM, =50 * TECHNICAL REPORT
STROKE = 12° 8% No. 2-C5I, JUNE'G4,
CHIO TYPE LINKAGE
Y—C_P POStTD EACTOR
NOMENCLATURE] [WES MODEL | | Z5C8 L=
by
LENGTH GATE | - 3.0 L eo.0FT 7] =20
' g S 2.0 X
SUB MG (SEE PLaTE oy D1| 2¢O TR
S.| 4oco0o Sz
T | 20\ SECS
TINE (seE PLaTE B-08) | 11 | T0-O
T | 900 SEC
ARCOF THAVEL | k| 74 5G7 K| T.565 [Tz |, 9o
GATE TA 1o

FACTOR L s L=GO~ 320

T = 90 StC ADT.

PLATE B-79
(SHEET 2 OF 12)

S,z OUB, = 22 T S =% (Li1tL)=2x20 240
To=T VI = 201)20 c20.1x4.47= 90
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o : K\ . 7. 565 -
ANGULAR:TV_V.MELQTA T\(K,)'”‘O( 7, 565 ) o
o 2. 10 .
FACTOR = = l
B ARV TR
R=R(TV(Z&)

o
"(—Ia- )/'O’ BOTTOM EF F2
Ta X » EFFECT MACTOR

4 2.1/ q l.o
P (20) (0 55) (—qg— % 1.23= Pxb60,000x0.285x14/.23
P x 45,600x%x1.23

F o= SG’ 100

[}

i

EFFECT OF ®BOTTOM CLEARANCE SEE PLATE 52

OF REVORT 2-65| OPENG CYCLE - |NCREASE TORQUE

237% FACTOR /.23, CLOSING CYCLE - INCREAGE TORQUE
27% FACTOR \.27

AVATLABLE TORQUE BASED ON Q00-PS| NET CYL.PRESS,

PLATE B-79
(SHEET 3 OF 12)
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PERCENT OF FULL OPENING

100 2 56 19 o 40 50' 20

5 o ™

i

Ha

) i

90 4

at

v
- L ..wb
A

WSS N
4+ H{ H+H

%0

40 iy + T

F- 41t

S (R ) e

35
1 E 30
N i 25‘5‘3 . __,,/

BULNEY

T

Do -~ <= {orENmg]]
__:_4__, R L

TORQUE, LB-FT
f/

—6

+

A
N
VA

i
3
tn_
|
-

&
i
'

3180
3100

H /50

ORPEX (PERCENT OF FULL OPENING

SUBMER GENTTE-AS THOWN (K FEET
CHAMBER LENGTH
UPSTREAN 25 FT
DOWNSTREAM -~ 25FT
BHLOTTOM CLEARANCE O.25FT

OHIO RIVER LINKAGE
EFFECT OF SUBMERGENCE
ON INSTANTANEOUS TORQUE
OPERATING TIME, 20.1 SEC

PLATE B-79
(SHEET 5 OF 12)
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OPENING OPERATION
REQWIRED LOADS AVAILABLE TORQUE
© | @ ©) ® @ ® @ ®) ®
TORQUE TORQUE FORCE. | CYL FORCE [TORQUE |FORCE [TORQUE
WES ABOUT [EFFECT. |[FORCE [EFFECT.| ABOUT |SECTOR | OM PRESD, || eru OW ABOLT | ™ AROUT
Z ITORQUE. | CORR. [PINTLE | ARM™ \N ARM ISECTOR 1 GEAR |PISTOM [(23.57")| PRESS. [PISTOM [SECTOR {STRUT | PINTLE,
Q | ABOUT |FACTOR |[(ALICE~ |ABOLT | STRUT | AROUT [(095EFEYRADIUS [(0a%EFR) En @35% ) (025 EFR)| (02588 R )]
E [PINTLE VILLE) [PINTLE SECTOR @ ®
o ~ =2 .90 Ol P D-0NE-DB(B* G (B B®
§ |\B&-FT =@} e woel FT [ @%635 | ®y " EnS5 PS\ * 095 *Q:%5
LB -FT KIPS FT-KPS KIPS | Pal KIPS | FT-KIPS] KIPS  [FY-KIP%,
2.2 SexI0° 123,000 | 1911 | 6.2 G.& | 40. 5.0 8.4 150 {900 |19 |%es | eie | V20 |
05] 2.2 123,000 | 19.64 | .3 157 | So. 0.5 \10 50.1 80
V| 22 123,000 1210 | &.2 8713 57, \2.0 190 43,5 860
2| 22 123,000 [ 199\ | .2 1048 | c8a. 14.3 210 3% .2 720
3{ 30 168,000 20.00 | 8.4 .47 o1, 21.3 290 3.1 6G&0Q
41 45 2%0,000{ V.67 | 2.7 V.62 159. 326 4\0 =Yy G40
5| ©0 340000] 87a | 8.l 10.80 | 206. 43,4 YAV 35,1 66O
G .0 340000| 16.99 0. 8.63 &z, 38.3 470 44.0 “1%0
65| .1 380,000 .59 | 24, .70 | \e9. 35.6 | 440 56.0 aso
62| 12.0 G10,000| 13.93 | 4a. 4.19 | 2. A4.¢ 540 90.6 | \aeo
7] o J o) 332 | © 320 | © o o ! ’ ‘ Wa.o | 1590
SET AT 960 P9I [’\OO"PSI DROP
CPENING »\? SET AT 1200 PS|
PRESSURE OM ROD MDD .___.E___%
DUE TO RETUR}/\ LINE FRICTION 1%___}
= BO Pl W3NS /a3 5% = o PS) RIVER LINKA
EFFECTNE PRESSLRE = 960~ 0O =904 P ~-50-Psl DROP MI'OI'E;?GATE MACH'NG.E%Y
OPERATING DATA
OPENING
PLATE B-79 (SHEET6 OF 12) |
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OPENING TIME = |.5 MIN (ASSUMED)

’ 2 2
o -5 . /2,
FLOW RATE:_.k 2 )07854"/2 /e 7234

= 2 M
23lx LE5(MIN) 7/-£ GP
41.2 «23|
CLOSING OPERATION
PROPOSE D
NOMENCLATURE WES MODEL LOCK FACTOR
ALICEVILLE
TIME T| 20-15EC’S 7 /o

T,| 90 SEC'S

o |7
ARC oF TRAVEL K | T1.567°  |&,| w565 |22 |72 -0
A

TIME T,+ 110 SEC
ADJUST Tz =T /4 =zo.//eo = 20.1x4.47 90
ADJs ANGULAR TRAYEL Ta =T,(%) = 1oxi =/t0

FACTOR = —7? - 72 .08z

h=7 (%)4(5—;“)/5(7?-)/ O(BOTTOM EFFECT)

15 /0 -
=F ( 20)4( 0.55) (0,82) ) [/NCREASE DuE TO
. BOTTOM EFFECT,

=P x 160,000 0. 406 x 0.82 /.27

= x 8000

PLATE B-79
(SHEET 8 OF 12)
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CLOSING OPERATION

REQUIRED LOADS AVAILABLE "TORQUE
® @) ® @ ® @ @ Q) © an (42 &) ) @)
TORQUE TORQUE. FORCE FORCE {TORQUE [Force [Torque
WES ABOUT |EFFECT| FORCE {EFFECT. | ABOUT [SECTOR | oM CYL oL oN ABOUT [ W ARQUT
7 [TORQUE | CORR. |PINTLE | ARM N ARM  |SECTOR | GEAR [PISTOM [PRESS. || PRESS. | PISTON [SECTOR | STRUT | PINTLE
Q| AROLT [FACTOR [(ALICE- | ABOUT | STRUT | AROULT koas EFF)| RADIUS @B eFR I (131°7) || (03.1%") |09 BFF)|(0a% EFF)
E[PINTWE VILLE) IPINTLE SECTOR O @0 @
| 6 @ O*@ = & - 2@ LD s (2D @ @ @@= = (B~ @@
& |w’-FT T @xoo T o8 | wr.  |@= | vaoTless X0yl 0% @
L& -FT KiPS FT~KIPS K_\@s ==y P KPS [FT-wkips| KPS |er-xips
o| o 68x\0° Q. GG 5.0 o) 200 967 |4%9. 745 |vavo
o1 ] 4o 210000 | 19.e8 | v, G.46 | 93O 2% M160 11.0 \AOQ
05| .3 A%0x10 | Q.64 | 2z, 1.57 5 37, 370 @0.6 {1190
10| 5.0 340x3] 1970 | vy 813 159 2%, 230 B2%.6 | \040.
7 | mo 3aoxe’ 1.9 | v 10.48 Va9 A0, 390 A3.8 870
3| %0 340x10°' [ 2000 | V.o | w4t | 205 43, A20 40.0 | 8oo
4| c4 aqoxS' 16T | 22. ez | 210 27, 540 39.5 | 780
5 | 80 540x0 [ 18716 | 29. | weo | 230 . | &Ro Az5 | 800
e | 2.0 “@oxo | \0aq | 3. 863 | 330 ©9. @50 =3.2 | 900
7 | w00 \2e0x10 | \3.32 | ‘oz 320 | zao \ 2. B0 ' 1 ! |i43.4 [\92\v0
f\oomsa DROP
CLOSING
PRESSURE OM HEAD END DUE i "’ﬁpRE‘ss on wean®
TO RETURM LINE FRICTIOM = A00+ A0 = Q40
50 % 435/ 13.)0%= 40 P2y %
EFFECTWE PRESSURE = 9240-4A0 =900 P B0 ~PS1 DROP J OHIO RIVER LINKAGE
MITER GATE MACHINERY
OPERATING DATA
GLOSING
PLATE B-79 (SHEET 9 OF 12)
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* WHEN REQUIRED GATE TORQUE EXCEEDS AVAILABLE TORQUE,
SCME HYDRAULIC OIL WILL BE RYPASSED AT RELIEF VALVE

AND THEGATE WILL AUTOMATICALLY TRAVEL AT ASPEED THAT
WILL REDUCE THE REQU/RED GATE TORQUE TO THE GATE
TORQUE AVAILABLE FROM Q00 PSI EFFECTIVE CYLINDER
PRESSURE,

Q00 _REQUIRED TORPUE WHEN GATE IS TRAVELING AT UNIFORM

F/STON RoD SPEED 1.8 MIN

N
8
b r—
——-!-c
|
i
!
!
J

T

N
Q
7\

& I
P
N

, ‘ /

; I [/

? 'i ' | » [/

L N % 5 ! : 'ﬂo@— Yyl
R ! 2

\\ \\a&éommf e /

e e e

1000

§

GATE TORQUE ABOUT PINTLE (FT-KIPS)

2 3 4 5
- - (cLoséeD)
CLOSING OPERATION

OHIO RIVER LINKAGE
GATE TORQUE ABOUT PINTLE
PLATE B-79

CLOSING TIME
(SHEET 10 OF 12) 1.8 MIN
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TEMPORAL LOADING

N
Y

F LOCK

\L’\
17* L

‘Zt'_/<—» GATE CLOSED & pn\mi@

**  AREA OF TRAVEL WHERE NORMAL LOADS APPLY
*  POSITION WHERE TEMPORAL LOADS APPLY

T =
Ty =

—
N -
LI

02.4
= (- DE-nD

GATE TORQUE ABOUT PINTLE DUE TOTEMPORAL
LOAD (FT-LB)

GATE LENGTH PINTLE TO MITER (FT)

= GATELENGTH PINTLE TO QUOIN (FT)

GATE SUBMERGENCE (FT)
GATE SUBMERGENCE PLUS TEMPORAL HEAD(FT)

PLATE B-79
(SHEET 11 OF 12)
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TEMPORAL FORCES EXAMPLE COMPUTATIONS

T = €22 (L3-L3)(hE-nE)

FOR ALICEVILLE LOCKS
L) = 718.24"=22.80'

Lz = 2.5"= 1.804'

hy = 22'

hy 23.25%'

T = €44 [(99.86)*-(1.804 )7 | (22.25)%-(22)7
T =2%% [ 3579.96 ] [5@.56]

Te = 3,159,000 FT-LB
REFERENCE PLATE B-74, SHEET 4, POSITION7

CALCULATE ——>THE FORCE IN THE STRUT FOR A
PINTLE TORQUE OF 3,199,000 FT-LB

STRUT FORCE = 3:‘395‘2700 - 287,000 LB

TORQUE ABOUT SECTOR = 2_50“’_‘3%% - 708,000 FT-LB

FOR ON PISTON 50 X 0.05 ©8, Le

CYLINDER PRESSURE = _'_‘2,%%% + 4O PSl= 19525 PS|

ACYLINDER PRESSURE OF 1925 PSI IS REQUIRED
TO MAINTAIN THE GATE IN THE MITER POSITION
AGAINST A TEMPORAL HEAD OF 1292 FT.

PLATE B-79
(SHEET 12 OF 12)
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12:1"

KINEMATICS
PANAMA CANAL LINKAGE
SCALE: 3/16"=1"-0"

PLATE B-80
(SHEET 1 OF 13)
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EFFECTIVE ARMS

A B
POS. | pgr Gare | BT Secr
- . ,

C | 200 0.0 |

Vo 19.67 472

/ /9.'3 .53

é 1763 9./7

2 2000 | /038

4 i2.Q@2 /.00

£ /17.25 | /0.25
s | 767 | 8.0q
52| /.38 | .87

7 /3.33 0.00 |
PLATE B-80

(SHEET 2 OF 13)
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mi g GATE

1t %030 :
\ R — SECTOR GEAR
l ‘ (97 EFF)

, I | /
\ U/ PARALLEL SHAFT
\ DI .| REDUCER (q4% EFF)

P ,

— ™
PINION_\\’:I_\f\\_M .
G 1 e
VERTICAL OUTPUT | 7/ |. | HIGH-TORQUE

REDUCER (47, EFF)—~ () S HIGH- SLIP MOTR
+

i [

9R%IFF)  wpakE

NL SPEED-MOTOR F=Yole]
F L B " iGoo

RPM OF SECTOR = 203.165 = 2.07 /SEC.'.' ZO7¥ GO - 0. 345-

“AVERAGE OPERATING TIME

’

OVERALL RED.RATIO = /600/0.345 = 4640 (MOTOR 70 SECTOR)

OVERALL EFFICIENCY = 0.986x0.97x0.92<x0.94 = 0.82

PLATE B-80
(SHEET 3 OF 13)
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PANAMA

LINKAZE

L BorroM LOCK CHAMBER

| ___ &L 93.25
:L ‘—_-+ — —/
/L S

NORIA AL OPERATION (ELECTR IC-MOTOR Dmva)

ASSUME OPENING TIME = 99 SEC (SAME TOTALTIME AS HYDR OPERAT/’D/V)

-/ 1521 )
HYZ OPER={ 5"*—8——/0 79 S&c
SUBMEKSENCE = 22

NOMENCLATURE| | ZaNAT | [ThoRevis}™ | FacTor
LENGTH GATE | L | 84.304 |, 0.0 byl =0TIR
SUBMERGENCE (g 5 |° ez.0 Sl ecoa1s
S, 58.7 2,
TIME T | izo sz |7 9.0 T2 =023 ser
TZ 101.3 3EC T,
i 565 A
ARC OF TRAVEL| K | @342 | 1565 Il g7
Ta .7 fa
rom S0, -
FAL\QP‘ C = 84304- 0-7\2
SUBMERGENEE = 22
ADJ. SUBMERGENCE =< =S, =)=825x07TI2= 58.7
. S 22 -
FACTOW = = 0.37185
S 587

PLATE B-80
(SHEET 4 OF 13)
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T, = TIME FOR PROPOSED LOCK = 49 SEC
T =TIME FOR PANAMA CANAL = (20 SEC
T, =T V'_—_L-L'— = ADJ TIME =101.3 MODEL

Ta = ANGULAR ADJ =T (51 =iy

TIME T, =49 SEC (F’RODO%ED SATE)

ADJ TIME =T, =T 7 ——=l’ao¥o7|a 120 x 0.844 =
= 1013 MODEL ~ AL\CEVILLE

ANGULAR TRAVEL Ta -.Tl(‘%) = aq( ";3‘5%;0) T

L PANAMA CANA L

FacTOR L& = 1013 . 5 q07
Ta WL T

EFFECT OF BOTTOM CLEARANCE -NO ADIUSTMENT
NECESSARY WHEN USING PANAMA TESTS

(NORMAL OPERATION 82 S TIME )

P P L S, A\ 7—2 1.3 -/ !

(T )¢ (2 ) j P, FROM PANAMA TEST
CURVESD)
; 4 \‘\i_n', NS

:P(0.2) (0.275; (0.907)

= P (025)(0.188)(0.281) = P,(0.0414)
(MAX SUB'MG- LESS THAN 18}, TIME)

H= 145.0 -Q3.25: 5(,75 -SaY 52

AD) FACTOR = —=2Z = O,
57 8859

P=P (0.T14)'(0.2859) (0. 907)
*P (0.25) (0Bia j(0.BBI )= P (017193
CORRECTION FACTOR ¥or 52  sum MG.)

Psz _ 0\193 432
= 2.0414 T

1.3

PLATE B-80
(SHEET 5 OF 13)
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MOTOR SELECTION

22' SUB. MOTOR MUST PROVIDE REQ'O TORQUE
AT ALL POSITIONS AND AT NORWMAL
SPERED.

B2' 3uBd, MOTOR MUST PROVIDE PEbk TORQUE
W/CUT EXCEEDING 1O % OF F.LT. GNTE
WILL BE SLOWED DUE TO MOTOR SPERD
LOSS AT QVERLOAD. THEREVFORE REQ'O
TORQUE AS SHOWN IN PLATE B-80, SHEET |\,

WOULD REQUI\RE CORRECTION.

PEAK OCCURS AT POS 6.
TORQUE ABOUT PINTLE = 3298.6""*® FOR NORMAL
SPEED.

AT 150 % O.L.
MOTOR SPEED = (1800)(0.77): 1386 R PM

1. GATE SPEED AT \3®60 MOTOR R PM

T-(1) (1238) - na stc
2. DU PINTLE TORQUE FOR CUANGED T\WE
T\"' \Wa
T, = 1oL
- TV 56S -
Ta = 114 (% )= 129.6

FACTOR /r, = \O..3 /12®. = O.T8®

PLATE B-80
(SHEET 10 OF 13)
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3. CALCULATE PINTLE TORQUE AT POS G
P Pr(0.23) (0.814) QTas)\-
= fa(0.20d ¥xO13)~ B, (0.149)
P, - 18.4 X 10® x 0.\44 = 2 7q2 Fr-WPs
4. MOTOR TORQUE AT \&AO % OL.
-IK1PS

FT
MOTOR TORQUE = 2742 x BO0 2 32 T8
17.67 4 O.98 % 097 % 440 % D.865 :

NORMAL F.L. T - 322 = FT-L8
A L. TORQuE 382 2214.7

MOTOR W P = 2‘4—”’; o200 = 5.4 WP

75 HP REQUIRED.

PLATE B-80
(SHEET 11 OF 13)
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12 12—
- 0 / o
b TYPE Al P
[a] q,f,‘-'
\/
il 8 — - 8
[ r'/‘ (D?;
’ \/
v 6 s ()
1
> /(,( ., |pE
il &7 P
M4 7T 4 3 M///
/ s 4‘4;{:/’ T
2 A// . ¥ .
[ s
v /
qQ 2
o 100 2o0 200 400 o oo 200 200 4a0
CLOGING PINTLE TORQUE KIP-FT
a. GATE OPEN 5 FT b GATE. OPEN & FT
LOWER PoOoL. DEPIHS 12,16, AND IR FT LOWER PooL DEPTH 1QFT
irA
G
10 9‘/ oz
*(‘{'/“;
n -
i
o 8 o
g N
s 6 //
ul 4
g /7
Moa o
i
73
. A
[ 7
) 100 200 300 100 Boo  ©co
CLOD NG PINTLE TORQUE KIP-FT
C. GATE OVEN T FT
FROM WE S OPERATIG LOWER FooL CEPTH 12 FY
FORCES ON SECTORGATE
WES REPORT H-70-72,
LUNDER REVEPSE HEADD,
APPENDIX & PLATE Ak
EFFECTS OF
REVERSE HEAD ON
CLOSING PINTLE TORQUE
PLATE B-81
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SECTOR GATE DESIGHN
PINTLE TORQUE FOR REVERSE HEAD

WES TECHNICAL REPORT HA0-2 AND PROTOTYPE ©TUDY
TR H1I-4

[}

4G-95 To & PINTLE
—— .

|

CURVED HoOR L "
//]['W SKIN PLATE
GIRDER N i—
e TYPICAL
2la & CALCULATIONS TO DETERMINE

. CLOSING PINTLE TORQUE
‘K . T FOR SECTOR GATES

_____ T

&Z/WGB S/ ‘Z—8x4xé

AT I
F T EEm T TIMBER BIUMPER

NOSE AND SEAL DETAIL OF
PROPOSED GATE

PROJECTED WIDTH orz M\TERBEAM SKIN DLATER B AND SEAL
PLATE BRACKET = 2|8 Y *-4—2 33, GZ::

RADIUS OF GATE : 4&-93 = 46 qaz

DE SIGN CONDITIONS.

5“ REVERSE HEAD
& TAILWATER

(1) TO OBTAIN PEAK PINTLE TORQUE DUE TO WATER LOAD
ONLY SEE CURVES, FIG. o ,PLATE B-81,FOR 5 REVERSE
HEAD AND 1G TAILWATER. = 200 FT-KIPS
FlG.q 1S DEVELOPED FOR A GATE WITH RADIUS OF 42 FT
AND TOTAL PROJECTED WIDTH OF MITER BEAM,SKIN PLATE RIB,
AND SEA\_ BRACKET oF 30.275"

th

=177"+8"+ 45" = 30.375"(SEE WES TECHNICAL REFORT, H-70-2 APP. A, PLATE Al)

SECTOR GATES,
PLATE B-82 DETERMINATION OF
(SHEET 1 OF 3) TOTAL PINTLE TORQUE
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CORRECT MODEL 'TORQL\E. FOR V-AB\U& AND PROJECTED AREA

=no0o Uk ( 33:625"° 4G‘I°t2 FY
T=20 K(\5o.3‘(s ) ( ) = 247 F¥/k

(2) COMPUTE TORQUE DUE TO DEAD LOAD AND STATIC WATER

LOAD FRICTION:
DEAD LOAD

Rt ASSUME!
' WEIGHT OF GATE =15(.0%
- \ C.G. "
S 29.0 | HINGE PIN DIAM = 12
2 | bt wr PINTLE PIN DIAM = |8
K
Ry :Rpe S 2220 _ 550
2!
WATER LOAD
N , 46,732 R
o |
oo b Rrw
- |
- .
S 5 3!
+ —_
_ 5718125 /! o~ ¥
O \§1 - N -Q
\£ RBW ~ 4 Q
“nf
G2.5 x50 = 3\2.5%0' 181.25x1G. |c;( 12, 630.47" "
3\2.5% 57& = —(6125*/' 5000 XG.‘DO = BZJSOO.CC
3.5 x1C = 5600.060 45 120 .47'%
spel.2s®h c.g= 455‘132\4;; = T.gcc
Rrw= =18k 2,52"_' Bee «s53 71 - l1c.2%

Rew =(5T181.25% 53,116 ) - 10.2" = 2c0.3%
(53.71G' \STUE CHORD LENGTH BEHIND THE SKIN PLATE, NOT
THE RADIUS OF THE GATE)

PLATE B-82
(SHEET 2 OF 3)




EM 1110-2-2703
30 Jun 94

HINGE FRICTION TORQUE

ACSUME | (o) WEIGHT OF GATE ACTING AT ONE -HALF OF
PIN RADIUS = q.0"/2 =4.5"

(b) COEFFICIENT OF FRICTION FOR PINS=: ©.25

Tue =(200"x0.25 « =2 ) 4.5%+(l102" < 0.25 < Z
= /[I2.5 Fr-kips + /3.8 Fr-/5/PS = /26.3 FT-KIPS

¥ PROTOTYPE FRICTION WAD FOUND To BE 4.5 TIMES
THE (ALCULATED FRICTION(sEE WES TECHNICAL RE PORT H-71-4, PAR. 14, WES 1871)

= Kx > 4.5 * K * 2 ”
Tpg = (1517025 ——ilz ')4,5 +(200%x0.25 yE )4,5
ql

(2003"0.25 % —L-) = 63.7 FL KPS +/68.75 FT-KIPs —37.6 FT-Ki®$

= /4.8 FT-K1PS
TOTAL FRIC T/IONAL TORPUE

=/26.3 FTI- K/PS+/94.8 FI-KIPS = 32/.] FFKIPS
TOTAL TORQUE FOR DESIGHN OF MACHINERY

=247.0 Fr-Kips + 32(.] FT-KIps = 568.] Fr-K/PS

NOTE !

THERE WILL BE NO MOMENT DUE To SEAL FRICTION AS
REVERSE HEAD ELIMINATES MITER SEAL FRICTION.

PLATE B-82
(SHEET 3 OF 3)
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PERCENT OF FULL OPENING

too A0 80 10 @0 So 40
150 i e gl T S SRS (Rt s denali RAGENS SIS .
100 ot e e S TV
Bom— - 1 1.7} BN R A T
coff e T e
4°5§:—: S TS e S i i fis SASH bl
AN + - T
ZOiﬁA N l 1 _— [P U
N S s i gy
! \ 35| —1
AN e
o R — 25|
\ - 20 —1
4 \ /-5' ! 4
. r.0
- i 1
1 | — +
-] i CLOSED}
~4 I l
-
R [ OPENTNG] '
pu | [ — 0
o S S G A \_L\.L\_ T = g B
g 2 , t - 1. -+~ 2
= H M . \ x
A JE .5 4
-/-l i -1 2.0 pa
G = ; ;
8 / : 1]
- 3 A
10—~ — o
IR B S N P et £
. 4.0 N
20 : —t : === \\\ 20
DS AU P SR N SELANY
— J A A T t I\
dof———p—: R s b — . A 8 g
col=—— -+ e co
8o e T e e e —— 8o
00 e e e e e e oo
150 == i SRS S =1 = 150
100 CP) 86 AT 6o S0 40 30 20 10 o
OPEN PERCEMNT OF FULL OPENING CLOSED
SUBMERGENCE -ADS SHOWN IN FEET
CHAMBER LENGETH
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PERCENT OF FULL OPENING
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MODIFIED OHIO RIVER LINKAGE
EFFECT OF SUBMERGENCE
ON INSTANTANEOUS TORQUE
OPERATING TIME, 20.1 SEC
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g CYLINDER & GIMBAL BRACKET
\
\
5-3
: PINTLE
10.7682
STROKE
\
PINTLE
GATE CONNECTION
FLOW
—————
KINEMATICS
DIRECT CONNECTED CYLINDER
SCALE: 1"=3"-0"
PLATE B-87
(SHEET 1 OF 10)
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U.P. (MAX.)

U.P. NORMAL OPERAT I OA

807 ©F TiME

DESIGN CRITER!A(OPENING OPERATION) 80% TIME

OPENING TIME: ASSUME 40 SEC (15MmiN) SEE PLATE B-87, SHEET 3
SUBMERGENCE ' ASSUME 24 FT (80% TIME OK LESS)
STROKE OF PISTON . 10.768 FT.

MODEL PROPOSED ‘
NOMENCLATURE| | (et nporNE L) ek FACTOR
LENGTHGATE | L 48.0 L, 48.0 Ll
SUBMERGENCE | S 23.¢ = 4.0 Sul r.aa)
Se 23.0 > ]
TIME T 104 T a0 LY B
LAY
Ta 109 {
0 K
ARC OF TRAVEL | K nse1” | k| Tese1” |k leo

SINCE LENGTH OF GATE,ARC OF TRAVEL,AND CLEARANGE UNDER
GATE ARE THE SAME ON MOUEL AND 1 RZ POSTD LCCK  NO
ADJUSTMENT S ARE RE GU'RET, FOR THESL FALTORSC,

PLATE B-87
(SHEET 2 OF 10)




EM 1110-2-2703

30 Jun 94

23S 601 ‘JNIL
zO_._.<mmn_O~om_mn_w 378VIHVA
VEANV'VS VI S1S3l
a’ascao RASOTND ANR D34 N3IAC
o/ el 08 oL < o1} oV Qg 02 o] o
oor
0oz
Wva anvyoo \ /
ANROAWD L oog
NO 3aVW C | S1S3L € 20 IOVAIAY )
3¥IM S1s3L | , !
O T oo
Al0N I
\ T
1309 _
Ewu YIBWVH D m 005
AT
A1vO FIANN'TD S : 09
238 bo! = 3N % i ! _
Pw ﬁqﬂ | i n
AIVE HIONTT |
oog
_ 00b
I 0 ¢
- Lh J : — ] 00°)
MO1S ' Q3w Q3ads 1ov4 Taan | Mo1s

Sdiz-1d ‘=mTLNId LNnogyY 3NDH0L

PLATE B-87
(SHEET 3 OF 10)




EM 1110-2-2703
30 Jun 94

OPENING QATE

rer(L(2) =)

. 1.3
P(\.o)4(l.44l)n< L21) = Pxl8bx 283
2.39 = P

t

0
"

CLOSING GATE

MODEL PROPOSED
\ FACTO
NOMENCIATURE] oL AlBORNE L) LoCK CToR
LENGTH GATE | L 48.0 FT L, 48.0FT ‘_-LL 1O
: —+ ———
S 23.6 S 340 5
SUBMERGENCE | S, 23.G ' = | V44l
T 140 SEC T
TIME T, A0 SEC ' s -}‘ (.24
|
K
ARC OF TRANEL | K | 11,567 K, 565 | .o
l '

_p/ L T
H'P<t—)( \ \T‘>
= P(\.o) (\.AA\) (\.24)“ = Pxl.Ox|.13% 1,267

P:219P

PLATE B-87
(SHEET 4 OF 10)




EM 1110-2-2703

30 Jun 94

03S ovl ‘INIL
NOILVYH3dO om_.mn_m J19VIHVA
VE ANV'V2 ‘VI S1S31
amso Q3%0\> INRDH3Ad NIAO
00; (P2Y o oL o)) oS oY og o2 ol o)
(o]
o \\\l
> BENEE, .//,l\\ J 00!
] \
r\mg.m...t € 940 Iova3 °0e
WYQ ANV AD0 AV \
ANBO/IVD Q0§
NO 3avA J
A43AM SIS3AL
RN U S ool
» 310N
LA QO™ a A
HiDT WIAWVHD 005
W2-2 =
31¥9 A3ANR D : 009
73S ol = ANIL —
14262 <RANG br1so1o
lagp- oL
31VD HIDNT)
008
00b
1 5] oot
. S |
S YSIT ARG TN a33aS 184 LT T R V=g

SdiM 1004 - 371NId 1LNOYY 3INdUOL

PLATE B-87
(SHEET 5 OF 10)




EM 1110-2-2703
30 Jun 94

OPENING GATE

l" !

S50 P51

L

|

l

ASSUME 50-Ps) DROP —

REQIMREWD PNAALABLE,
TORGUL TORGWE
| ® ® @ ® @ @ @ ® ©)
POS| MODEL | ADY | TORQUE AT JEFFECT MM | FORCE ON | NET | RETARDWG | REQD | REG {bvAL, | AVAW. [ AVAWL.
TORQUE - [FACTOR | PWITLE | ABOUT [PISTONROD| AREN | FORCE [FORCE| CYL [[eNL | meTON  [TORQUE
(CLAIRORNE) (PROPOSEDL)| PINTLE [(ROD END) | HEAD | DUR 1O | RoD | PRESS, [[PRESS. | FORCE [ AROUY
i FI1-XIPS (¥1) PSS END | SOPSIFRKE| END % '\m Ps\ (D\i\\‘;:ssx ‘;}N&é
(Fr-4175) ®+® @@t | S ok (SO Se M ®|On®
el o 2.39 o 7.47492 o 201\ 'O | & | © [8s%0| 4B | andy
| 2co 2604 1.6790 2.0 22\ | B0 | a7 .4
| 1s ed.e  [799%8 | 35.9 454 | 205 | qoe .2
s | 220 544.7  |@.2817 6R D 784 | 520 | a47.4
T 225 SAT. B 8.0250 04,3 43| 443 465.5
A |25 442, \ B].DI58 5.2 G\.2 | AQT 1016.4
5 I7% 418,3 %, 1042 47 .4 Y ' 575 3B f T 1040.2
4 7O 406.3 9.2083 a5 .5 55.6| 4 1052 A
31 V75 418.% NRTS 46 .9 51.0| 318 10497
2] 1O 382.4 B8.9792 43 .4 s4.0| 259 | 1025 9
\ 140 454 . | 24689 59 B (54| 433 07 . b
ol =2s 752.2 74792 108, naq| 769 a0
OPEN
¥ QA7- EFFIC MACHINE )
K& AREA ROD EMD = 150.8%°
RELVEF SET B50 PS I~
P RELIEF SET - \P0OO P

PLATE B-87 (SHEET 6 OF 1Q) I
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CLOSING GATE

REQUIIRED AVAIVLADLE
TORQWUE TORQWE
O ® ® | @ ® @ ® ® | © ) O @ ®
POS.| MODEL ADJ | TORQUE ABT, | EFFECT. ARM| FORCE ON NET RETAROING | ReqQD| Rea'o| AVAIL. AVAN. AVAW.,
TORQUE. | FACYOR PINTLE ABOLT | PISTON ROD | AREN FORCE, FORCE! <YL || YL | PvstoN | TORQUE
(CLAYBORNE) (PROPOSED L.)| PINTLE |[(NEAD €MD) | ROD DUE To | MEAD | PRETS| PRESS, | FORGE. | ABOWT
| FT-xiPs | (FY) KIPS END [ 10Q-FL FRICT| END MEDEND! PS1 | KPS | | PINTLE
(FT. KiPS) | L 1@ W) wrs KIPS | Psi @xzoc. F1-K\PS
@r B @:E)+ a7 @rioo st (@+ B @1 AT+ Voo~ (B) | @)k (B)
Mo 2.19 o 74792 o >0, 83 o | o o | ss0 | @ LB
Wl 330 122.7 3.0790 2.2 5.4 \O1.3] 534 T4\
) 33 6.7 8. 460 9.3 pd.di 12\ 1T
2 G5 142.5 #.974¢%2 Vo.4 3.5 187 YA
3 110 240.9 9. 1875 21.0 42.1| 208 r42
4] TO { 19,9 q.2083 \7.8 383 Gl ¥ f/dd
5 5 | &4.3 9. 1042 18.6 1 73,7 1B 835
G |8 R YN B. 245 20 .G L4 182 Bl
T foYs] 219.06 B L2250 260 41.%| 206 T4\
8| las 213.8 8.29\7 34.6 aq.1| e4d 160
9 | O 350.4 7. 5958 43,8 o4 | 304 124
ol 1S %G\.4 7.4792 49. 8 A a| ded Ll
CLOSED

* O47 - EFFIC MACHINE
4% AREA HEAD END = 2000

i=

RELIEF SET-5%0 PSB(T:\
r |

ASSUME 100-Ps\ DE,OPJ

{?;RE.\.\F_F SET - 1000 PS|

PLATE B-87 (SHEET 8 OF 10) i
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PUMP CAPACITY.

USE 490 SEC OPERATING TIME-OPENING -SEE PLATE B-87 SHEET2
NET AREA ~ ROD END =i50.83"P

GPV = 1I50. 83 % 12 x ©.\459 < &O : 68.6 FAST SPEED
23]
GPM = 8.6 x 0.8 = 549 MET SPEED

m
T

G PM CB8.6x0.3 0. SLOW SPEED

USE VARIABLE VOLUME PUMP WITH AT LEAST 4

oot

SETTINGS, " NEUTRAL","sLOW","MEDIUM", AND"FAST", WiTH
PUMP DELINERIES AS SHOWN ABOVE.

PLATE B-87
(SHEET 10 OF 10)
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DETERMINATION OF LOADS REQUIRED To RAISE UPSTREAM
LEAF ( MOVABLE SiLL) OF A DOUBLE-LEAF VERTICAL-
LIFT gATES

A

BI

WEIGHT OF UPSTREAM LEAF
WEIGHT OF SILT ON UWPSTREAM LEAF

SLIDING FRICTION OF GATE ON RUBRBING
STRIPS

DOWNWARD HYDROSTATIC LOAD

WE\GHT OF RECESS PROTECTION AND TRAYH
SCREENDS LESS WEIGHT OF WATER DISPLACED

SIDE StEAL FRICTION

VERTICAL LIFT GATES,
DETERMINATION OF LOADS
FOR UPSTREAM LEAF

PLATE B-88
(SHEET 1 OF 9)
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A. WEIGHT OF UPSTREAM GATE

ROV PRELIMINARY CALCULATIONS, WEIGHT OF 4% (10
ATE WAS ESTIMATED TOBE 825000 LB

=

|
[
—

— _—— N ™ - — - ‘8: OOO xGZ.A- -
NT OF WATER DICTLACEDS = : 23 oo LB
‘ A8 )

TOTAL WREIGHT To BE L'f

= 185000-23 500716140018

m

B ARIGHT OF ST (N (.\\\2)
WEIGHT OF SILT = 125 94>

L
] - . 1 N t ' [ c -
> 20 28-4" 1z | 3
C | ’ i <)
-(D <
ALANGE ||52 H\GH

G FLANG [O HIGH

WT COF SILT ON G RTER G 'S CONSITERED NEG-\GIBLE

5

i "~ l—-
\Aj 6(_— K‘/.. \\{2

o o)+ 20422 ) (232)(17) 42)]

[2341{ 20 82) (59)}

;(§;4)(42q°”') = 9| 8oo LE

—

i AN 1, 78 (oA~ \\: /
N, - L \\5\'25 _J(A?ﬁ) - (24%)(429)= le5,500 LB

' = S +108 = 1a7 370
Ny qe gz = ALEOP +i0E5c0 = 19T, 300 L8

3
~

PLATE B-88
(SHEET 2 OF 9)
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C. SLIDING FRICTION OF GATE ON RUBBING STRIFS

SLIDING FRICTION Lg= PuAyCqH
Pua = HYDROSTATIC PRESSURE PER FOOT OF READ
By = AREA OF UPSTREAM SKINPLATE = SQ FT

Cq = COEF OF FRICTION FORSTEEL ONSTEEL, ASSUMED
To BE 0.40
H

SWELL HEAD,ASSUMED To BE .OFT
(624)(113.16%13)(0.40)(1.0) = 3G]i8 LB

D. DOWNWARD HYDROSTATIC LOAD
DOWNWARD LOAD = Ly = Py AT H

Lg

Py = HYDROSTATIC PRESSURE PER FOOT OF HEAD
At = AREA TOPOF GATE = SQ FT

H = SWELL HEAD, ASSUMED TO BE 1.0 FT
Lp = (62 4) (54 11)(8.0)+(e 56 )1.44)+(4.4)(5.0)] 2]
= (62.4)|43T+q.0+22.0]{2]

58 400 LB

E.WT OF RECESD PROTECTION AND TRASH SCREEN MINUS
WY OF WATER DISPLACED.

*
TRASH SCREENS AND RECESS PROTECTION = 18 200LR
WT OF DISPLACEMENT = —2:299

= 2. = o
469 X 62.4 2320
NET WEIGHT = 15900 LB
¥ESTIMATE FROM PREVIOUS JOB
PLATE B-88

(SHEET 3 OF 9)
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F  S\DE SEAL FRICTION

[
bs=3 PuAgCgH + Fogeeey Cs

14l

4 P, = HYDROSTATIC PRESSURE PER FOOT OF HEAD.
= 4‘|§* '| As= AREA OF SEAL SUBJECT TO DIFF HEAD
n 1 Cq= COEF OF FRICTION, RU BBERONSTEEL =10
& 4 £=LENGTH OF CANTILEYER = 4%
i S O L= LENGTH OF QEAL .
. 08 7 A= DEFLECTION (PRESET = 2 )
ot - 4 E= MOD ELASTICITY-RUBBER 60
L] CONTACT SURFACE DURG. = 2000 P S ] t="

FORCE DUE To SEALS ON SIDE (FOGIR 1FT)
3 PRYAN >
. 38 BT\ . [ A2 (2000X12)(12)(1)
Prreser = L( 73 > L( 41253 ) = L<64~2)
L=(2 SDES)(12*T) = 2x13.58 = 27,16

L= -‘5 PuAgCoH + Pogeerr Cs As:( 4]%3 )(2‘7“G’> =105 ° 7"

Ls = 5(G2.4)(10.5)(1.0)(1.0) +(i1aT)(1.0)
Le= 328 +(147 = 2075 LB (SIDE SEALSD)

FORCE DUE TO SEALS IN RECESS (DISREGARD PRESET)
L= 4(T-4% )+ 2(5'0)= 4(138)+2 (5.00) = 32.5 FT
As=(29—)(325) = 18" T
Ls = 4 Py AsCs M =(3)(c24)(18.1Y1.0)(1.0) = 565 LB

TOoTAL SIDE-SEAL FRICTION
Lg= 2075 + 565 = 2040 LB

PLATE B-88
(SHEET 4 OF 9)
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HOIST REEVING FOR RASING UPSTREAM EMERGENCY
GATE.

| o <
L ART REEVING / \\.0/4

PLATE B-88
(SHEET 5 OF 9)
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LOAD iN POPE THROLGH SHEANVES

HOIST SHEAVES
/‘( Pt

H ' "
: 113,51 A4

Z_T‘ 'O‘ CZI | C‘CZ i '
| . z :
' 3 7_’_ . ' 43 i i 54 |
éclcli [chZZi F,C;_TI
o
NG

E Sk B R 23
Q:T+ClT-+C3C'LPT.+C§_CZT+ClC" TCICZT*-C\C?_\ +
4 2 4 4 5 4
e e ol
E"l \"7_ +'V‘\/2 C—[ CZT ” . .
= ~to57+ 1eaMciz;+ 08T, (1.0:2)+(1.087) 1012
- -3/. .'_\lz _‘\3‘ ‘:3 , —’\‘4/ \3
+(1.oa.;§\.o«¢, +(l.eg7)" 1.0 :g\.oal, f1.012)
+(,087) (Lot +(Lo8TY (Lo T
:‘r—[OQ*‘\Oﬁ] +-i\o+\\q® ‘*tZlO-&-l%'\S _\_\'5;%" _*_44—-,
+L£¥C;~4»+\.55'\2]T = |Z2.742 T
s KX
7 ) s
- 5 4"?" _ | ‘\‘s '!rﬁ\\ Q
- =C, C?_ : = (\.\087/ (\O <) —————\2_(42
- 587 ay S o0
= (e et Taam T/ Bee
PLATE B-88
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DRUVM LCAD FROM \DLER Si\DE
*‘: a C
= - —3 5
-1 b,/
(A
g | Pon
TRUM

o m an S
=/\'\.005’,UO<.8/: P

. (oo 148) @

g.00

. 6xico
iC SHEAVYES
= &9 A
D<UM LOAT EROM MACHINERY SiDE
_ _ * * "CS
rrwoy T CS C3 C-l - \('\\l\\ ,.f‘3
= L\_o:a}-’\l.o?a\/f .085\} X - \\(ZL
’ - 8.00 -1 | Poge-
LOT0 @ > )
oo 7T T
\‘\ ~—
REEying EFFE ey
ki ACHINE R
= JLZ‘S‘_Qo* = 747 % MACHIN = K™
SI\DE
* R
SEE PLATE RB-R9, SHEETS 12, 13,AND IS

Cy.Ca AND Ty SE

PLATE B-88
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TOTAL LOAD ON HO\ST TO RAISE GATE
CONDITION I

DEAD WEIGHRT OF GATE N AlR 1B85.0 KIPS

SIDE~SEAL PRESET AND TRASH SCREEN WE!IGHT 2.8

WEIGHT OF SILT 197.3
TOTAL LOAD 2849 Kips

CONDITION IT

WEIGHT OF UPSTREAM LEAF N WATER 1 GY.4KipS
WEIGHT ofF siLT (W water) 913 (235 4) I8
SLIDING FRICTION 36.1
DOWNWARD HYDRO STATIC LLOAD 584
WEIGHT OF RECESS PROTECTION AND TRASH SCREENS 154
SIDE SEAL FRICTION 2.6
TOTAL LDAD FOR DESI\GN =72, DKIPS
SAY 3]5.0
LOAD ON HOIST ROPES AT DRUM (Conm. 1 )
3®58.0
a2 Q > 2 -
Prauminier * a1 T oAy 3222 KPS
P = Q. ¢ = P5.8 KPS
DRUM WMACHINERY 1.47 T1.47

Pogom TotaL = 27.9 + 253 = 53,7 «ips (VESIGN LOAD)

PLATE B-88
(SHEET 8 OF 9)
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&
=
5 =z
S 20
o~ o=
o D.
DRUM GEAR \-L l 5
RUM
F T -
| |
B< g
.y
B —1 =
e INTER MEDIATE GEAR
PINION | : e P
BRAKE - B
| |
MOTOR ™\
— —REDUCER
o J
R1GID COUPLING
FLEXIBLE CoOUPLING
UPSTREAM GATE
HO\ST
GENERAL LAYOUT OF
HO\ST MACHINERY
PLATE B-88
(SHEET 9 OF 9)
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DETERMINATION OF LOADS REQUIRED TO RAISE

DOWN STREAM LEAF OF A DOUBLE-LEAF VERTICAL
LIFT GATE.

WEIGHT OF DOWNSTREAM \_EAF

WEIGHT OF SILT ON DOWNSTREAM LEAF.
HORIZON TAL FORCE ON GATE LEAF(HYDRAULIC)
VERTICAL FORCE ON GATE LEAF (HYDRAULIC)
. GENERAL REEVING LAYOUT FOR DOWNSTREAM GATE

LOADS ON HO\ST ROPE AT DRUM
Q. GENERAL LAYOUT OF MACHINE.

nmao P o »

VERTICAL LIFT GATES
DETERMINATION OF LOADS
FOR DOWNSTREAM LEAF

PLATE B-89
(SHEET 1 OF 19)
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TOP OF WALL-EL 616.0
ba—— 20-F T DOWNSTREAM LEAF
© s
N
S h;
—— =T - U.P. EL 602.0
l : —‘[—m_.-._- ————
I =
|
) | = EL 5947.0
O
-5 +14-FT UPSTREAM
\Y) LEAF (MOVABLE SILL)
S
4 ,— EL 584.0
lr'-‘" —= S Al
| oo e e
I I: : ‘1' y
| I TR
| 1 [ .
' ¥ TR
| I 0ot
I 1RE
| I B-3100 -
| l‘. AN
, EL 567.0 : | IR
"“e‘
ELScAO| _ BN :
St |
I - PEDESTALS
levssto 'Y . |
et e U VGl
VERTICAL-LIFT GATES
WITH UPSTREAM MOVABLE SlibL
PLATE B-89

(SHEET 2 OF 19)




EM 1110-2-2703
30 Jun 94

A. WEIGHYT OF DOWNSTREAM \EAF

FROM PRELIMINARY CALCULATIONS, WEIGHT OF 20 10
GATE WAS ESTIMATED To BE 467000 LB

B, WEIGHY OF 9\L.T,

1 Rtk
bl B

= |

O £gare Vi b

D — WeB—

, -
' 3 HIGH FLANGE
et | 301" 2437
c2lte”

/ WT oF siT=/25 Aq/Frs
Z GIRDER G-/

W7 oF SILT oN G-/

W, = 2(/25/(,—2—)gzg.os)(/o,o)+(-’9:-‘;—*——‘4'” (30.92)+(4.17)(2. as)ﬁ,@(m)]
s(c2.5)[2008+2/9.07+ 9.7 +/0.0]
= 62.5x499.57 = 3,223 (5B
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WT OF SILT (CONTD)
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2 GIRDER G-2,G-3,AND G-4

WT. OF SILT ON G-2 G-3,AND G-4

= (3)(2)(125)( )[( 26.08)(10.0) +( 422241 r03) +(5.504.17) |
-(187.5)] 2e0.8 + 212\ +229]

= |81.5 =502.8 = 94,215 LB

TOTEL WT OF SILTONGATE = 3{223 +94,275 = 125.5 KIPS

DEAD WT OF DOWNSTREAM LEAF (TOTAL)

WT= 4C7.0 +125.5 = 593.0 KIPS

PLATE B-89
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C. HORIZONTAL FORCE ON GATE LEAF (HYDRAULIC)

USING THE TATA SUPPLIED BY HYDRAULICS BRANCH (N
GREENUP NAV GATION DAM-ANALYSISO OF HYDROODYNAM\C

FORCES ACTING ON EMERGENCY GATE (VATED 7/15/54) AND
SUPPLEMENTING THE\RTABLES WITH INTERMEDIATE VALUES,
THE HORIZ ONTAL FORCES ON EMERGENCY GATE VS, FEET
GATE RA\DSED WERE COMPUTED FOR THIS LOCK AND ARE
AS FOLLOWS.

AS SooON AS THE EMERGENCY GATE |S LIFTED THE
WEIR BECOMES SHARP CRESTED. USE C=23.%5
R = FLow N CFs

WIiDTH OF WEIR
H = HEIGTH OF WATER ABOVE WEIR
3
Q = CUH)2 (USE END CONTRACTION SUPPRESSED TO GIVE
MAX. @ - HANDBOOK OF HYDRAULICS BY KINGAND

2 2 BRATER, PAGE 5-3
Q = (3.5)(110)(H)? = 385 (H)*

NOTE: SURFACE
CONTRACTION
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:r T 7 ) 2 5 =
|EMERGENCY| ELEVATION| H %_ 35L Q 2
| GATE ToP oF | (H) = 3.5xll0 {=35L{H)2
i e {®-3 |
0 | 584 18 | 136! 385 | 29,40
l LS 7 no.09 26,980
| D 58¢ G . @4.00 24 G40
3 587 |5 58.09 22,360
4 588 |4 52.38 20,110
5 584 13 46.87 18,040
S 5ao 12 4,57 (6,000
i 3 59| ! | 36.50 |4 0G0
8 | 542 10 31.62 12,110
j a i sAag 9 27,00 l0,400
| 10 594 8 22.&3 8,713
1 I 595 1 18.60 7, 1c0
2 | Bas o 14.70 5,659
T3 597 5 .20 4,312
14 548 4 8.00 3080
|5 529 3 5.20 2,000
'S G600 2 2.83 |,089
|7 ol | l.oo 385
'8 co2 o o o]
PLATE B-89
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HORIZONTAL FORCE ON EMERGENCY GATE (CoN TD)

FLOW ‘hqg

THE FORCE ONTHE EMERGENCY GATE WAS COMPUTED
USING THE FORMULAS FOR LOADS ON 'SHARP -CRESTED WEIRS'

FROM ENGINEERING FOR DAMD VOL.2 (1945) BY HINDS, CREAGER,
AND JUSTIN, PAGES 255- 257,

L2 4 9
Prz MWy - g walkYegh - ¢ )
!
P=ToTAL HORIZONTAL LOAD ON GATE

P = HORIZONTAL LCAD ON |—FT WIDTH OF GATE
= UPSTREAM HEAD (N FEET

= WEIGHT OF WATER- G2.4 LB/CUFT

FLOW IN 1-FT OF CHANNEL (SEE PRECEDING PAGE)
ACCELERATION DUE TO GRANITY - 22.2 FT/SEC/SEC
C.8\ (PDETERMINED BY EXPERIMENT)

= UPSTREAM HEAD ABOVE WEIR(SEE W, CoL3 OF
PRECEDING PAGE)

he
W2
9 =
g
K
hl
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Lt ! SPRING-TYPE SCALE 2
w o TAILWATER EL 484 ) 5
U STRAIN GAGE TAILWATER ELABY / y o
o . . . ‘
(o] \\7 ‘ ’ ! y «
T ,\ ﬁ‘ — } f\ )i ‘x ;:
. \ RS /
5‘ ! ? A ' - ,// / ‘ / 5‘
] AN ¥ I ) z
§ | \‘ \ // STRAIN GAGE- TAILWATER E[ 497 z
8 ;\\ N / A | ’ | ] l l 8
\\ | = A7 | OPRING-TYPE SCALE
i ll = TAILWATER &L 447
0 ; ‘ o
N\

-~

~
UPLIFT FORCE, 100 KIPS

i ; [0 DRAIN
n T i | HOLES

i

N
a
Y
o]
=
o 2 | S
(%) ! + ]
« Lo ; E 222
e .
[ i IO DRAIN
™ HOLES
: | E
5 [
3 L 70.32" 3
DETAIL OF
DOWNSTREAM
GATE LEAF Is
[ T T 1 1 [ 1
o] A 4 G & o 2 ‘4 A 8
GQATE POSITION IN FT, ABOVE SILL ELEVATION
NOTE.OPEN SYMBOLS DESIGQ NATE LOW EMERGENCY GATE, GREENUP LOCKS,
TA\LWATE-KC.LCE‘»E.? SYMABOL: OHIO RINER, KENTUCKY.
R o Som e wear
) (COMP, FOR RACINE LOCKS)

DURING OPERATION SEGATE,
UPPER PoOLELE VATION WAS
MALWTAINED AT 51\S.

AERATION TUBES OPEN DURING TESTS.

HYDRAULIC FORCES

PLATE B-89 TRIANGULAR - SHAPED
(SHEET 10 OF 19) GATE CREST - TYPE 9 (FINAL) DESIGN
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E. HoleT REEVING FOR RAISING DOWNSTR EAM
EMERGENCY GATE.
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TENSION RATI09 OF WIRE ROPE SHEAVES

(FROM MACHINE DESIGN BY BLACK AND ADAMS,

THIRD TDITION, PASES 795

c = D+fd+2e TH2OUGH 299)
D-+fd-2e

WHERE

C = TENSION RATIO

D= PITCH DIAMETER OF SHEAVE

£ = COEFFICIENT OF ERICTION

d = DIAMETER OF PIN

e aND€e'= OFFSET OF ROPE DUE TO BENDING

NOTE. @ AND € ARE ASSUMED TORE NEGLIG!B!

-E DIMENSIONS
AND ARE ESTIMATED AND MUST BE CHECKED.

SATE SHEAVES TENSION RATIO C,
D 235" d=i.5"
(BRONZE ON BRONZE* = 0.13%3
REF. KENTS MECH, ENG R HAND B OOK , 14

G, PAG = T7-28

¢ = 36+(0./33)(I.5) _ 36.0+/53 _ 3753 087
’ 3c-(0.i33)(/.5) 3c.0- /53 3447 —F—
HO\ST SHEAVES TENSION RATIO C,
D= 3¢ d = 145 B0 TurN

€ = 0013| (ROLLER BEARING)
REF. KENTS MECH. ENGR HANDBOOK, 1961, PASE T-3

. 36+(0.0131)(140S)  _ 36.040.193 _ 36.2 _
<" 3e-(o. o131)(14.75) 3.0 0. 1973 258

o
N

Qo° TuR\N

c 5 4 (0.012)(14.73)(0707) | 34+0.37 _ 3L \& _ | cos
2T g (eondy( & T8)(0707) 36-0.437 B

PLATE B-89
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TENSION RATIOS OF WIRE ROPE SHEAVES (CONTD)

a0’ TURN

D= 3G d =475
f: 0123 (BRONZE BUSHKED)

36.0+(O\3R)(ATSHO.T0T) _ 36.0+0.446

C5= 36.0 —(©:\33Y4.15) (0. 707) T 2300 -0.44G
3e.45 . 1.02S
35,55 —————
180° TURN
36.0 +(0.133)(4.15) _ 36.0+0.632 _ 36.63

47 T30.0-(0.122)(45)  30-0632 3537

= 1.036

PLATE B-89
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LOAD IN ROPE THROUGH SHWEAVES

ANTIFRICTION
BEARINGS _
A R A .
T 22 33_ C44— A5 ‘/1.”’05- -
CCC,T . et ) ZQCxcz‘ L4 a ey 5“"C|C2T 05.4}16‘27‘ f: .
A \
)CIT ¢,C,T < eC,T CGT] JOCT|  gCc.T l/ JECT
1/ B ) \
\ 2 5 o T
I e Q L 4 _] BRONZE
BUSHED

C, - LOWER SHEAVES TENS/ON RATIO COEF
C,- UPPER SHEAVES TENSION RATIO COEF.

ASSUM E GATE SHEAVE NO.4& CARRIES Y7 OF THE LOAD.

3 3 4 2
—= - c,cz:+c‘cgr
3 4
C_‘; =(Cjca+¢, )T
T <!
B ‘I(C,3C23 +C‘,4C23)
= QX
T[C.o.7)3(r.012)3+(1.087)%(1.012)% ]
= -
T [(r.2e5)(1.036)+(/.397)(1.038)]
= Q = Q
TL.33/)+(1.446)]  T7(2.777)
- R
/9.4
PLATE B-89
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LOAD IN ROPE THROUGH SHEAVES (CONTD)

T b o
P=C C,T T=(\.oe>’f)7(\.c>|z} =

9.4

= (. LoTa) —=R

P = (1.1a3) ) oA
DRUM LOAD FROM |IDLER SIDE

. X
1o

Porum = Cs Cay P

5
= (Loos)(1.028) P

N\
Porum = (\.ooal)cgli\AB) R

_ @
Poryum = B8

REEVING EFF.= 8-\12 x |00

e2.29

IDLER SIDE
DRUM LOAD FROM MACHINERY ©IDE

PpguM = C2 C3C4 P

- (1o08)(1028)(1.033) ~2-

_ Lolo
1O K

P - _Q
DRUM q44
REEVING EFFE. = q.dd\: ;OO = (T4 9,

PLATE B-89
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O] @ ©) @ ® ® ©) ®
FT [ Wa/z | Pre s |, v Fo/e  |[wapoNoE| Porum | Porum | PoRum
haove|+ oEaD |4 FORCE [ FRICTION |§ FRICTION| 5 DOWN - | GIIE SUEANE |IDLER SIDE [MDCH, DE | TOTAL
SWL [t OF | NORMAL | FORCE OF | FORCE OF |WARD HYD ROPE LOAD | ROPE LOND [(®)+ D
GOTE ¢ | TO GATE | ONE SEAL| ROLLERS | FORCE * [ 5T ORUM | AT DRUM | 11PS
SILT KIPS KIPS | KPS [ste P04 ti @ranr |[O+5.44
K\PS K\PS KPS KPS KiPS
o | 247 117 o ?.40 o) 207 25 .2 32.%5 CT.7T
\ 218 V. 65 \O. 75 €= AT 44 .4 &\, 0 85.4
(4 234 1.74 \LTO 57 36T 42 .1 8.9 81.0
3 254 (R =] 2. 10 23 335 38,4 38 .8 73 .9
4 280 b.al 4. O\ 19 332 3.1 35,2 13 .3
5 2006 2.0\ 15,31 57 AT\ 42.5 39.% 3.8
G 2334 2.2 YA 15) 47 36D 4\, G A3, 2.1
T 5% Z.,2\ 17.90 46 362 4\ b 38,5 20,1
2 2T 2.%2 1%, b @ ADe 43,8 40,5 24 .3
4 a\3 2.4% 20.70 A AR7 a4 .4 AV.O 5.4
\& 43D 2.53 £1.90 5 N7 43.2 29 .9 #3.\
1\ Q.3 2.8 23.10 G2 AR5 44,2 40.3 R5.0
e 424 2.70 zd4.20 B2 A7l 43,1\ 9.8 - A |
3 504 2.7 5.0 44 364 42. % aq .\ &\.4
\4 S22 2.8% 26.10 39 L5 41.9 3.7 0.k
\S 530 Z. 88 2¢.50 &7 41 47.4 43 .8 1.2
Ve 247 2.494 ?21.40 169 LT 50.0 46 .2 U.2
\7 554 2.497 27.70 \Qd 412 4.5 45, D q5.%
\& 586 2.48 2r1. 80 14 3472 34,2 3.2 75.4

EXAMPLE COMPUTATION UDING GATE RAISED | (one) FT
COL 2 - DREAD WEIGHT OF % OF GATE (INCLUDING SILT)

594%.0 /2 = CQT \(\P‘a

w/as
CoL - NORMAL FORCE ON 3

3 OF GATE

5t GRAPW HOR.\Z_ONTA\. FORCES ON EWMERGENCN

GLOIE VS GATE RARED,"

P/2 = 430/2 =

Pupte B-89, SHEET 9.
215 K\Ps

R

PLATE B-89 (SHEET 16 OF 19)
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FOR LOCATION OF CcoL,
COL 4 -FRICTION FORCE OF ONE SEAL| NUMBERS sEE PTHS)

Cs= 1.0 (DESIGN CRITERA) L= 4%
FORCE. DUE TO WATER PRESSURE (R), —I '

= (Fn) (As) (Gs) ZEs =
2 (Ap) Y or @
Fn = HORIZONTAL FORCE NORMAL YO GATE
As = AREA(SQ FT)SEAL SUBIECT TO DIFFERENTIAL HEAD
Ap = AREA(SQ FT) GATE RAISED ABOVE SiLL

(430) (1.0)(58/i2) (1.0) = 0.83%"
(2) (ho.5)(1.0) y

FORCE DUE TO PRESET oF Z (Pp)
Pp = 34 A E 1 (L)(Ca)

L=LENGTH OF SEAL COMPRECSSED
E = 2000~ ELASTIC MOD. - DUROMETER GO-(SS& KENTS
t= | 5-68)

_ 3015 2000) (s 0)0c )3.-{(18; )(1.0)
4.c253

5

= 0.820%
Le(ToTaLy = B+ Pp = ©.820 + 0.820 = Les®
COL 5- ONE HALF FRICTION FORCE OF ROLLERS (Lg)
F
Le= —5—(Cr) WHERE Cp=0.05 (DESIGN CRITERIA)

= i%&’-(o.os) = 1075"

COL G- HYDRAULIC DOWNWARD FORCE ON ONE-HALF GATE (7%
SEE GRAPH'FORCE UPLIFT OR DOWNPULL \S GATE POSITION
ABONE SILL' (PLATE 107) Fo _l1se _ 7g*

coL - TOTAL LOAD ON ONE GATE SHE%\JE E«'SSEMBLY

Q = -Vﬂz— +lo+lg+tl oo = 387"

PLATE B-89
(SHEET 17 OF 19)
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/100
N\
80 \
] =~ /
S 4
\'¢ c A ~1-TOTAL OF CABLZE PULLS ON
o
QA DRUM" pD)?UM pLUS PDRUM
% /DLER MACH INERY
~
X
§ 40
_Q
~J
=
Q
~ 20
@)
o 2 A & 8 lo 12 4 (e 18
GATE LIFT, FT
DOWNSTREAM GATE
PLATE B-89 GATE LIFT VS. DRUM LOAD

(SHEET 18 OF 19) DESIGN LOAD
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=
:5 =
S J o 2
8- L=
o o
DRUM GEAR I T DRLM
v -
—B< - m—a
U JU
= - - ><
INTERMEDIATE
PINION GEAR 7 GEAR SET
i | <
BRAKE - T

ELECTRIC
MOTO R ] :[EI:

2 =His - T — REDUCER
N
L R|&GID COUPLING

kF—‘\.Exnzsu_:. COUPLING

DOWNSTREAM GATE
HOIST
GENERAL LAYOUT OF HOIST MACHINE

PLATE B-89
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GATE WHEELS

(CROWNED TREAD)

LOAD ON WHEEL ~ MAXIMUM WHEEL LOAD FOR THE FOLLOWING

EXAMPLE (S 227.5 KIPS (WHEEL LoADS ARE DETERMINED
BY THE STRUCTURAL DESIGNER)D

WHEEL~- ASSUME THE DIAMETER OF TREAD TOBE 3¢
WIDTH OF TREAD.

LOAD 337.5 x[ooce
{ W o= = = e N
WY 800 x DIAM (INCHED) 800 % 3&
= 1,78" use 12"

SEE ROARK " FORMULAS FOR STRESS AND STRAIM,
24 eovrvon

PAGE aqe. PARAGRAPH 2 WHERE
MATERIAL 1S EQUAL To' TOOL. GTEEL., LGAD‘NG 'S

'SLowW MOTION,“AND TYPE ov- LOADING 'S CYLINDRICAL
ROLLER ON FELAT PLATE.

COMPRE SSIVE STRESS AT POINT OF CONTACT.

ASSUME THE SURFACE OF THE WHEEL {S TOBE MADE
OF WELD DEPOSIT OF E410 R ERA42C ELECTRODES

THESE. ELECTROUVEDS ARE 2% CHEOMIUWM AND GIVE Goop
RESISTANCE TO COP\RO%\ON‘EROE‘\ON AND ARBRRASION

) y
SEE WELLIHG RANDBOOKW,SE.CTION T, SIXTH EDITION
PAG E. qA—eq' Y AMERICAN WELDING

S,OCIETY,NATTD,
THE S URFACE OF TUE ROLLER SUOULD HAVE A

BERINE-L HARDNESS OF APPROXIMATELY 2&0, WHICH

2 S
NORMALLY OBTAINED BY AR HARDENING

VERTICAL LIFT GATES,
DESIGN OF WHEELS

PLATE B-90
(SHEET 1 OF 8)
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THE DISTANCE FROM THE CENTER OF WHEEL ijH AT
THE REACTION ON THE TRACK WOULD oCCUR FOR MAXIMUM
SLOPE AT VARIOUS CROWN RADII OF WHEEL TREAD,

THE SLOPE OF THE GATE UNDER MAXIMUM LOADING
CONDITIONS WAS CALCULATED TO BE AS FOLLOWS!

e (SLoPE) = 0°-12' (AT END OF GATE)
Ywax = 2.457 (TANa % GATE LENGTH <+ 2)
Amax = W11" ( DEFLECTION - CENTER OF GATE)

R=CROWN RADIUS
WHEEL TREAD

IR

TS
x|
—

CROW N o DISTANCE
RADIUS-R | SN O-12 X
(IN)
20-0" = 240" | ©.00 349 ©.838
200" = 360° |.257
400" = 480’ WSE
50-0"= Goo" 2.090
60-0'= 720" 2.520
10-0"= 840" 2.93%0
80-0"= 360" 3.350

PLATE B-90
(SHEET 2 OF 8)
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DETERMINE COMPRESSOIVE DTRESS ATCENTER OF
ELLIPTICAL CONTACT SURFACE OF GATE WHEEL RUNNING
ON A FLAT PLATE TRACK.

A COMPUTER PROGRAM MAY BE USED TO RAPIOLY
COMPUTE THE MAJOR AXIS OF ELLIPSE ,MINOR AXIS OF
ELLIPSE, MAXIMUM COMPRESSIVE STRESS AND TOTAL
DEFLECTION OF BOTH BODIES.

THE PROGRAM SHOULD BE WRITTEN USING FORMULAS
ANHICH ARE TAKEN FROM ROARK, FORMULAS FOR 3TRESS

AND STRAIN,1965 EDITION, PAGE 32|, CASE NO.8, GENERAL
CASE OF T\No BODIES IN CONTACT

THE PROGRAM SHOULD ASSUME ,FOR THIS PROBLEM,
A MODULUS OF ELAST\C\TY FOR BOTH WHEEL AND FLAT

PLATE TRACK TO BE 20x10° PSI AND POIS‘SON% RATIO BOR
BOTH BODIES TO BE O.26.

THE COMPUTER READOUT WOULD BE AS FOLLOWS:

WHEEL |CROWN | MAX, COMP | MAJ AXIS [MIN AX1S | TOTAL
DIAM RADIUS | STRESS |EWLIPSE | ELLIPSE |DEFLECTION
IN. FT KPS, N, \N. IN,

36.00 20.00 |84 4.34 .80 0.0142
30.00 (G 4 530 0.3 0.013
40.00 \58 586 0.9 0.0122
50.00 |54 6.20 0.66 | oolc
0. 00 4% .84 0.4 0.0\
T6.00 {42 1.27 0.2 0.0107
80.00 139 1.2 0.Go 0.0104-

* MAXIMUM WHEEL REACT \ON = 237,5 K|PS
PLATE B-90

(SHEET 3 OF 8)
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SAMPLE COMPUTATION US\NG 3G -IN. DIAMETER WHEEL, 20 FT
CROWN RADIUS, AND 337.5 KIPS WHEEL LoAaD (USING
FORMULAS FROM ROARK)

4 . __ 4

°C‘_f AR I
R, ‘mErRy 78 T 240
4 . 4

il

0.05555570.004/67  0.05972/%
ee. 9774+

= _é E Ee
3 B (1-ViB)+E(1-VF)

! — -— 6 -

(R, AND R, ARE INFINITE) E=Ep=30x10" TV =o02c
[ [~]
k=2 66 (30 x10%)(30x j0”)
L [3oxi10%(/-0.26%)]+[Box10%(/-0.26%) ]
= 2. 66667 7 x 10"% =2 oo 7(/,60875')< /07)
' 5.5944 x /07 '

= 4.29 ></o7

o = are cosd o \( -k, ~ ) v 2w g, oS 28

Nyl oL | !
<|RF. INF.\*U 24o>+2<mp |NF>(8 24O>cos'z¢

ARC CoSl6. 7443%\](0)2—(0.055555—0.004 \e)2+o
ARC CO5 1674425 (0.os1>BB4)
= ARC COS 0.8604(33 = 30°-2387

FROM TABLE ( ROARK PAGE 321) INTER POLATE
= 30° | 30°-387 35° |
o< |273]|]| 2.e87c | 2.397
5 |0.493| 0. 4978 | ©.530
A 17453 1,45 | /.550

i
= ARC C0S ———""‘ZM

-

PLATE B-90
(SHEET 4 OF 8)
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SAMPLE COMPUTATION (GONTD)

3 g
- = \l PL (315000 w6 .9774)
C= MAIOR AX1S = " 2.@87£\j 4291607

= 26876 < O.80TT = 2.\7" (SEM/I-AXIS)
)

d= MINOR AXiS = 5B P&

el 0. 4478 x0.B07T = 0.402 (SEMI- AX\S)

D¢ = MAX COMPRESSWE ©TRESD AT CENTER OF CONTACT

_ 5P _  (\5)(337.5)

Tcd (3.1416) (217 Xo.402)

_ 5.0625x 10"
.74 054

= 1984.7 “/sa . (COMPARED To 184

Y8\ FROM THE COMPUTER PROQRAM)SEE
PLATE B-90, SHEET3)

Lj = COMPBINED DEFORMATION OF BOTH RODIES AT CONTALT.
3

3
= A\ PR \.4@5@“ (237,5000)°
KeL

(4.29x10" )" (c6.9174)

L4cse (0.004739)
y = 0.o14"

PLATE B-90
(SHEET 5 OF 8)
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REACTION To &

<& ROLLER
¢ REACTION ‘
-2 MAJ AXIS OF ELLIPSE S

) ' SHOULD BE APPROX
g.%gglé"-\z‘ 5%, OF WIDTH OF ROLLER

T ( PROJECTED OUTLINE OF
P CONTACT SURFACE
THE CROWN RADIUS OF TREAD SHOULD BE AS LARGE AS POSSIBLE

YET SELECTED SO THAT THE EDGE OF THE COMPRESSION AREA
SHALL FALLWITHIN THE FACE OF THE ROLLER,

"E = DISTANCE BETWNEEN OUTSIDE EDGE OF ROLLER AND

OUTSIDE EDGE OF CONTACT SURFACE (ELLIPSE)
..Cu “_n

" Ul

D <X+ % E =% WIDTH ROLLER MINUS "D

CROWN [ - & REACTION TO 7 MAJOR AXIS ()| DISTANCE| EDGE |

| RADWS | & ROLLER( B 29 )|oF ELLiPeE (BB)| o' DISTE
20 FT c.838 IN i 24T IN 3.0LIN. 1299 N,
30 |, 257 2.5 3.91 2.09
40 I.&1S 2.3 46 |1.39
50 coq 3.15 5.24 Q.76
o 2.52 3.42 5.94 0.06
10 2.43 3.¢4 .57 |-0.57
8o 3.35 5.8l Tie  |-116G

THE 50-FOOT CROWN RADIUS SHOULD BE USED SINCE 1 T1S
THE LEAST RADIUS THAT THE ELLIPSE FALLD WITHIN A
REASONABLE DISTANCE FROM EDGE OF ROLLER.

(sAY 2" WIDE « B = 0.6"

PLATE B-90
(SHEET 6 OF 8)
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WHEEL DESIGN (CONTD)

THE WHEEL TREAD SHOULD BE DESIGNED WITH A
FACTOR OF SAFETY OF 0.5 BASED ON THE Y\ELD POINT OF THE

MATERIAL INVOLED AND THE WAKIMUM COMPUTED WHEEL LOAD,

CROWN STRESS INCONTACT | MINIMUM YIELD POINT
RADIUS | AREA OF WHEEL OF REQUIRED MATERIAL
}Zo FT 184 KS| az2.0 Kol

20 |4 82.0

40 158 T9.0

50 (54 17.0=< 84 KPs
60 4G 73.0

T0 |42 1.0

80 139 ©9.5

THE ACTUAL YAELD POINT OF TRE WELD DEPOSIT OF
E410 WELDING ELZLTRODES CANNOT BE FOUND BUT

CANBE ESTIMATED FrROM |TS ULTIMATE STRENGTH AND
PRINELL HARTNESS NUMBETZ)AND THE KNOWN ULTIMATE

STRENGTH, YIELD STRENGTH AT ANOTHER BRINELL NUMBER |

AS FOLLOWSD,

BHN Y1ELD CULTIMATE
KN oW N \50* 35,000" 70,000 *
UN KNOWN 3co** X ¥ | Ng,0o0***

* PROPERTIES OoF ELECTRODE USERD
»% HARDNESS OF DEPOSITED WELD METAL

**% DUATE B-90 SHEET 8.

X

-2

- 35,000

118,000

THE STRESS AT 50 —FT CROWN RADIUS FALLS WITHIN

= x=

70,000

89,000 PSi

THE ALLOWABLE STRESS SoUusk SO FT

PLATE B-90

(SHEET 7 OF 8)
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HARCNESS NUMBERS CONVERSION CHART

SHORE HARDNESS
22 24 783032 343840 505560 1O 80 90

100

100

I
y

s

1o
80

40

200

100

1O
120

130

A0

150

160
10

180
\a&o

200

400

210

220

230

240

250

DRINELL HARDNESS

500

260

270

280

290

600

200

310

320

J60

330

oo
10

PLATE B-90
(SHEET 8 OF §8)

@ ] 20 30 40 50 ©0
ROCKWELL C HARDNESS

10

I3

TENSILE STRENGTH, 1000 Ps)




