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The San Francisco-Oakland Bay Bridge East Span
Seismic Safety Project: Supplement to Final 30% Design Report

#

Supplemental
Report

This supplement to the 30 percent design report
summarizes recommendations made by the
Engineering Design Advisory Panel (EDAP) and
identifies revisions made since the 30 percent
design submittal.

1.0 EDAP Recommendations

At its meetings on April 15 and May 29, 1998,
EDAP approved the following four recommendations
for MTC’s consideration regarding the design of the
new eastern span of the San Francisco-Oakland
Bay Bridge:

1. The new eastern span should be a single-tower
self-anchored suspension bridge.

2. The skyway section of the new eastern span
should be constructed of either concrete with a
variable depth profile or steel with a uniform
depth profile, and the minimum span length
should be 160 meters except near the Yerba
Buena Island transition and near the Oakland
touchdown.

3. The new eastern span should have a single
bicycle/pedestrian path on the south side of the
eastbound deck, with a width and height (in
relation to the deck) adequate to assure the
safety and comfort of path users and to protect
the views of motorists.

4. The pile caps for the piers supporting the
skyway section should be placed above water,
but with careful attention to the design.

Tower

EDAP's first recommendation is that the new
eastern span should have a single-tower self-
anchored suspension long span over the shipping
channel adjacent to Yerba Buena Island. Figures 1,
2, and 3 show computer renderings of this bridge.
EDAP selected the suspension design instead of a
single-tower cable-stayed long span that had also
been developed to the 30 percent design stage.
Many members of EDAP commented that both the
suspension and cable-stayed designs had been

Figure 3. Suspension Bridge—Single Tower (Panoramic View)
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Figure 2. Suspension Bridge—Single Tower
(Portal View)
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Figure 4. Suspension Bridge—Single Tower (Side Elevation)
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significantly improved and refined since the design
teams began work in January 1998. EDAP's recom-
mendation of the single-tower self-anchored suspen-
sion design was based on the following factors:

m The suspension design links the new eastern
span to the Bay Area's rich tradition of suspen-
sion bridges which include: the Golden Gate
Bridge, San Francisco-Oakland Bay Bridge
western spans, and new Carquinez Bridge.

m The suspension design is asymmetrical (Fig. 4),
with the main span (east of the tower) about
twice as long as the back span (west of the
tower). This asymmetry is not only visually

appealing, but it shifts the tower west to a
better foundation further up the rock shelf near
Yerba Buena Island and results in a shipping
channel with a horizontal clearance of more
than 1,000 feet.

Both the single-tower and self-anchored features
of the new eastern suspension span represent
significant innovations in bridge design. For
example, the tower is not really a single tower
but rather four vertical pylons linked with
“sacrificial” fuses (Fig. ) that are designed to
protect the load-bearing pylons during an
earthquake.

-
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Skyway

EDAP's second recommendation addresses the
appearance and construction material for the
skyway portion of the bridge, which extends from
the suspended long span to the Oakland shore.
EDAP's preference is that the span length (distance
between piers) for most of the skyway be at least
160 meters. This recommendation minimizes the
number of supporting piers and provides a more
graceful profile for the skyway. This span length
can be achieved with a haunched (arch-like profile)
concrete deck or a uniform depth (level profile)
steel deck. Although Caltrans estimates that the
steel deck would cost significantly more than the

Figure 5. Suspension Bridge, Single Tower (Section Elevation)
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Figure 6. Panoramic View of Skyway with Haunched Concrete Girder
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Figure 7. Panoramic View of Skyway with Uniform Depth Steel Girder

concrete deck, EDAP recommended that both decks
be designed and bid with the winning low bid deter-
mining the construction material to be used.
Figures 6 and 7 show panoramic views of the
skyway with haunched concrete girders and with
constant depth steel girders. Figures 8 and 9 show
section elevations of the girders.

Bicycle / Pedestrian Path

EDAP's third recommendation suggests that a single
bicycle/pedestrian path be located on the south side
of the eastbound span (Fig. 10). In addition to the
single bicycle/pedestrian path, the design team
developed a proposal for two paths, one each for
bicyclists and pedestrians. One path is located on
the south side of the bridge, and the other is located
on the north side. EDAP rejected the two path
option for two reasons: (a) the path on the north

side of the westbound span heading uphill from
Oakland to the island could interfere with motorists’
views, and (b) for security’s sake, it would be better
to concentrate (what may be, on many days) a
modest number of path users on one facility,
instead of spreading them over two. Caltrans’
bicycle and pedestrian advisory committee request-
ed that EDAP recommend either two paths each 10
feet wide and 1 foot above deck level, or one path 15
feet wide and also 1 foot above deck level. EDAP
agreed to recommend one path, but deferred to
further study the exact horizontal and vertical
dimensions of the path.

Pile Caps

EDAP's fourth recommendation addresses an earlier
recommendation that the Commission approved in
July 1997. “For the skyway section, particular

RLE

Figure 8. Skyway, Haunched Concrete Girder
(Section Elevation)

Figure 9. Skyway, Uniform Depth Steel Single Cell Girder
with Orthotropic Deck (Section Elevation)

attention should be paid to the design of the
supporting pier as it enters the water, including the
possibility of submerging the pile cap below water.”
After further analysis by the design team, EDAP
recommends for cost, safety, and other reasons that
the pile caps should be placed above water, as is
the standard practice in bridge design.

2.0 Design Revisions Since
Submittal of 30% Report

Some design revisions have been made since
submittal of the 30 percent report on May 29,
1998. These include:

B The alignment of the structure has been
adjusted to reflect the longer main span tangent
lengths for the recommended suspension span.

The San Francisco-Oakland Bay Bridge East Span
Seismic Safety Project: Supplement to Final 30% Design Report
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Figure 10. Bicycle / Pedestrian Path

® The span arrangement for the skyway and
Oakland Approach Structure has been refined
and adjusted to suit the revised alignment.

® The bicycle/pedestrian path width, configura-
tion and construction cost have been revised to
reflect recommendations presented by Caltrans’
bicycle and pedestrian advisory committee at
the May 29, 1998 EDAP meeting.

®  The typical cross section of the haunched concrete
skyway has been modified to be compatible with
the wider bicycle/pedestrian path.

®  The construction period has been revised from
30 months to 31 months for the main spans of
the single tower suspension structure. This
revision does not affect the total time required
for bridge completion. Figures 11-13 give revised
construction schedules for the Suspension
Bridge-Single Tower Alternative.
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HAUNCHED CONCRETE SUPERSTRUCTURE
Foundations
Piers
EB Supersiructure Construction
WB Supersiruciure Construction
Qverlay & Barrler

Foundations

Piers

Steel Fabricalion

EB Superstruciure Consiruclion
WB Supersiructure Construction
Overlay & Bairier |

|
UNIFORM STEEL SUPERSTRUCTURE ‘

SINGLE TOWER SUSPENSION |-

Tower Foundation |
Steel Fabricalion |
Tower Consiruction
West Pler [
East Pier (.
Deck Construction |
Overlay & Barrier

Remove Falsswork |

Figure 13.
Construction Schedule
YBI Detour Alternatives

Figure 11.
Construction Schedule

Skyway Alternatives

Figure 12.
Construction Schedule

Suspension Main Span
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NORTH / NORTH OPTION
Build Detours
Oakland Tralfic Change
Westbound Detour in Sarvice
Eastbound Detour in Service
Build WB Transition Struclure
Buitd EB Transition Siruciure
Switch Tralflc lo WB Trans
Switch Tralfkc to EB Trans.
Demolish WB Delour Structures
Demolish EB Detour Structures
Demolish Existing Bridge

Bridge Complete > @
| | +11 Monihs

s

50 51152 53| 54
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NORTH/ SOUTH OPTION
Build Detours
Oakdand Trattic Change
Weslbound Detour in Servica
Eastbound Detour in Service
Build WB Transilion Struclure
Build EB Transtion Slructure
Swilch Tralflc to WB Trans
Swilch Tralllc to EB Trans.
Demobsh Detour Struciures
Demolksh Existing Bridge

{_+9 Months ]

1
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'SOUTH / SOUTH OPTION

Build Delours

Wesibound Delour in Service
Eastbound Detour in Service
Build WB Transitlon Structure
Bulld EB Transitlon Structure
Swilch Traffic to New WB Bridge
Switch Traflic to New EB Bridge
Demolish Detour Structures
Demolish Existing Bridge

+16 Months
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m Other refinements were made to the construc-
tion cost estimates. These include a slight
increase in the structural steel quantities for the
suspension span tower and superstructure and
an increase in the unit cost for piling at the
easterly pier for the main span. Tables 1-3
provide revised cost data for the Suspension
Bridge-Single Tower Alternative. (See page 6.)

Structural drawings are provided in an appendix
to this supplemental report and incorporate these
design revisions.

3.0 Skyway Optimization Study

Results of the skyway optimization study presented
at the May 29, 1998 EDAP meeting are provided
herein for reference purposes.

Selection of an optimum span length is based on
the following criteria:

m Cost
m Aesthetics
® Constructibility

Span optimization studies determine a minimum
cost configuration. The optimum span length is
where the combined cost of the substructure and
superstructure is a minimum. Figures 14 and 15
show results of optimization studies for the
haunched concrete girder and for the uniform depth
steel girder with orthotropic deck. These studies
include span lengths between 100 and 220 meters.
In addition to dead and live loads, the shape of
these curves is influenced by other factors such as
earthquake demand and ship collision loads.

Figures 14 and 15 show normalized cost per square
meter of deck area versus span length for the
skyway substructure, superstructure and their
total. The costs have been normalized with respect
to the total cost per square meter for the selected
span length. The figures show that span lengths in
the range of 160 to 200 meters are cost effective for
both steel and concrete alternatives. Based on
aesthetics and constructibility criteria,

the design team has selected 160 meters as the
optimum span for both alternatives.

Spans longer than 160 meters would require deeper
girders and would complicate the structural/visual
transition to the main span. The design team
prefers the appearance of a slender deck with

a clean transition between the main span and

skyway.

Moreover, constructibility studies show that

a 160-meter long span can be built efficiently
and readily using commonly available equipment
employing either balanced cantilever or heavy lift
erection procedures.

Haunched Concrete Superstructure
Optimal Span Length
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Figure 14. Span Optimization Study—Haunched
Concrete Girder

Uniform Depth Steel Superstructure
Single Cell Orthotropic Deck

Optimal Span Length
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Figure 15. Span Optimization Study—Uniform Depth
Steel Girder
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Table 1. Cost Estimate Summary Sheet

COST ESTIMATE
SUMMARY SHEET

SENATE BILL 60
SKYWAY

CURRENT SKYWAY

{Haunched Concrete
without Cable Supported
Main Span)

SUSPENSION MAIN SPAN STRUCTURE
{MAIN SPANS 180m & 385m)

SINGLE STEEL TOWER

Haunched Concrete

Uniform Depth Steel

Construction L Unit Cosl

Conslruction Unil Cost
Cost My

8
Construction Unit Cost
Cosl l §/M4

S
Conslruction Unil Cost
Cost (81M2)

The San Francisco-Oakland Bay Bridge East Span
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Longh. Cost (54
| * MAIN SPAN! 625-700m $150493.000  (85016) | $150200000  (§5.007) | $300773.000  ($6,962) | $300773.000  (§8.952)
B SKYWAY 200-231m | $577893000  (55016) | $530600,000  (54606) | $516303668  (34,606) | 8571038502  (§5.104)
L C  TRANSITION STRUCTURE | 407m | $64615000  ($3307) | $50500000  (52628) | $50.500000  (§2628) | $55200000  ($2877)
‘ D OAKLAND PLAZA varies | $43,005.000 NA $20000000 (51577 | $20.000000  ($1.577) | $29,000000  (§1,577)
] E  YBIDETOUR STRUCTURE | Vaies |Includedin Transilion Sructure | 49000000 (61,561) | $49.000000  (§1.561) | $49.000000  ($1861)
I F  BRIDGE DEMOLITION NA | $46,000,000 NA $54,100,000 NA $54,100,000 NA $54,100,000 NA
" o SUBTOTAL ($1998) $862,100,000 $863,400,000 $998,700,000 $1,059,100,000
T H ESCALATION TO 2002 @ 3%/YR $685,000,000 $108,354,307 $125,345,649 $132.926,381
) I STRUCTURE SUBTOTAL ($2002) $967,100,000 $974,800,000 $1,124,000,000 $1,192,000,000
= J ROADWAY CONST COST $54,000,000 $89,500,000 $89,500,000 $69.500,000
g K SUPPORT COSTS $96,000,000 $155,400,000 $155.400,000 $155,400,000
) L CONTRACT 19 EAST RETROFIT $5,000,000 $0 $0 s0 '
g i ___ TOTALRSCALATED COST (42003) $1,122,100,000 $1,216,700,000 $1,368,900,000 $1,436,900,000
N GROUND MOTION CONTINGENCY (W/O
: DEMO] NA $91,090.887 $106,310,997 $113,110.997
LE P SUBTOTAL ($2002) NA $1,307,800,000 $1,475,200,000 $1,550,000,000
COMPARATIVE LIFE CYCLE COST AT PV
g i [§2002) ** NA $11,201,893 $11,534,000 $15.866,000
QO R D R ko NA $20,133,700 $27.728,000 $30.911,000
o R TOTAL ($2002) NA $1,339,000,000 $1,514,000,000 $1,597,000,000

** Comparative Life Cycle Costs Include only Maintenance & Repair [tems whose costs differ appreciably between Alternate Design Configurations.

INCREMENTAL COST TO ADD BIKEWAY { Based on 4.75 m Elevated Path along South S{de of Structure.)

BA STRUCTURE CONST NA $42,600,000 $42,600,000 $42,600,000
:_3 BB SUPPORT COSTS NA $1,300,000 $1,300.000 $1,300,000

BC ROADWAY CONST COST NA $500,000 $500,000 $500,000
req wn |BD TOTAL COST (§1998) NA $44,400,000 $44,400,000 $44,400,000
o E RE ESCALATIONITO2002(@ 3% /IR NA 95,572,501 $5.572,501 $5.572,601
. lj : BF  TOTAL ESCALATED COST ($2002) NA $50,000,000 $50,000,000 $50,000,000
1 |j 5

(5] INCREMENTAL COST TO ADD AESTHETIC LIGHTING {Additional Cost for Upgrading Standard Safety Lighting to Aesthetic Lishtl.nl_]__

n = A LIGHTING COST NA NA $12,100,000 $12,100,000
- s SUPPORT COSTS NA NA 757,000 $757,000
1y Lc ROADWAY CONST COST NA NA $550,000 $550,000
LD TOTAL COST ($1998) NA NA $13,410,000 $13,410,000
L LE ESCALATION TO 2002 @ 3%/YR NA NA $1,683,073 $1.683,073

LF TOTAL ESCALATED COST ($2002) NA NA $15,100,000 $15,100,000

(-

w* Comparative Life Cycle Costs Include only Maintenance & Repair Items whose costs differ appreciably between Alternate Design Configurations.

=

FUTURE LIGHT RAIL: The Cost to include provisions on the structure for Future Light Rail
is estimated between $12,000,000 to $24,000,000.

This cost does not include any Rail Facilities.

el 12 & A&
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Table 2. Main Span Cost

RCVD BY: RAF INEST:
San Francisco - Oakland Bay Bridge East Span OUIL'EST;
BRIDGE: Seismic Safety Project BR. No.: 34-0006 DISTRICT: 4
Main Span Segment - Single Steel Tower CU: 04 RTE: 80
TYPE: _Extended 385m Suspension Bridge - Steel Deck EA: 01200K CO: ALA/SF
KP: 0
LENGTH: 700.0 Meters NUMBER OF STRUCTURES IN PROJECT : EST. NO.
WIDTH: '48.0 Meters PRICES BY : COST INDEX:
AREA = 33600 m sq QUANTITIES BY: DATE:
QUANTITIES CHECKED BY: DATE:
CONTRACT ITEMS [ TYPE | UNIT | QUANTITY | PRICE | AMOUNT
Substructure; West Pier .
1 STRUCTURE EXCAVATION (BRIDGE) TYPED m3 6,000 $75.00 $450,000
2 STRUCTURE EXCAVATION (BRIDGE) TYPEH m3 2,000 $192.00 $384,000
3 STRUCTURE BACKFILL (BRIDGE) m3 4,000 $40.00 $160.000
4 CIDH CONC. PILING 25 M m 80 $2,200.00 $176.000
5 CIDH CONC. PILING 2.5 M (wrermcasns) m 126 §5,100.00 $642,600
6 STRUCTURAL CONCRETE, BRIDGE FOOTING m3 3,800 $250.00 $950,000
7 STRUCTURAL CONCRETE. BRIDGE m3 1,570 $600.00 $942,000
8 BAR REINFORCING STEEL (BRIDGE) kg 1,430,000 $1.20 $1,716.000]$5,420,600
Substructure: Tower Pier
i STRUCTURE EXCAVATION (BRIDGE) TYPED m3 30,000 $52.00 $1.560,000
2 CIDH CONC. PILING 2.5 M (weermcases) m 770 $7,700.00 $5,929,000
3 PRESTRESSING, FOOTING LS 1 $425,000.00 $425,000
[ STRUCTURAL CONCRETE, BRIDGE FOOTING m3 3,590 $490.00 $1,759,100
5 STRUCTURAL CONCRETE, BRIDGE m3 0 $1,025.00 $0
6 BAR REINFORCING STEEL kg 0 §1.20 $0
7 BAR REINFORCING STEEL (EPOXY COATED) kg 1,860,000 $2.00 $3,700,000
8 FURNISH STRUCTURAL STEEL kg 6.305.000 $3.60 $22,698,000
3 ERECT STRUCTURAL STEEL kg 6,305,000 $0.72 $4,539,600
10 CLEAN AND PAINT STRUCTURAL STEEL LS 1 $1,750,000.00 $1,750.000
11 MISCELLANEQUS METAL kg 30,000 $12.00 $360,000]$42,720,700
Substructure: East Pier
1 FURNISH CISS PILING 2.5M m 1,520 $5,500.00 $8,360,000
2 DRIVE CISS PILES 2.5M EA 16 $68,000.00 $1,088,000
3 PRESTRESSING, FOOTING LS 1 $675,000.00 $675,000
4 STRUCTURAL CONCRETE, BRIDGE FOOTING m3 5,340 $490.00 $2.616,600
5 STRUCTURAL CONCRETE, BRIDGE m3 2,050 §740.00 $1,517.000]
B BAR REINFORCING STEEL kg 0 $1.20 30|
7 BAR REINFORCING STEEL (EPOXY COATED) kg 2,580,000 $2.00 $5,160,000/$19,416,600
Supersiructura
| MINOR CONCRETE, (COUNTERWIEGHT) m3 5000 $160.00 $800,000
2 FURNISHANSTALL DECK OVERLAY m2 35000 §52.00 $1,820,000
3 BEARING DEVICES LS 1 $260,000.00 $250,000
4 JOINT SEAL ASSEMBLY m 100 $13.000.00 $1,300,000
5 FURNISH STRUCTURAL STEEL kg 22,700,000 $3.54 $80,358,000
5 ERECT STRUCTURAL STEEL kg 22,700,000 1.3t $29,737,000
7 FURNISH SUSPENSION CABLE ASSEMBLIES kg 3,843,000 $2.20 $8.454,600
8 ERECT SUSPENSION CABLE ASSEMBLIES kg 3,843,000 $3.50 §13,450.500
9 FURNISH SUSPENDER ASSEMBLIES kg 272,000 $4.24 $1,163,280|
10 ERECT SUSPENDER ASSEMBLIES kg 272,000 _ 8431 §1.172,320]
1 CLEAN & PAINT STRUCTURAL STEEL LS 1 $5,750,000.00 $5,750,000
12 MISCELLANEOUS METAL BRIDGE kg 5,000 $6.00 $30,000
13 BARRIER m 2.800 §125.00 $350.000{$144,625,700
Misc.
1 FENDER SYSTEM LS 1 $3,100,000.00 $3,100,000]
2 ELEVATOR (INC. MECH. & ELECT) LS i $673,000.00 $673,000
3 NORTH SLOPE STABILIZATION LS 1 $600,000.00 $600,000]$4,373,000
SUBTOTAL §$216,556,600|$216,536,600
COMMENTS: MOBILIZATION $24.061,844
Cosls ean be reduced if Boted Conneclions SUBTOTAL BRIDGE ITEMS $240,618,444
are used instead of Welds on Steel Towers CONTINGENCIES (@ 25%) $60,154.611
BRIDGE TOTAL COST $300.773,056
GRAND TOTAL $300.773,056
| COST PER SQ. METER | s8g52 | FOR BUDGET PURPOSES - SAY $300,773,000
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Table 3. Bicycle / Pedestrian Incremental Cost

— —— “ﬂ'— — ——— e
San Francisco - Oakland Bay Bridge East RCVDBY: RAF INEST:
STRUCTURE.: Span Seismic Safety Project OUT EST:
Bikeway Addition - South (Eastbound) Side BR. No.: 34-0006 DISTRICT: 04
TYPE: Single Lane - Elevated from Roadway CU: 04 RTE: 80
BA 01200K CO: ALA/SE
KP:
LENGTH: 3538.0 m NUMBER OF STRUCTURES IN PROJECT : EST. NO.
WIDTH: 48 m PRICES BY : COST INDEX:
AREA = 16805.5 m sq QUANTITIES BY: DATE:
L QUANTITIES CHECKED BY: DATE:
CONTRACT ITEMS | TYPE | UNIT | QUANTITY| PRICE | AMOUNT
Transition Structure 402.0 m
1 CIDHPILES m 684 $100.00 $68,400
2 PRESTRESSING STEEL 222700 LS 1 £935,000 $935,000
3 STRUCTURAL CONCRETE, BRIDGE m3 1.530 $600.00 $918,000
4 FURNISH/INSTALL DECK OVERLAY m2 1,900 $52.00 £98,800
5 JOINT SEAL ASSEMBLY m 15 $13,000.00 $195,000|
6 BAR REINFORCING STEEL (BRIDGE) kg 184,000 £1.20 £220,800
7 MISCELLANEQUS METAL BRIDGE kg 3,216 $6.00 $19,296
8 SEPARATION RAILING m 402 §150,00 $60,300
9 BIKEWAY RAILING m 402 §750.00 $301,500
10 RAMP TRANSITION 30 LS 1 §150,000.00 $150,000
SUBTOTAL $2,967,096|$2,967,096
COSTM $7,381|$7,381
Muinspan & Cantilevers (Suspansi 7000 m
1 FURNISH/INSTALL DECK OVERLAY m2 3,330 $52.00 $173,160
2 JOINT SEAL ASSEMBLY m 5 $13,000.00 $65,000
3 FURNISH/ERECT STRUCTURAL STEEL kg 1,210,000 $4.85 $5,868.500
4 FURNISH/ERECT CABLE WIRE STEEL kg 185,000 $35.70 51,054,500
5 FURNMISH/ERECT SUSPENDERS kg 13,000 $8.55 $111,150
& CLEAN & PAINT STRUCTURAL STEEL LS 1 $500,000 $500,000
7 MISCELLANEOUS METAL BRIDGE ke 5,600 $6.00 $33,600
8 SEPARATION RAILING m 700 £150.00 £105,000
9 BIKEWAY RAILING m 700 £750.00 $525,000
SUBTOTAL $8,435,910(58,435,910
COSTAM $12,051$12.051
‘dssume Haunched Concrele Suparstruciiire) WHOm
1 FURNISH PILES m 600 £5,600 $3,360,000
2 PRESTRESSING STEEL 687,100 L3 1 $2,890,000 $2,890,000
3 STRUCTURAL CONCRETE, BRIDGE m3 1,400 £690.00 $966,000
4 STRUCTURAL CONCRETE, BRIDGE (Lightweight) m3 4,800 $980.00 $4,704.000
3 FURNISHANSTALL DECK OVERLAY m2 11,100 $52.00 $577,200
6 BAR REINFORCING STEEL (BRIDGE) kg 47,000 §$1.20 $56,400)
7 JOINT SEAL ASSEMBLY m 35 $3.200.00 $112,000
g MISCELLANEQUS METAL BRIDGE kg 18,600 $6.00 $111,600
9 SEPARATION RAILING m 2,331 $150.00 $349,650
10 BIKEWAY RAILING m 2,331 £750.00 $1,748,250
SUBTOTAL $14,875,100$14,675,100
COSTAML $6,381]%6,381
Oakiand Plaza Structure 105.0 m
1 FURNISH PILES m 160 $160.00 $25,600|
2 DRIVE PILES EA 10 $1,700.00 $17,000
3 PRESTRESSING STEEL 57000 L3 1 £239,000 $239.000
4 STRUCTURAL CONCRETE, BRIDGE m3 270 £650.00 $175,500
5 FURNISH/INSTALL DECK OVERLAY m2 500 $52.00 $26,000]
5 JOINT SEAL ASSEMBLY m B $750.00 $3,750
G BAR REINFORCING STEEL (BRIDGE) kg 32,000 $1.20 $38,400
7 MISCELLANEOUS METAL BRIDGE _ kg 340 $6.00 $5,040
8 SEPARATION RAILING m 105 §150.00 $15,750
9 BIKEWAY RAILING m 105 $750.00 578,750
10 TRANSITION/RCADWAY 40 LS 1 $200,000.00 $200,000
SUBTOTAL $824,700/$824,790
COSTM $7,855|57,855
Lighting
| BIKEWAY LIGHTING LS| 1 | $800,000.00 | $800,000
| BIKEWAY APURTENANCES LS | 1 | _$2.750,000.00 | $2,750,000}$3,550,000
SUBTOTAL BRIDGE ITEMS $30,652,896
COMMENTS: MOBILIZATION (@ 10%) $3,405,877
SUBTOTAL BRIDGE ITEMS $34,058.773
CONTINGENCIES (@ 25%) $8,514,693
BRIDGE TOTAL COST 842,573,467
GRAND TOTAL 342,573,467
[ COSTPER SQ. METER | $2533 | FOR BUDGET PURPOSES - SAY $42,600,000
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deck section
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for each roadway (Lift [1).
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to the west, to close the west span. Make up splices.
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1. Connect suspenders to deck structure.
. 2. Jack down falsework and transfer load to suspenders.
3. Place wrapping machine on each cable and in each span.

5. Remove highline.

v 22 Pier E2 .
Tower 6. Wrap uphill.

7. Remove catwalk and tower service crane,
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Step |

DUAN) —

With Floating crane,

Erect four (4)

Tower

Erect falsework,

Ptace four (4)

Roadway sections with Floating crane on top

ptace four (4) Base plates.
legs to Elev 60.000.

of falsework and secure.

Mean sea
Typ

level

13.000

Elev

! . Elev 4.000

Step 2

lxe
2.

Position two (2)
Erect four

Tower cranes, one (1)
(4) Tower legs.

on each roadway.
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Step 3

Elevate Tower crane and tie into Tower.
Erect four (4) Tower legs.

Erect Saddie.

Dismantle one (1) Tower crane.

Tie second Tower crane to Tower.

Crane will serve as Tower service Crane

YN s LA N =

D

during construction.
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