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9th Avenue, West Manhattan project,
New York City (NY)

the erection and post-tensioning of
the platform deck
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Brief project description

Location: 9t Avenue, between 33"
and 31%t street, Manhattan, NYC

Close to Penn Station, the busiest
railway station in the US, with more
than 1,400 trains daily going to the

north east of the country

15 railroad tracks
(Amtrak, LIRR, NJ transit)
occupy more than 60% of the jobsite
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Brief project description

Towers position is slightly overlapping
with tracks = Foundations will be
partially positioned between
railroad tracks

To allow towers erection, it has been
necessary to create a complete
platform covering and protecting the
railroad tracks.

Rendermg of completed project
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16 spans

612 PC segments
(53 metric tons each)
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39 segments each
span (unit 1 and 3)
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Project concept

Segments’ reduced weight depending on transport limitation within
Manhattan, being the precast yard in New Jersey and on limited

space availability in the jobsite

Each span has about 90 MT
of post-tensioning and
weights about 2,200 MT

PT ratio 3 times higher than
any similar project
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SEGMENT NORTH

—PROJECT CRID LINES
i
i ——SEGMENTAL GIRDER CENTERL INES
i

gth AVENUE

[=—LONGITUDINAL MOVEMENT JOINT
(BETWEEN GIRDERS 513 & 514)
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Project design — cross section
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Prefabrication

b

Segments’ prefabrication made in
New Jersey with
No. 3 moulds for typical segments
No.1 for end segments

“short line” method

Segments moved to site with
special flat bed trucks.
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Assembly and Erection

Segments temporarily placed
in jobsite area,

moved close to launching
girder with a straddle carrier,

placed into position over TPP,

stitched with resin
and post-tensioned,

span placed into final position
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Erection

NINTH AVENUE

1. MOVE BACK THE GANTRY TO THE TPP.

2. ROTATE THE TILTING PARAPET AT SAFETY POSITION.
3. ASSEMBLE SPAN #4

4. GROUT PERMANENT BEARINGS ON SPAN #3.

5. LIFT THE SPAN #4 WITH THE LAUNCHING GIRDER.

NINTH AVENUE

1
DYER | AVENUE
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MOVE THE GANTRY TO SPAN #6 FINAL POSITION.
LOWER SPAN #6 ONTO TEMPORARY BEARINGS AND RELEASE LOWERING SYSTEM.

NOTE:
- WAIT FOR POWER SHUT DOWN PRIOR TO MOVING THE GANTRY (SUNDAY EARLY MORNING)
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Erection

W gium span

Maximum span weight: 19,730 kN
Maximum weight single segment: 530 kN

num allowed span eccentrlaty 1’ 2" [350r
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Erection
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Post-tensioning — design features

Recess chamber to be filled
with _non—shrink grout
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Post-tensioning - tendons

No. 26 Full span tendons
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Post-tensioning - tendons

No. 20 tendons 37 - 0.6"

L srud 4BOLT
| UMESS OTHERWISE NOTED

No. 6 tendons 31 — 0.6”

Typical end span cross section
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Post-tensioning - tendons

1 1 ks |[! 1
175"
2-9x0.5" STRAND TEHI:IIZIhlS-\ g3 N
TR SURFACE =5EE L]
'I / NOTE 4
H Ta
'.r . TS T T e e PSS SR ey e —1% SHEAR
- J|> e i 1 KT 1T
[ LIFTING . b
. - HOLE L O
v e S A I ) S o5 A
Sy - i'e
S=3° @ DULT
FUR TEW F1 AR O O ‘ SEE T
."" 5° @ RIGID STEEL FIPE[FOR T
- TSmm MACALLOY BaR rTT+I g A 5 _,__g._" e
1 @ DT ' = - — T
FOR TEWP PT BAR ! g it O O i =
T i | I La |
Fa | P+ Ly
L 3T CHAWFER—, 4| [T O
| (THP) L P
7-3x0.5" STRAND TENDON ROUGHEN SNCHIR | . 4 O i
% [ i INJ+ | 7 i
g - Pl -] ’r—\m'E 4
= L Ve ! A
1 = T-_:_-_T_—\l-___-___-___-___ I r /
: QL .__\_J___A_% i
r? - _'_'__'_13:'___'___'1 e —y —
- I FJT 1) m—— All FJI' 11
| s |
' = " & PINTLE : o
| T FoR BEARING | EL]C%DI??P]]-EMUH
34 x 1'—0° I ) SHESR PING i
x X 1 1
THICK GALVEMIZED | I 1 EARING FLATE RECESS
EEARING FLATE FOR -J 1S1ZE TED

T5mm WaCALLCY BaR

No. 4 tendons 9 — 0.6”

Typical end span cross section

ot

POST-TENSIONING INSTITUTE

Stressing the Stronger Concrete Solution

a-k

S TIAL | (SRR

e



Post-tensioning - tendons

1
ke
A b ™
‘B | c )
3 o pe oot | RAKE_FINISH S
HE o /E%PF"‘P PT BARS | /TOP SURFACE T
I i
\*1| 1 [ T \_‘ 5 [
! | 1l T
[ H [ —
| L % : 3 iﬁ(
| = i o | i L
T / 7] T | TP LIFTING
| o an o
THICKENED WING AT 3'-0" x 3'—0" A A i g 5 A
OPENINGS (GIRDER S1 ONLY) %_LA: , R
SEE SM-275 FOR DETAILS | o
/U | 24" o
VENTILATION OPENING b | q
(SEE SHEET U272 FOR DETALLS) | ¥
- I O A = ]
RECESS FOR 10 gy =
5" 0D PP DUCT FOR : PT ANCHOR PLATE e \—VENTILMIUN ;
TENP PT BARS (TYP) -ANCHOR BLOCK OO | T :
i -
| % OO
; = 6" 0D PP TENDON
i °;[__ L OO DUCT (TYP)
3" CHAMFER—"| > O i O 00 C:j/
(TYP) OCO0OO00 | OOO0OO0OOO0O0O0
I
i

oo

I
i)
=

3" CHAMFER
(TYP)

No. 8 tendons 31 — 0.6”

—
ELEVATION

No. 4 future tendons 31 — 0.6”

Typical span cross section

I POST-TENSIONING INSTITUTE

Hisssss  Stressing the Stronger Concrete Solution



Post-tensioning - testing

Load transfer test

(AASHTO LRFD Bridge Construction Specifications
Paragraph 10.3.2.3 “Special anchorage device
ey acceptance test”)

E

5’ carried out in the University of Padova (ltaly)
9 over all anchorages used in the project
(37MTAI15, 31MTAI15, 9MTAI15)
with the same project details:
concrete strength (9,500 psi) and same
anchorage spacing.
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Post-tensioning - testing

Load transfer test

All specimens over passed by far
the minimum acceptance
requirements
(cracks stabilization, minimum
ultimate load at failure)
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Client: Brookfield properties inc.
Architectural designer: SOM
Structural designer: Entuitive Corporation
Platform special structural designer: McNary Bergeron Associates
Construction Engineering: DEAL srl
Contractor: Rizzani De Eccher USA Inc.
Prefabrication and launching equipment: DEAL srl
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