OMETER POST | SHEET] TOT
DiIst.| counTy | route | SIONE TR Seer | TNo. | SHEETs
—=/p) Boss each side I/_‘E Suspension (Symm) 04| SF 80 13.2/13.9 [1104R4] 1204
./‘@ Suspenson ./—@ Suspension 90 0D x I i etric Y W
! j T~ 50150, 50 T~ \ ‘ b B l=
VCS-R i E f i I f i REGISTERED ENGINEER - CIVIL
325 | 325 VCS-S AN > L 38x38x4.8 o i L
| o R Nas: : SVl 5 12-6-04
: i B Bl ock N 7 t 7 1 T PLANS APPROVAL DATE
I e | -7 Tl == earing ocC o () ~=-7 The State of California or its officers or agents
N I , N ':- i L TN R | L :(T_._._ 8' _____ e ...... H :V—9— shall not be responsilble r‘o:l' the a::curacy or
N i ,/ \\ I T N o ! ! : ! 6 completeness of electronic copies of this plan sheet. =
| \TS_152x102x4. 8 | B H > : ; = ; ) T.Y.LIN / MOFFATT & NICHOL
_] ______ i —— . F L) lr i - SN PRANCIRCO. CA 94t
S I (see Note ' .
4 ///- 1 I o | | .
: IL S : ’ = > Caltrans now has a web site! To gef fo the web site, go fo: http:/ /www.dot.cagov
.

— Sensor |ink /
2B / \ N pL 9.5x152 o
- PL 9.5x52x200 TS 152x76x8.0 one side only PL 9.5 “““/ PL 12.7x102 wide
°|

43 Dia hole ﬁj

| : _ 20x20
SVY:N\. /:/ PL_9.5x76 LIFT PLATE \/

127Tx76%x7.9
[27x76X7.9

102x51 SAS Travelers

;7 Ie5
’//Ei — Interrupt TS
E"@ :/ at PL 9.5

TS

CJP weld to join

TS

e

i
' ></If N Ts 102 to PL 9.5 PL 9.5
| . ! .
- ; i . TS 127x76x7. T~
§oTes-e~, T . > 1ETxTex 9\: T (Ebon side)
PN (I N | | i H |
TS 102x51x4.8 ! R A S [ o
' N - 1{ TS to > 0 L PL_12.7x102 (Min)
\ o i PL 12.7 S /1 ! x170 each side
SbLLASK i sUNL /1 A i
— TR : oo s ] -
. \{\\ . 1
s |, SUNG —socongory 77| 7100 LN gE
-1 Detail A i NN\ I Suspension to g : : = -
7 N P S s SO I provision as PL 12.7 .A. i
/ N s, el i RN i for Suspension ; : H
/ E S o i | : E ?& : Connection B D> 'i - Ea side
/ H i .
I _':___ _ 1. ’_ . ! ) - :“' { // : : | i \\ | T 45_/r I - TS to TS —
{E : ! / / HE SR , S 152x102x6. —
\ JTS 152x102x6.4 | - A . ! P> PL 9.5x127 (Min)x425 ) )
N N e s I52x%6x7.9—\§ i I i : Secondary support ?>\\*\\N ,///—_ each side See Detail B for welding
o~ [ -~ | ! 1 i 15
@ L5151 6. 4 ¢ oL 6.4 ‘: it © g)?y“vcgg;j”e, > P PL 6.4x574 wide DETAIL A
//_700 Long ' : H Ideck i 817\ A ;////—_(Insfoll last) = 5
! . i | i | Seal weld all around
¢Ts 152x76x7.9) - kLT Rote el L 1 P
SO oty i pplioptin A% T jg'fﬂ_._./; ........... -i"'-'-{ PL 8 to TS |52>—|-h NG —rc<PL 9.5 to TS 152
:P,r L i LU0 PR I (See Note 6) | : < 127 NOTES:
H I % H 1 \ Y=o -
1 | 1 . s
i MJ/ ¢ Secondary PUP) & | —b : To TS|152 P| wood |+ For conmection Type VCS & TCS, see %
A 75 i Support a = Y "Traveler Connection Details" sheets. K
Seqal ~< i 580 i - i gLIft 2. For Section E-E, see "Traveler Suspension =
Lift Plate . : i | PL 8X95X312 — ~ |fF=s-s=ss=mmmmmmm e T Eeee e Hole Connection Details No.&6" sheet. 2
. L*-Q Suspensfon (Install fi;;;T\\\\\\~ _______________________ 3. For Section H-H, see "Traveler Suspension -
Detail B . o Connection Details No.4" sheet. 1=
L 38x38x4.8 L 38x38x4.8 PJP PL 9.5 to PL 8 i 4, For secondary support, see "Traveler 5
%00 X T . For fastening of E (8) | Suspension Connection Details No.2" sheet. &
<5ee"HL+§q§> plywood (See Note 5) TS 152 1o PL 8 51 U R —— 5. Angle shall be clipped at gusset plate and W
(See Note 7) ) ! secondary support. At these locations an =
TS 152x76x7.9 additional 500 mm long angle shall be provided
ELEVATION SECTION A-A 6 PL 9.5x152 on the opposite side of the TS 152x76 to support ]
. . the plywood.
View from Exterior PL 9.5x127x304 PL 9.5x52x200 6. Curtail’8 mn plate of bortom of PL 9. 5x127x425 ok
Each side an we orizontally to join the two plates.
SUSPENSION CONNECTION A (install second) , 7. At the Contractor’s option, a 6 mm flush [N N
o Lift Plate ground PJP weld for connecting PL 8 to Irs
: TS 152x76 may be used. @I~
A
At the Contractor’s option, the 8 mm fillet between B
CONTRACT CHANGE ORDER NO. ____ DETAIL B the Boss PL and the PL 32 may be bullt up to a 10 miS)s
SHEET OF —_— fillet over a 270 degrees arc around the boss PL, @;:
5 subject to review and approval of the Engineer. —I°
| REQUESTS FOR INFORMATION NOT ADDRESSED IN THIS CCO REMAN IN FORCE "
=
/A [ori] TRavELER Boss L weLD DETAIL [BP | As | 183 ALL DIMENSIONS ARE IN SAN FRANCISCO OAKLAND BAY BRIDGE 5
A\ |12723/10] TRAVELER B0SS PL WELD DETAIL | BP | AS | 183 MILLIMETERS UNLESS OTHERWISE SHOWN EAST SPAN SEISMIC SAFETY PROJECT 3
-
R. Valizadeh/V. ToansY.L./W.L. /F.C 2\ 02/|2/|o| TRAVELER MODIF ICATIONS BP | AS | 24S1 foesion 5 ). Otter CHECKED b bt ehting PREPARED FOR THE BRIDGE NO. SELF-ANCHORED SUSPENSION BRIDGE <
SeSTon oveRs T —————— [ /N\|wn909] TRAVELER MODIF ICATIONS BP | as | 2431 = ceoneo STATE OF CALIFORNIA [ 2:tenzonorez 34-0006L/R (SUPERSTRUCTURE & TOWER) g
/ Yongd Ioernr/ ). Live [NARK[DATE] DESCRIPTIONS Bv | cr'o | ccor | . Otter M. Roberts PROJECT ENGINEER [ILOMETER POST B
e Velisded) | Vor o I e aomtEs | . otter D poberts DEPARTMENT OF TRANSPORTATION 13.2/13.9) TRAVELER SUSPENSION CONNECTION DETAILS NO. I]s
oo s WWWWW REVISION DATES (PRELIMINARY STAGE ONLY) T sveer | or
Fov:Deterseres PORCAEDUCED PLaNS "'t METERS 10 20 30 40 50 60 70 8 9 100 ELAJ 8?20“ BARITERTRUTSON BRIESM Mwlznwﬂ | | | | | | I687R4 %




| | KILOMETER POST [ SHEET|TOTAL
¢ Suspension—= ¢ Suspension—= DIST.| COUNTY | ROUTE | YOTAL PROJECT | NO. |SHEETS

! ! —— Ball valve & 04 SF 80 13.2713.9 |I135R4]| 1204
4 4 T air couplings etric
i ' O-/ @ 5000 c/c Max m
i Traveler ! T Typ \ ‘
! gorrrrol ! REGISTERED ENGINEER - CIVIL
T tation T

Elevating : :Elevoﬂng ler——On Board 12-19-08

Platform Plﬁffgrm atr pipe PLANS APPROVAL DATE

No. | o- The State of California or its officers or agents

shall not be responsible for the accuracy or

. ‘:L¥’_ completeness of electronic copies of this plan sheet.
: : | L~ Control Station for
[:]‘—’f’———_——_—____—__—_—‘—-\-;E\\\\\\\\\\\“\\\f\‘_______”,,//” each elevating platform. PY.LWT4 gOFFﬁlg % NICHOL
O To be located within 825 BATTERY STREE

' T i sight of the Iinear SAN FRANCISCO, CA 94111
: ! actuators

i Calfrans now has a web site! To gef fo the web site, go to: http:/ /www.dot.cagov
TRAVELER AIR SYSTEM NOTES:
NOTES:
NOTES: KEY PLAN SCHEMATIC
For location of Traveler Control I. All double check valves shall be installed
?+o+ions see Assembly sheets horizontal ly.
or each traveler
PARTS FOR ELEVAT|NG PLATFORM CONTROL 2. All vents without silencers unless noted otherwise shall have
a minimum of 300 mm of pipe and ferminate with a screened
Par+ Description Size Quantity/Traveler downturned elbow.

. 3. Flexible hose (not to exceed 750 mm in length unless
L5-L6| Elevator Platform control Limit Valve 74" I or 2 otherwise noted or shown) may be used for final connections to
equipment.

Shuttle Valve: Will be actuated by elther " . .
6A L5 or L6 as necessary. Y 174 0 or | 4, All pipe sizes are typical for similar locations.
3 Pressure Regulator set to |imit pressure to L o1/4n L or 2 5. On board rigid pipe to be SCHED 40.

620kPag (90 psig)

ka Pressure Regulator set to |imit pressure to 3/4" |
31A | 485kPag (70 psigq)

6. Provide support to 2" pipe within 150 mm of each pipe hose
connection and at 1800 intervals maximum.

or 2

Provide downturned elbow and reducer as required at each equipment connection.

Full flow throttle and reverse valve for the |inear
actuator air motors with built-in emergency stop N | or 2 8. Provide sufficient flexible connection hose to accommodate traveler movement

32 button. Deadman operation. Use same valve type I174 (12,000 mm length).

as is used for trolley throttles.

. Mount throttl n histl | + ibl hand.
Linear Actuator Air Motor. Max air consumption E ou °© ¢ ond whisfle valves so as fo be accessible by hand

33 183 scfm per motor lor2 10. Mount main system pilot valves (Dead Man Switch) so as to be operated by foot.
34 Exhaust Choke Throttling Valve To su;:*mofor | or 2 I'l. Fabricator to design and provide a steel framed, plywood sheathed control
P console. Provide weather cover for all controls.
35 Silencer To suit motor | or 2 .
i ce port o 12. Traveler operating speed 6. m/min (20 fpm) fully loaded going up grade.
36 Inline Lubricator: One Required at each " 3. Anticipated trolley air consumption at full speed is 33 scfm per motorized
air motor inlet. 374 2 or 4 trolley.
37 NOT USED 14. Pneumatic schematics illustrate the principles of the pneumatic systems.
System manufacturer is to review pneumatic schematics; carry out detailed
. layout of the system; make any detailed modifications necessary to ensure
Piloted Safety Valve to allow flow only when .
38 Pedal Valve 40 is actuated. I 174" I or 2 the proper operafion of fhe systems.

- Poppet Valve 15, For functional description of components and other requirements, see

specification.

o
2]
39 NOT USED 6. Elevating platform drives and actuators are designed to operate with air 8
pressure in the range from 490 to 690 kPa (70 to 100 psig). Provide pressure -
Pedal Control Valve, located at the Elevated relief valves to avoid supply of excessive pressure to the drive motors so as ;
Platform Control Station. to avoid excessive motor stall-out torque. f
40 Operation: 174" | or 2 . o
. To Iift Elevated Platform, Pedal must be held 7. 2$2Vg$iﬁ WBIL:?gs$eg§CRove 4 suspension systems (12 motors) and one E
depressed while operating the Throttle Valve. <:> gp . S
a
- - - 18. E2/E3 EB & WB Travelers have 8 suspension systems (24 motors) & two elevating |Ju
3-Way Manual Diversion Ball Valve with Latch-Lock platforms each. These travelers change suspension systems when Hinge A is i) =
Lever and Nut to allow isolation of Elevating " crossed. -
4l Platforms for maintenance or repair without having L1774 ' . . . o]
to shut down the other air systems on the Traveler 9. Quick disconnects items |l & 12 are only on the E2/E3 Travelers. 9 B
SAS Travelers are to be piped with fixed connections. oz
<
20. Main system pilot valves (ifem<:>) - | required for operator facing east ) f
and | required for operator facing west. N E
@ ~
FOR REVICIONS ONLY CONTRACT CHANGE ORDER NO. ol:
SHEET OF Ol
Ao IS
| REQUESTS FOR INFORMATION NOT ADDRESSED IN THIS CCO REMAIN IN FORCE :,
w
<
/A [02/25/11| TRAVELER MOD I F ICAT 10ONS RH [ as | 183 ALL DIMENSIONS ARE IN SAN FRANC 1SCO OAKLAND BAY BRIDGE e
/A Joerizno TRaVELER oD IF TCAT IONS Ri | as | 24si MILLIMETERS UNLESS OTHERWISE SHOWN EAST SPAN SEISMIC SAFETY PROJECT °
o
RVl 120deh/V. Toan/Y. L. W L. /F.C. /A\ |ob/21/09| TRAVELER MODIFICATIONS RH| As | 24siJoesion e scott CHEEKED | iksen PREPARED FOR THE BRIDGE NO. SELF -ANCHORED SUSPENSION BRIDGE :
s Ton oveRs ronT /N oo RAIL CHANGE & WISCELLANEOUS DETATLS] RO | wv_| 24 | — e STATE OF CALIFORNIA| i coees >4-0006L/R (SUPERSTRUCTURE & TOWER) 5
N . . J NG I NI KILOMETER POST] "
g MARK| DATE DESCRIPTIONS BY | CH'D | CCO* -
e Ul Vo e [ L e IS comTiries | ™R, seott C DEPARTMENT OF TRANSPORTATION 13.2/13.9 TRAVELER AIR SYSTEM-02A y
—— pmqmmqmm@mmmmmpmmmmqmmmmmpmq REVISION DATES (PRELIMINARY STAGE ONLYY SHEET | OF
Rev. Doter s718-98 93&°r'e'€ébc§8‘kfm‘«§ MILLIMETERS 0 10 20 30 40 50 60 70 80 90 100 ELAJ 8?20’: | g‘l\gﬁgékgiﬁwga gg%gém—— |2/|9/oa| | | | | | | | | T18R4 %
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OME T :

Platform No. | piIst.| counTy | RouTE | KON T O | PNo. | |seeTs X

Safety Note - Platform Limit Switches Limit switches 04 SF 80 13.2/13.9 |II135SIR2 1204 ,

This circuit prevents movement of the etric E

traveler at any time except when n \ ‘ |

the elevating platforms are fully down. In N |

& order to pass the pier with the SAS travelers % H up REy{RED ENGINEER - ClviL ,

H (when elevating plaftform must be partially T — T !

raised), personnel on the fraveler platform N «~"Toown 06-19-09 |

Ret + must temporarily over-ride T PLANS APPROVAL DATE '

eTrac Nx the elevating platform limit switch. L\: The State of California or its officers or agents .

| shall not be responsible for the accuracy or '

_E (Ib | I /4"NPS completeness of electronic coples of this plan sheet. '

. - (mmmmmmmmmmmeooooo e !

36) = poo iTo Pedal ckt [T.Y.LIN / MOFFATT & NiCHOL ;

Elevating [ I See |134S| |825 BATTERY STREET !
platform No. | b, P i SAN FRANCISCO, CA 94111 :
: o Y - P | :

1 b - up ! Caltrans now has a web site! To get fo the web site, go fo: hitp:/ /www.dot.cagov !

. = B i I : :

| 1 (Ley=—t—_Joomn ! :

B D platform No. 2, i !

1 H N

@ w o P if Present ~e-——— Elevating plotform No.2, If Present :

poTTTTTTTT T ( These items only required for E2/E3 ,

! Platforms) ,

! ,

|| : :

I 1/4" NPS H | /4"NPS |

N ’_@ @ ! :

/2 ) ! E

i :

Extend ! !

1 1

1 1

__T ---------------------------------------------------------- *: ---------------------------------------- = :

/4" NPS : | 5

1 1 1

i :

1 1

; . N0 :

" 1 '

3/4" NPS (Unless Otherwise Noted) I174" NPS W E !/i .

! i :

" ! | :

! | 174" NPS | From Trolley | :

| 1/4" NPS . . Control Circuilt i

T 2 HE | :

E H i :

| = @ P :

I 1/4" NPS | LY |

; /4" NPS L= ;

A\ T @ o -

[ '

P i

! :

Retract | ,

N L 1/4" NPS | ;

5 2] )= V1 N : = :

1 1

1 1 1

1 1

Elevating { ? i E |1r_Lr|§ '
platform No. 2 x | '
| f Present [ |_'-'J_. E \ E 2 |
—— 1 - '

! A 1

— 3 R E i IR el

LY ! @ W

= He | | Ll

1 a 1

Smmmmmmmosmsoooiooes ! ol !

of !

I 1/4" NPS .

S ) s

/A ) NOTES: 8

I

Extend I. For parts list see "Traveler Air System - 02A" sheet. E E

o

CONTRACT CHANGE ORDER NO. ELEVATING PLATFORM PNEUMATIC SCHEMATIC c

SHEET OF NTS 5

w 1

| REQUESTS FOR INFORMATION NOT ADDRESSED IN THIS CCO REMAIN IN FORCE "g :

ALL DIMENSIONS ARE IN SAN FRANCISCO OAKLAND BAY BRIDGE ,

/\ [oerzsini [ TRAVELER moD1IF1CATIONS RH| v | 183 MILL IMETERS UNLESS OTHERWISE SHOWN EAST SPAN SEISMIC SAFETY PROJECT 3

R.Vol 1 2006h/V. Toan/Y. L. /W, L. /F.C. /N [ozri2nof 1RaveLer mopiFicaTioNs RH | TH | 2451 Joesion e scott CHECKED b | enr Tksen PREPARED FOR THE BRIDGE_NO. SELF -ANCHORED SUSPENSION BRIDGE §
BES1GN OVERS IGHT /O\ |08/21/08] TRAVELER MODIF ICATI0NS mil | 2asi Forirs ™, e N STATE OF CALIFORNIA | & tonzanorez 34-0006L/R (SUPERSTRUCTURE & TOWER) &
: " /4w |MARK[DATE DESCRIPTIONS BY | cH'D | cco= - ___ = PROJECT ENGINEER [ILOMETER POST - "o
B bt /02{;2%‘%%/ L I REVIS IO amtries | R, seott o> DEPARTMENT OF TRANSPORTATION 13.2/13.9 TRAVELER AIR SYSTEM-02B g |
P — WWFMWWW REVISION DATES (PRELIMINARY STAGE ONLYY Sweer | o :
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KILOMETER POST | SHEET|TOTAL
DIST.] COUNTY | ROUTE | 4oTAL PROJECT | NO. |SHEETS
04 SF 80 13.2/13.9 |1136RI| 1204
Actuator Top Connection. See j etric
"Traveler Common Details No.4" sheet ___‘\\\\ﬂ } \ ‘
.- REGISTERED ENGINEER - MECHANICAL
Linear Actuator each 12-6-04
side (shown extended) -o-
Protective Boot PLANS APPROVAL DATE
. . The State of California or its officers or agents
Air Operated Drive shal | not be responsible for the accuracy or
Balcony Motor (one side only) completeness of electronic copies of this plan sheet.

T.Y.LIN /7 MOFFATT & NICHOL
825 BATTERY STREET
SAN FRANCISCO, CA 94111

Cross Shaft

Caltrans now has a web site! To get to the web Site, go fo: hitp://www.dot.cagov

uilll

//f—Troveler Platform

Timber Curb

around slot \\\\\\\\\\\\

\—An+1 twist cross member
see Note |

[ —————
e |

f

Access to lower level %B ﬁ%\_ .
s via trap door In deck éi/// Bottom clevis

écfuofoB EofTomNCogneoéiﬁn.SSeeh"T:oveler
ommon Details No.4 an 0.5" sheets.
SECTION A-A

“fé) 1320

Elevating Platform

See Note 6 .
Traveler Truss Structure Bottom Hinge
1/
|- . — NOTES:
Traveler Deck — QA K
\ I. The anti-twist cross member with M30 %
X Actuator is C 150x16. With M50 Actuator &
it is C 230x20. =
2. For Actuator notes, see "Linear 2
Actuators And Drives - 02" sheet. 1=
=
o
3. For Actuator details, see Linear T
Actuators And Drives - 03" sheet. S
 — —
[ . . _] K 4. For Actuator drives, see "Linear )
. \ Actuators And Drives - 04" sheet.
<, e _
__’//// — X 5. Fabricator to verify all actuator lengths, nls
Curb A actuator attachment positions, actuator euls
50 travel requirements etc. w
9! )
/S7 T TN LINEAR ACTUATOR ASSEMBLY (SHOWN ON THE SAS EB TRAVELER) [ . Actuator lengths & travels to be such that BN
% L AALYSS Iz 20 actuator reaches full extension & is arrested 2
° before the gap at the hinge closes tight. E% a
e
=] [}
CONTRACT CHANGE ORDER NO. _____ z
SHEET OF y
FOR REVISIONS ONLY ALL DIMENSIONS ARE IN SAN FRANCISCO OAKLAND BAY BRIDGE °©
REQUESTS FOR INFORMATION NOT ADDRESSED IN THIS CCO REMAIN IN FORCE
| MILLIMETERS UNLESS OTHERWISE SHOWN EAST SPAN SEISMIC SAFETY PROJECT z
L
R. Valizadeh/V. Toan/Y.L. /W.L. /F.C. I oESION o | Otter CHEGKED £ ponikian PREPARED FOR THE BRIBGE_KO. SELF-ANCHORED SUSPENSION BRIDGE s
DESTON OVERS IGAT /N |orsi1| TRAVELER MoDIFICATIONS as | oo | re3 I o cnEcKeD STATE OF CALIFORNIA R. Manzanarez 34-0006L/R (SUPERSTRUCTURE & TOWER) S
b ieth) Vol Toern] | Liu |MARK[DATE DESCRIPTIONS Bv | cr o] ccor L. Otter R. Donliion PROJECT ENGINEER [CLOMETER POST B
e Vel )| Vorgd o el — comties | ). otter O poberts DEPARTMENT OF TRANSPORTATION i3.2213.0f LINEAR ACTUATORS AND DRIVES-OI |s
P — WHMWMWMWMFWW CU 04 REVISION DATES (PRELIMINARY STAGE ONLYY Sneer |or |2
e BRSO " 0 o 0 o o m @ 1 ® % w0 |EA 0120F RRTERITIR B [luelene] | | | [ | | [ioRi %
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KILOMETER POST | SHEET|TOTAL
DIST.] COUNTY | ROUTE | 4oTAL PROJECT | NO. |SHEETS
*x This dimension may be 04 SF 80 13.2/13.9 |I13TRI] 1204
reduced to as little as etric
80 mm at manufacturer’s \ ‘
option. REGISTERED ENGINEER - MECHANICAL

20

oupen Donikign

.
3x10 Tabs, each = _O°ix4 12-6-04 .M 20235
side (these may 43 PLANS APPROVAL DATE
be machined as | The State of California or its officers or agents
part of the clevis ! shal | not be responsible for the accuracy or

\ % N completeness of electronic copies of this plan sheet. e
\[ T / 3/ T.Y.LIN /7 MOFFATT & NICHOL
- O N _.‘E A U 825 BATTERY STREET
S| T ! :B 3 SAN FRANCISCO, CA 94111
N | 5 =
A / = 102 S5 52 Caltrans now has a web site! To get to the web site, go fo: http://www.dot.cagov
O.
s manufacturer’s ] 38 R ©
standard © o e
r . - | ‘ vm < g «©
©
i 57 Dia-4.7 threads/cm- PL 6.4
* % 2Ax59 deep (2 1/4-
85.7 Dig 12 UN-2Ax2.31" deep) 3 mm Lube path 7 Dia holes
(3 378" Dia) & grease nipple P IN RETENT | ON
- ®- PLATE
ELEVATION SECTION A-A ELEVATION SECTION B-B 1:2.5

6. All exterior surfaces of static
steel elements to be provided with

TOP CLEV|S ACTUATOR P|N Mar ine grade epoxy coating as per

specifications.

1:22.5 1:2.5
7. All bolts, load screws, worm shafts & protruding
shafts to be electroless (Nickel-Tungsten
LINEAR ACTUATOR NOTES: -Boron) plaoted to o thickness of 0.001 inch
152.4 Dia I. Load screw to bottom out at . R .
- bottom clevis to prevent excessive 8. For purposes of completing the design of ancillary
q§\:.. 139.6 Dia — Type B Cotroct ion elements, the actuators selected are Unilift Models
: M30 and M50 screw jack actuators as manufactured
2. Stop nut to contact stop plate to by Templeton, Kenly & Co. Inc. Alternative actuators
141 Dia prevent excessive extension and to of equivalent performance and quality are permitted.
prevent the hinge from closing tight. Closed length and travel are not to be altered.
/N\ 128,3 Dig || — Type A ; ; :
e > 3. Lifted Loods aiven are service |oads Radious of gyration of the load screw is not to be
| of || el JIA : & : reduces.
L T ! : 4. Min Structural Factor of Safety required 9. Threads on load screws to be Stub Acme pattern with
! | = 5.0 on all loads. a pitch of 0.6 fthreads per cm (l.5 threads per inch).
Qs i = Min Mechanical Factor of Safety required Do not increase depth of thread cut.
3x10 Tabs o o = 6.0 0on all loads. 0. Note that the drive motors have |imited torque ©
EA side 5 9ls 5. Materials: capability and will stall out before the service @
ng‘g?nﬂégyoge A o Load Screw - Steel stock to Manufacturer’s load capacity of the unit is reached. =
part of the clevis . standards. . . -
3 t < Pipe - Mechanical tube, I'l. For drive motors and mounts see "L inear "
‘s 23 Min Fy=300 MPo Actuators And Drives - 04" sheet. ]
=
- Bottom clevis, Top clevis, Shaft |2. Manufacturer is to set up the stop nuts §
gi " retention plofe{jﬁ:::::::i::}sz in paired actuators (ie. the two actuators |
497 0.5 Min Fy=285 MPa on a single elevating platform) such that =
. they will contact & stop travel within
o Pin - ASTM A572 Grade 50. | mm of each other.
> Welding Electrodes - to be 13, Actuat +o be fabricated to +he tol A =
ELEVATION SECTION C-C approprlate to the material . Actuators to be fabricate o . e tolerance shown. S
— used. Manufacturer to propose G(”‘E”d clevis s
QROFESI0y Pfi i i
/“\‘_‘m"‘\ BOTTOM CLEV | S specific materials for each element. :\. . y o
% ol AALER 1:2.5 . Boots to be Neoprene coated nylon with ] }BOW — mn_Max o
Vulca Seal process complete with air i/ o
breathers as supplied by Unilift or & . £
CONTRACT CHANGE ORDER NO. opproved equivolent. Fna etevis 2
SHEET OF - Bolts - SAE Grade 8. I‘.:_(‘
FOR REVISIONS ONLY ALL DIMENSIONS ARE IN SAN FRANCISCO OAKLAND BAY BRIDGE B
REQUESTS FOR INFORMATION NOT ADDRESSED IN THIS CCO REMAIN IN FORCE
| MILL IMETERS UNLESS OTHERWISE SHOWN EAST SPAN SEISMIC SAFETY PROJECT :
-
R. Valizadeh/V. Toan/Y.L./W.L./F.C. I DESIGN 5 J. Otter CHECKED b Donlkian PREPARED FOR THE BRIBGE_KO. SELF-ANCHORED SUSPENSION BRIDGE §
PESToN ovERSIGAT /N Jo/z511] TRAVELER MODIF ICATIONS as| Jo | 183 o cneexes STATE OF CALIFORNIA | & tionzanorez 34-0006L/R (SUPERSTRUCTURE & TOWER) o
o deth) Vo Toers] | L i |MARK[DATE DESCRIPTIONS B [ ChD | ccor b J. Otter R. Dontkian PROJECT ENGINEER [ILOMETER POST v
e Vel )| Vor. | e amtes | . orrer SRR e barts DEPARTMENT OF TRANSPORTATION 5.2/13.0] LINEAR ACTUATORS AND DRIVES-02 |«
P—— pmqmmqmmwmmmmmpmmmmqmmmmmpmq REVISION DATES (PRELIMINARY STAGE ONLY) SHEET | OF
o porera PoRCAtbbES bEans " MTE 5 o 20 30 40 s0 s0 0 8 %0 100 Ef 8?20“ BARITERTRVISION BRIES T Mwmwﬂ | | | | | | T20R | g
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KILOMETER POST | SHEET|TOTAL
A ONTLTFT M50 octootor DIST.] COUNTY | ROUTE | 4oTAL PROJECT | NO. |SHEETS
: . : 04 SF 80 13.2/13.9 [I138RI| 1204
with 10 2/3:1 gear ratio Y Nom position of stop nut etric
25 Dia SAE Grade 8 Bolts ¢/w Bushings & 152 0D 6.35 Mi
washers to suit Actuator base plate X 0. 99 n \ ‘
wall, Mechanical tube. X Nom clearance when REGISTERED ENGINEER - MECHANICAL

Min Fy=300 MPa 1 fully retracted
114.3 OD, 88.9 ID 12-6-04

(4 1/2 " OD, 3" ID) Special 136 OD Stop PLANS APPROVAL DATE
Electroplated nut c/w 2 set screws W Cup The State of Californio or T1s officers or ogents

Top clevis Boo+t
see Detail A //_

shall not be responsible for the accuracy or

completeness of electronic copies of this plan sheet. —
__________ N———F : T.Y.LIN /7 MOFFATT & NICHOL
_____ --------------: 825 BATTERY STREET
l‘ A SAN FRANCISCO, CA 94111
N | e %[ [____ B l ¥ .‘.‘.".‘.“.m‘.‘.".msr'
! L -E-ﬁ}‘lﬁ@-_uii_ B . \ Caltrans now has a web site! To gef fo the web site, go fo: http:/ /www.dot.cagov
| i Bottom 9. 5x4. 8x57
i i clevis Type B | 277 , (3/8"x3/16"x2 1/4") Long
i Oil lube fitting i i Keyway (Typ)
i ! i i
i ! | T = Travel 52 77\i o i 0
| ! N, gmA . : i
: I 130 7 , 241 L = Pipe length (includes PL{25) A Provide 6 mm Dia e1—
! i , - — ' dgrain plug & cap o = o S r
| : / ' | o |
i T=Trave | ! olosed/ 25 C = Closed length (allows formmm excess retraction) i < " i ) SR B
| : g A\ | ™
i F~—¢ Pin / A i - Nl ®
i / E = Extended length S SO = o 2
;\ 7 |/—@- Pin - o~
/
(;_ Pin S S ACTIHIATOR AS<SFMRI'Y 0~ O
. / ACTUATOR ASSEMBLY Using UNILIFT M50 actuator 50

Actuator Motor Mount pl\?:n‘e (éee detail) _ B _ _ Ttho 738 | *. /_60,
~ .;j/jor s N/ ACT 03, 04, 05 & 06 vi 0 2/3:1 gear ratio

a top plate \\ ; Top clevis Screw (made :
PL“ Y 115 f from tube, -
/_ /—Plpe A \ A \ see Note 3) 406 '
\ —_
‘ ifted | KN Nom /
| — set screw ! Location Ac;ug;or T c E L X Y 7 2 Liffed foads Iift speed ’“lnu A 502
'. y ) DL LL mm/min * - L27 DI
& corou 5 SAS-EB_ |ACT-01 (M30)([1397.5| 2182 [3579.5] 1610 O [I64.5] 130 [J 20 24 630 21D, ol Ca holes
/ SAS-WB [ACT-02 (M30)p[ 1323 [ 2112 [ 3435 | 1540 0 | 169 | 130 [ 20 24 630 UN-2A :3 Dio (3 1/4") SECTION A-A (custom size)
\ P E2/E3-EB N[ACT-04 (M50)(| 1722 [ 2563 | 4285 | 1935 0 [ 165 [ 155 [§ 25 30 400 ONC=2 s
X / E2/E3-EB S|ACT-05 (M50)¢[ 1642 | 2397 [ 4039 | 1769 o | 79 | 155 [{ 25 30 400 % Machine from 102 Dia round ' ——
LN ksmp Nut arrested on E2/E3-WB N[ACT-06 (M50){[ 1756 | 2826 | 4582 [ 2198 0 [ 394 [ 155 [3 25 30 400 Fy=285 Min
motor mount plate or stop ™~ | E2/E3-WB S|ACT-03 (M50)(| 1471 2307 3778 1679 0 160 155 20 24 630
‘ plate at full extension A z“wwuwuwwuwuuuuwuwuwwgﬁj DETA I L A .9
16 9 y T o
e end of ’ UNILIFT M30 actuator N tion of st + ' 0
fravel @L with 10 2/3:1 gear ratio Y, TOm posiTion of sTop nu ”
25 Dia SAE Grade 8 Bolts c/w Bushings X =
- PL 32 141 OD x 6.35 MIn . Nom clearance when . o
& washers to suit Actuator base plate | /— wall, Mechanical tube. ~— fully retracted 7(5?72..0%(?%2% . E 3
Min Fy=300 MPa Special 120 OD Stop X x
Boot j A nut c/w 2 set screws long Keyway (Typ) =
f 85.7 (3 3/8") Dia Z
10 CJP o
N electroplated steel _.r &
—@- Y load screw 27 Dia ! v
N i NN T T T o thru, 4 holes ! 191 ! o
[ | . ': T w (custom size) (N L — I
T | i U 260 S
: TR R R / 4 &
4 e ) | 5
i AN .
i N Y ; Bottom =
: | ; clevis Type A SECT|ON B'B L)
: Boot Dimension :IB Oil lube fitting orovise 6 mm Dia ores 1t 5 .
i : ] A T = Travel 52 drain plug & cap OESSIOy —_ g’» S
i I UL
i 130 |f§3| 210 | L = Pipe length (includes pL@A !/gﬁ"'h\;‘.,“ I Monufoofurer may supply §Ieeves & washer plates g
i f 415560 e T Toemds_P.DuxburyX in lieu of custom hole sizes. e|-
| T=Travel ' C = Closed length (allows formn'm excess retraction) N<: 64677 . . @ N
i <~ pin 2. For details not shown, see "Linear Actuators And S A
i ¢ E=Exfended length AN i Drives -01,-02 & -04" sheets. e E
L/—(E Pin z
i . 3. Manufacturer may supply solid screw in lieu of 9
N_¢rin CONTRACT CHANGE ORDER NO. ____ ACTUATOR ASSEMBLY | o RE e oLy o Y supply z
SHEET OF ACT _ O I & _ 02 Using UNILIFT M30 actuator I'.:-:
with 10 2/3:1 gear ratio =
| REQUESTS FOR INFORMATION NOT ADDRESSED IN THIS CCO REMAIN IN FORCE | 155 ¢ MILLIMEATLELRSD IUMNELNES'S,ISO NOSTHAERREWIISNE SHOWN Eﬁg;g:;‘ﬁ'zg?SS?ELQZEE?ﬁYPgSngE °
L
o
R. Valizadeh/V. ToansY. L. /W. L. /F.C. | DESIGN ™ . Otter CHECKED R, Donlkian PREPARED FOR THE BRIDGE_NO. SELF-ANCHORED SUSPENSION BRIDGE z
SESTON OvERSIORT v, /\ |03/14/11] TRAVELER MOD IF ICATIONS as| up | 183 o T orrer o STATE OF CALIFORNIA :;QO“J‘E'C‘TZ"'E‘:I?;EER K?L‘;‘S?:”ftgi (SUPERSTRUCTURE & TOWER) I
) o IMARK| DATE DESCRIPTIONS BY | CH'D | cco= : . !
%ﬁ%@é%z’w/ | ! REVISIONS oumtiies |7 J otter S e obarts DEPARTMENT OF TRANSPORTATION 5.2.13.0] LINEAR ACTUATORS AND DRIVES-03 |,
SrY— wmqmwmmwmpwmpm REVISION DATES (PRELIMINARY STAGE ONLY) SHEET | OF
v poter 7iee8 ?3&°é'€ébc§8‘kfn&§ M'LUMUERSO 10 20 30 40 50 60 70 80 9 100 ELAJ 8?20’:| 2;2’352;"25’;’&%3 ggégéNc—— wwﬁlgmﬁlnzmml | | | | | | T21RI g
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OMETER POST | SHEET
130 . 761. 4 . oist.| county | route | NIGOMETER EST | PNo. | |enreTs
5 114)Dia < 88 04 SF 80 13.2/13.9 [I139RI| 1204
o Lot 3 Lo AN !
o | | | | | | 3 Dia
[ ~ Lo ! o) . o : : etric
i 07 RRZERY 7z 1T /Ry, o ; \ 4
f i i | P P f i f Vi A _fl b 7 REGISTERED ENGINEER - MECHANICAL
I RILS : BN i
Eng of . i 138 Dig RI.5 12-6-04
op plate——m NOTE: 1o PLANS APPROVAL DATE
The S f Californi i ff
SECTION A-A SECTION B-B Adjust plate & bolt dimensions Dia s:gu?g;fgergsl)ponog?n;?eogor?ngoclg:::c;rorogems
to suit actual Actuators & completeness of electronic copies of this plan sheet.
. NOTE: _ —_—
Drive motors chosen. —Q SECTION C-C T.Y.LIN / MOFFATT & NICHOL
R20 Adjust plate & bol+ hole 825 BATTERY STREET
T dimensions to suit actual SAN FRANCISCO, CA 9411
30, 64, 35 yp 30, 64, 213 203.2 _  203.2 _  47.8 /\ Actuators & Drive Motors C - -
° i i ° i | i Mmoréonf chosen. Caltrans now has a web site! To get to the web site, go fo: http://www.dot.cagov
b i i "’l i i I v i
U — g/D'G*e ! Quiline of Motor Mount Plote 30, 64 216.5 ., 95.5 95.5 35 27 Dia hole —((C)
A1 e 9 A oY i -1 9 ! ! Stop Plate Assembly (see "Linear o _ ! | /(Typ 4 holes) ;
= ! sheet) bt ZZ D'f hole
o | . G A ( holes)
9 PL 19 = i j —=—R40 / C 150x16 P
~ ¢ Motor P AT-Y D - _('T‘ '_';'-g-'-_-'-_-'-_-'-_-'-_-'-_-' -2 R LO f anti-twist
: < e ' = W N 11 ¢ Shaft~ & member
tle o B i g | g AR =S A T O R " b
L 1D VA S . § Shaft
—_ + -+ p—
© 3 | | ZZ z t- B o jg :TS .
° 1 1 I R J o
ml L8 bia role I8 Dia hole \JﬂB R Bt +-—-—= ¢ Actuator \\_
(Typ 4 holes) (Typ 4 holes) . e et k. bbbl o ¢ Actuator
T © e _] ’
PLAN 27 Dia hole e 18 Dig hole ¢ Actuator
(Typ 4 holes) (T 4 holes)
SHIM PLATE PLAN PL 25.4 C 230x20 yp 4 holes)—(~ /7 ( M—F L)t @d i @
e anti-twist member Outline of motor PL 25
: mount plate (for !
MOTOR MOUNT & STOP PLATE 5768 w/ o motor) —/ A ~ 2
Flexible jaw 1:5 260
coupling

Max angular

offset - | degree M50 Linear Actuator PLAN ‘—©

Max parallel Flexible jaw

offset - 0.4 mm

i 276 ¢ 5725 279.2 coupling .
gggqﬁ?mro*'”g Motor Performance Max angular MOTOR MOUNT PLATE
Lovejoy L150 or %g Characteristics offset - | degree I:5 . STOP PLATE
equivalent €= Starting torque - 201 N-m Max parallel M30 Linear Actuator 1t 5
e Stall torque - 311 N-m Max offset - 0.4 mm 27
h=H Speed Max power - 168 rpm Torque rating 276 + 577 178
Air consumption @ Max power 200 N-m [ =
- 5.2 m3/Min Lovgjoy LI10 or [
equivalent z
£ Floating shaft & couplings
L E Min torque rating - 206 N-m
Mul+i-valve air motor & Uniiift model 200 SN or equivalent. N
Ingersol | Rand Air L x Min cross shaft size -73 0D 2
Motor Model 34RA0I7 x 4.8 wall. e
or equivalent. (Note: —_ -
If alternate motor is /*C 230 -‘==j 7 B Motor Performance °
g?newgﬂsmoﬁg*lngb """""" ' Multi-valve air motor T~ -1 N Characteristics I§
revise:jo*ro Soﬁc}a / } Ingersol | Rand Air = Starting torque - 133 N-m IS
v | Motor Model 34RA0I | [HH n_J Stall torque - 206 N-m Max z
6 Dia Grade 8 Floating shaft & couplings or equivalent. (Note: [y H Speed @ Max power - 255 rpm W
bolts c/w lock washers Min torque rating - 300 N-m If alternate motor is & ! _ Air consumption @ Max power =
Unilift model 200 SN or equivalent. used, mounting /A |/ “WESGLEEISSENTTIT T % - 5.2 m3/Min )
64 Min cross shaft size -73 0D dimensions to be
lgf‘cm)g r:ogz*mg*lrg:eside I I x 4.8 wall. revised fo suif) \ -
Sto ‘ late on other side —/ stop DIOE/ C 150 @ S
PP assembly 25 Dia Grade 8 bolts 16 Dio Grode 8 [N I
& lock washers bol*éoc/golgck 64 312 25 Dia Grade 8 bolts w
ACTUATOR DRIVE FOR M50 ACTUATOR washers ( ! & lock washers BN R
5 Motor mount plate o
' PL 25.4 on motor side S N
Stop plate on other side @E
(=] (5}
CONTRACT CHANGE ORDER NO. ACTUATOR DRIVE FOR M30 ACTUATOR =
SHEET OF s o
ALL DIMENSIONS ARE IN SAN FRANCISCO OAKLAND BAY BRIDGE °©
FOR REVISIONS ONLY REQUESTS FOR INFORMATION NOT ADDRESSED IN THIS CCO REMAIN IN FORCE
| MILLIMETERS UNLESS OTHERWISE SHOWN EAST SPAN SEISMIC SAFETY PROJECT :
-
R. Valizadeh/V.Toan/Y.L./W.L./F.C. I DESIGN % . Otter CHECKEO R, Donlkian PREPARED FOR THE R BRIDSE _NO. SELF-ANCHORED SUSPENSION BRIDGE §
- T . Manzanarez 34-0006L/R PERST
DESION OVERSWH/T’,/_MQ /YL;% “%KIOE/:STIIEI TRAVELE[F:E'MSASEII;TIICQI\TISIONS gi c:?o C|C303x oeTaiLs " otter e kion STATE OF CAL":ORN'A e B (SUPERSTRUCTURE & TOWER) 'i'
7 e : Y HECKI
?@%%% T AT | REVISIONS oustimies | * ) otter SRR berte DEPARTMENT OF TRANSPORTATION s.2.13.9] LINEAR ACTUATORS AND DRIVES-04 y
Rev. Date: 5-18-98 W CU 04 REVISION DATES (PRELIMINARY STAGE ONLY) SHEET OF F
%Acégébcég“ﬁfmg MILLIMETERS 0 10 20 30 40 50 60 70 80 90 100 EA OI120F | 213’352@"3557'5%3 g%%séNc_— Mwnmml | | | | | | 722R| Z
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| T T el el
. - & Actuator 04| sF 80 13.2/13.9 [113951] 1204
! etric
48 203 | 203 48 —
! S
i \ ‘ REGISTERED ENGINEER—€T7 1L S
! — 27 Dia 4 holes g
! 02-25-11
- i PLANS APPROVAL DATE >
! The State of California or its officers or ogents
! shal | not be responsible for the accuracy or
| completeness of electronic copies of this plan sheet. =
T.Y.LIN /7 MOFFATT & NICHOL
825 BATTERY STREET
SAN FRANCISCO, CA 94111
/_ € Actuator Caltrans now has a web site! To et fo the web site, go fo: hifp://www.dof.cagov
a
pL 25— . N P
R20, Typ J\ i
CJP ~ 152 OD Mech. tfube
5 8
SECTION A-A
1:2.5
i
| PL 9.5x250 OD x 153 ID
i
i
i
i
T ] I—
N i 11
| i |
| i |
6 1 i |
| i | PL 9.5 fins
| | |
A : i : A
1 i 1
| i |
: i : 3
: i ! 5
1 1 1 T -
8 | i | 2
i i i S
! i ! N &
| 1 1 A
i i i h
i [ i © ]
| i | ~ 5
! i ! | I throat =
Il ) 1 U Il (]
L] i :
i i )
ELEVATION
Dl
STOP PLATE ASSEMBLY ol
@ M50 ACTUATORS N
122.5 8 é
i 5
CONTRACT CHANGE ORDER NO. _____ =
L
SHEET OF =
ALL DIMENSIONS ARE IN o
| REQUESTS FOR INFORMATION NOT ADDRESSED IN THIS CCO REMAIN IN FORCE MILL IMETERS UNLESS OTHERWISE SHOWN EﬁgTFg;;‘ﬁ I 22?53?2L222E$$YP223225 5
o
.
Y HECKI . - (=
R. Valizadeh/V. Toan/Y.L. /W.L. /F.C. [ DESIGN ® A. Sanjines CHECKED ), Duxbury PREPARED FOR THE b, Momzonores 3:’?'3‘;‘055/’? SELF(éALt;I'EEIg:TE:UCS_IFJL"S:EENsI_?gwgg)l DGE 5
DESTGN OVERS 1GHT 2 v, @Iomsm TRAVELER MODIF ICATIONS As| o 183 Forrercs e Soniines ey STATE OF CALIFORNIA PAOJECT v B 2
), y MARK| DATE DESCRIPTIONS BY | CH'D | CCO*
G B Vel e T o | REVISI0NS oumntimies |* 4 sonjines T D oy DEPARTMENT OF TRANSPORTATION 5.2/13.0] LINEAR ACTUATORS AND DRIVES-05 |
— WMWMWWWM REVISION DATES (PRELIMINARY STAGE ONLY) smeer | or 12
v Doter 5718798 ?S?r'«'éébcéﬁ‘k&&'é MILLIMETERS 0 10 20 30 40 50 60 70 80 90 100 ELAJ 8?2()’: | 2&2’3?2&"3;5?;’.‘33 gg#ggm__ uemml | | | | | | | | 722S1 Iﬁ
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