UNDERWATER INSPECTION AND
EVALUATION REPORT

PIER 1-B

ST. GEORGE FERRY TERMINAL
MAINTENANCE FACILITY
STATEN ISLAND, NEW YORK

'December 2003

Prepared by:

Atlantic Engineering, LLC
170 Kinnelon Road, Suite 21
Kinnelon, NJ 07405

For:

Weidlinger Associates, Inc.
375 Hudson Street

New York, NY 10014

NTSB 02107



TABLE OF CONTENTS

LOCATION MAP
INTRODUCTION
SUMMARY OF FINDINGS

RECOMMENDATIONS
and DEFICIENCY TABLES

COST ESTIMATE
SKETCHES

PHOTOGRAPHS

PAGE

14

NTSB 02108



V2
i Aadthrst
wsfa%‘faﬁ%%%&,

Al A0

' \\?3',455555&?&3’5§%

o
N
(\\\'\\/

i
(4
5

T
20

Island) o
Al %‘Rﬁ“

v
T

< (it g&:}ﬂi LRt TN
' ‘Q[Q%ﬁﬂ“@@@_\t% i
23 =3 ninEnne .Ds\;__akg& i
Y V= «Qﬂ@n@:&c 7 mt:’kﬂ"\\\,
e
;’.);/‘—3;3\39 } i ‘.f:“ ~ ﬂj’ ; i
Coanye @il 2o,
S %E"‘iﬁug&ﬁg )

e e T

S

B Camnmnniiim

i Cr

) 1
é I~ : //ﬁ astH]
05 luetediinn, SSciey; A\
] gﬂgg‘_’i?g&s e %%?r@@&% S o&j/@lh R Y
! '%E’“Sf%"‘é" ivi==\n== NgeW\\Y\é“{EK F
emorial d} =SSt ot FR

d
v @24

ot

S et

O mi 05 1 1.5 2

Copyright © 1888-2001 Microsoft Corp. and/or its suppliers. All rights reserved. hiip/Awvww.microsoft.comistreets
© Copyright 2000 by Geographic Data Technology, Inc. All rights reserved. © 2000 Navigation Technologies. All rights reserved. This data includes information taken with permission from
Canadian authorities © Her Majesty the Queen in Right of Canada. © Copyright 2000 by Comp h Micromarketing Data and Systems Lid.

NTSB 02109



INTRODUCTION

Atlantic Engineering, LLC, (AE) was contracted by Weidlinger Associates to perform an inspection
of the damaged portion of Pier 1-B from the ferry impact on October 15, 2003 at the St. George Ferry
Maintenance Facility, Staten Island NY. The pier is approximately 50’ wide (North-South) and
approximately 1000’ long (East-West). The pier was recently impacted by a vessel causing collapse
of the SE corner of the pier. The collapsed area is approximately 1500 SF. The inspection was
limited to the impact damaged areas from below deck to the mudline only. This included inspection
of pile bents 80 thru bent 75, and the surrounding fender piles. Some areas directly below the
suspended crushed decking could not be safely inspected. Structural elements below this area can be
considered broken beyond repair due to the extent of surrounding damage.

The pier is constructed of a cast in place concrete deck on timber cap beams supported by timber
piles. Battered timber piles on the exterior, as well as a system of diagonal and horizontal timber
bracing in the tidal zone, provide lateral support to the pier and piles. Timber fender piles and several
dolphins (clusters of timber fender piles) provide a buffer against minor vessel impact.

The inspection was supervised by Bryan Juncosa, P.E./Diver. All elements where inspected from the
underside of the reinforced concrete deck to the mudline. Inspection time was maximized during
periods of low tide in order to improve efficiency of the inspection and the quality of the
photography. Measurements and information was gathered in order to determine the condition of the
structures and to make repair recommendations. No previous underwater inspection report was
provided prior to the inspection.

This report includes a summary of findings and recommendations, a deficiency plan with soundings,
deficiency tables, repair cost estimates, sketches of the structure, and 35 mm photos.
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SUMMARY OF FINDINGS

GENERAL

The overall condition of the collapsed portion of the pier is poor with few elements of the structure
considered to be salvageable. The collapse section is located at the southeast corner of the pier and
measures 30°+/- along the east end, and 45’+/- along the south side. There is considerable timber,
concrete and some vessel debris near the mudline at the SE corner. The remaining structural elements not
subject to impact damage are fair with areas of rot and marine borer activity in the tidal zone.

The main structural support system for the reinforced concrete deck consist of a dual 6 x 12 timber cap
beam. The tops of the 16” to 20” diameter timber piles are “notched” in order to accept the timber cap
beam. Piles are driven in north-south rows (bents) at a 6’ center to center spacing. Pile bents are spaced
at 12’ center to center. For the purposes of this inspection each bent is numbered and each pile is given a
letter designation. The northern most pile in a bent is the “A” pile, the southern most is the “I” pile. In
addition to these “plumb” piles, battered piles are observed at every other bent at the ““A” and “I” position.
Also, a system of 4 x 8 diagonal and horizontal bracing is constructed in the tidal zone between pairs of
bents (see plans and sketches for configuration). Bent 80 is the eastern most bent. Bents 80 thru 75 were
included in the inspection. Bents 80 and 79 are atypical as far as their construction. It appears these bents
where constructed later then the others. A slightly different configuration was used including several
battered piles and 12 x 12 timber caps.

FENDER SYSTEM

The fender system is constructed from timber piles driven along the perimeter of the pier at approximately
a 6’ to 8 center to center spacing. A 12 x 12 timber waler and 10 x 12 timber chock span between the
piles at the deck elevation and at 8” below. Fender pile spacing at the corners of the pier is decreased to
approximately 3’ center to center. In addition to these fender piles, two (2) timber dolphins are observed
along the north side of the pier. One (26) pile cluster located at the NE corner of the pier. The other (16)
pile clusters located approximately 35’ to the west. No dolphins existed along the south side of the pier.
However, dock crews had reinforced the SE corner with 15 additional fender piles. A total of 11 fender
piles were found to be broken and/or severely displaced due to impact. There were a total of 27 missing
timber fender piles at the SE comer collapsed area. These piles are assumed to have been destroyed
below the collapse and could not be safely identified. Note, approximately thirty (30) timber fender piles
were observed lying on top of the pier, obviously pulled and placed by a crane.

DECK FRAMING AND PILES

The collapsed section of the pier is clearly defined by inspection of the “top side” of the reinforced
concrete deck. A single large crack in the deck has allowed the SE comer of the concrete to collapse and
remain “hanging” by the steel reinforcing bars, more or less “intact”. Much of the timber substructure
below this slab could not be safely inspected, but is clearly broken and displaced beyond repair. The
timber cap beams, timber piles, and bracing lay under the collapsed deck in a heap of broken timber and
concrete debris. This area is defined in detail on the deficiency plan and tables. Other timber structural
elements on the edge of the collapse area are recognizable and could be safely inspected. These elements
exhibit broken and/or severely displaced piles, broken cap beams, and

broken bracing with failed connections. It was noted that for all of the severely displaced timber piles
inspected, no break was observed at or near the mudline. It is possible that these piles simply “tilted”
over with impact due to the lack of soil stiffness, or the piles could be broken below the mudline.
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SUMMARY OF FINDINGS Continued

Beyond this “buffer” zone little damage due to impact was observed. In general the timber piles and
bracing appear to have a moderate marine borer infestation problem. Bolt holes in the tidal zone have
allowed the organism to access untreated areas of the timber. A “hollowing” trend is observed on
several of the timber piles in the area of mean low water. This concealed tunneling is of particular
concern. Piles my appear to be satisfactory when viewed from the outside, while inside excessive
loss in cross-sectional area is occurring. Evidence of both the Limnoria and Teredo species of marine
borer is observed.

SE CORNER DEBRIS

The southeast corner of the pier was inspected for debris. The investigation was limited to areas that
could be safely inspected. Debris was considerable, including broken timber piles, bracing, concrete,
a bollard, and parts of the ferry vessel. The debris may pose navigational hazards. The extent of
debris can only be estimated from the quantity and type of material known to have been in place
before the impact. Much of the debris will have to be removed to allow construction. Subsequent
dive inspections may be necessary upon removal of debris.
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RECOMMENDATIONS and Deficiency Tables

The poor conditions observed at the collapsed portion of the pier leave little option other than
complete replacement. Additional removal of the reinforced concrete deck will be necessary for the
driving of new piles and to restore continuity to the deck slab. Piles and bracing found to be in poor
condition due to rot and/or marine borer activity should also be repaired by pile posting and

replacement.

Based on the findings of this inspection the following items should be addressed:

Deficiency/Recommendation Table

Structural Element/ Location

Description

Recommendation

SE corner of pier deck, Pile bent
80 to 76, (see plan for limits)

Reinforced concrete deck failed, col-
lapsed. Deck to be removed for driv-
ing of new timber piles.

Remove and replace reinforced
concrete deck restoring continu-
ity by lap or mechanical splic-
ing of reinforcing.

Timber Fender Piles and hori-
zontal walers on perimeter from
Bent 79.5 north side 76 south
side. Total 40 piles total.

Timber fender piles are broken or
missing.

Locate, remove, and replace
timber fender system. Design
system specifically for the
needs of the vessels of the facil-

iy.

Timber Piles 80F, 80G, 80H,
80L, 80E-bat, 80G-bat, 80I-
batW, 80I-batN 79F, 79G, 79H,
791, 78G, 78H, 78I

Timber piles are missing and as-
sumed destroyed below the collapsed
concrete deck.

Locate, remove, and replace
timber piles.

Timber Piles 80A, 80B, 80C,
80D, 80E, 80A-batS, 80A-batW,
80C-bat, 80D-bat, 79D, 79E,
78D 78E, 78F, 77G, 77H, 771,
761, 76]1-bat, 781-bat

Timber piles are broken and/or ex-
hibit excessive displacement due to
impact damage.

Remove and replace piles.

Timber Piles 78A, 78 A-bat,
77A, 76A, 76D, T6F

Timber piles exhibit excessive loss of
cross-sectional area due to rot and/or
marine borer activity.

Replace poor section of pile
with 12 x 12 timber post repair.

12 x12 Timber Cap Beam Bent
80

12 x 12 Timber cap beam is broken
or split due to impact damage.

Remove and replace timber cap.

12 x12 Timber Cap Beam Bent
79, “D” pile to “I” pile

12 x 12 Timber cap beam is broken
or split due to impact damage.

Remove and replace timber cap.
Splice to good 12 x12 cap at
“C” pile.
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RECOMMENDATIONS and Deficiency Tables Continued

Deficiency/Recommendation Table

Structural Element/ Location

Description

Recommendation

Dual 6 x 12 Timber Cap Beam
Bent 78, “D” pile to “I” pile

(2) 6 x 12 Timber cap beam is broken
or split due to impact damage.

Remove and replace timber cap
utilizing existing splice at “D”
pile.

Dual 6 x 12 Timber Cap Beam
Bent 77, “D” pile to “I” pile

(2) 6 x 12 Timber cap beam is broken
or split due to impact damage.

Remove and replace timber cap.
Splice to good 6x 12 cap at “G”
pile.

Dual 6 x 12 Timber Cap Beam
Bent 76, 3 LF at “I” pile

(2) 6 x 12 Timber cap beam is broken
or split due to impact damage.

Remove and replace timber cap.
Splice to good 6x 12 cap at “H”
pile.

4 x 8 Diagonal timber bracing,
see “Diagonal Bracing Defi-
ciency Plan” for locations

4 x 8 Diagonal bracing is missing
and assumed destroyed below the
collapsed concrete deck.

Locate, remove, and replace
4 x 8 diagonal timber bracing.

4 x 8 Diagonal timber bracing,
see “Diagonal Bracing Defi-
ciency Plan” for locations

4 x 8 Diagonal bracing is broken due
to impact damage.

Remove, and replace 4 x 8 di-
agonal timber bracing.

4 x 8 Horizontal lower timber
bracing, see “Lower Bracing De-
ficiency Plan” for locations

4 x 8 Horizontal bracing is missing
and assumed destroyed below the
collapsed concrete deck.

Locate, remove, and replace
4 x 8 horizontal timber bracing.

4 x 8 Horizontal lower timber
bracing, see “Lower Bracing De-
ficiency Plan” for locations

4 x 8 Horizontal bracing is broken
due to impact damage.

Remove, and replace 4 x 8 hori-
zontal timber bracing.

4 x 8 Diagonal timber bracing,
see “Diagonal Bracing Defi-
ciency Plan” for locations

4 x 8 Diagonal bracing is broken, not
due to impact damage.

Remove, and replace 4 x 8 di-
agonal timber bracing.

4 x 8 Horizontal lower timber
bracing, see “Lower Bracing De-
ficiency Plan” for locations

4 x 8 Horizontal bracing is broken,
not due to impact damage.

Remove, and replace 4 x 8 hori-
zontal timber bracing.
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ENGINEER'S COST ESTIMATE

REPAIRS TO PIER 1-B (BENTS 80 to 75 only)
ST. GEORGE FERRY TERMINAL MAINTENANCE FACILITY
STATEN ISLAND, NEW YORK

Item Description : Unit Quantity Unit Cost  Cost

1 |Reinforced concrete deck replace, 12" thick SIP Form SF | 1500 $50 | $75,000
2 |Timber system fender replacement LF | 120 $50 $6,000

3 [Timber fender pile replacement EA | 40 $2,500 {$100,000
6 |Timber pile replacement EA | 35 $2,500 | $87, 500
7 |Timber pile posting (6 posts) LF 60 $200 | $12,000
8 112 x 12 Timber cap beam replacement : LF 85 $200 | $17,000
9 1(2) 6 x 12 Timber cap beam replacement ’ LF | 50 $200 | $10,000
10 |4 x 8 diagonal timber brace replacement LF | 650 $40 $26,000
11 14 x 8 horizontal timber brace replacement LF | 160 $40 $6,400

12 |Concrete, timber piles, cap, braces,& ship parts removal | LS 1 $75,000 | $75,000

Sub Total $414,900
15% Contingency $62,235
Grand Total $477,135
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SKETCHES

NTSB 02116



L1120 9SIN

8 SOPLO KasIof MON ‘UojoUury

Py vopRuuTy ‘17 Mng
2711 ‘Buueauiduy snuepy
€007 12qada(]
o1 =l
g-1121d
[eutuLa ], A11a, 281090) 1§
uonenjeay pue wonsadsuy M/N

-afewep yedun Jo ynsa: o aq 01 sesdde 1ou ssop wounBnesyN

~wosaxd jossaa jo

52001d prre 2P1OUOD JOQUIL Y, "UOIG I 0} PAISPISTOD
2Je SYUBWAR [V "Sonsst Apiqus edo] sas0d [eAowal
pur vontjow( B 13o0p Aq LA

St qU|S 21250U0D uw:ﬂ uiﬁu 3}oap 1219000 JO
sygpmuol o) anp payadsur A1ayes aq jou pinod Sojoeiq
pue *sajrd ‘sdes soquun pakonssp ay jo wog '{
SALON

uoneaye yoap jo doy woyy Fuipunos surpnin sayeorpuy  [H52

Ananoe 10104 sulreur KAeay gim ajid Joquity, O

ANATIOR 12500 DULIEY SjRISPOUI it oid Joqun], O
UON «

Knayor 13504 aurreur four gim opd taquay, Q
Wy

\ premot doj je g paoedsip opid sequuy,

(1pureIp JO 9%,001 SSOT > ..\ewt IBISIRIP UOHHIS-§501) WY SSOY
(1o1aurelp JO %S/ SS07T > 9%05) I9IIMWEIP UOHIIS-$S0II U 5507
(1913UTeIP JO %06 SSOT > % §T) 19I0MILIP HO11DIS-SS0I) Y §507]

(am90urep 30 94, §7 $507]) INOWLIP UONIZS-SSOLD VY §50°]
w__a saqui widg
opid saquim Buissiy

ajd saquin voOIg

@eV0oe e -

E3
),
=1

rurenq deo oprd 19quim 51 Jo ME 941 61,1 980 srapd saquity,

-0

o
&
2
£
[
O

ANEDAT

"

10T=,,1 21828
NV Id ADNIAIDIHAA ADAA/H I

kAR

(ak)

]

ol

Sursoyuiar wiosy  Fwiduey, vonoos
IBHI02 S BIHUD YHM HO8P 21010100
usRo1q jo uoteso] seunxorddy

soyds

181 JO3p 10} paystjoursp

a0 01 poau Aewr qejs [EuomIppE
‘QION "aImPNAS-qns Iaq Jo sedor
10} panmbol jeAOULal YOop JO SIWY

a

i
L

{ @tou 995, Auid By
UMOYS BaIR JOJ

b e Ty

-~

N\ 2]

o o e e e

u
-

Al
A
kY
1
A}

& % X
& @

& & &

O

¢ ¢ & & © o

1
i

¢ &

(@4)

A

i
'
H
:

i
:
i

i
i
1

o

O

!
'
i

i

5606

-y
A~

I

uiydjop Jequiy
apid o7 Sumsixg

&

ydiop Jaquin
apid oy Bunsixgy




ST1T0 4SIN

6

SOPLO AasIaf Mo ‘uofsuury]
P vojsuury ‘Iz aning
o171 ‘BunrasurSusy onuepy
£007 Joquisosgy
&=ul
-1 1
[eunus |, A9, 981090 18

uonenfeas pue uonsadsul /0

202t

uS=,1 382§

V-V NOLLDJS
(dA)
ajd paseyeq ssquiy < (eoddy)
(reor0k 1) /T BuprIq EuozIog JomMOT 9Xp
Buroesg reuobery
/ v :2¢ 4 -
WOrZE A P4 -

L_ W02t
_ 5 [i] i
i
T — i 2 ]
)7 ) €3
tA f{ TR
NS
e
HAIS 1SvH 2
1
N 83 Tm\
I , g e
n Jiviv g T S e e e R R A s L
HOOUS AL
glg&b:@lub&%l;.{
uosnY Japus 18Gamy Q 4 mﬁwﬁg Q
4 pue 18} bosus)xe
6 @ (i) & Bueteno dessequif 2ixo &

< weaqdeo 1dqung Zixzs

wesqdes Jequigy feric 21 xg (z)




61120 4SIN
01 SOPLO AoSIaf MaN ‘vofauury
"pyf uojauury ‘1z aning
D11 ‘ButpomBuy onuepy
£007 1equaoa(
S=al
-1 1eld
uS=, 1 3[BIY
feunuIs |, A113,] 981090 1§ 4-9 NOLLDTAS
uonenjeAy] pue uonsadsul pm/N ,
(dAy)
Bupesq | HOY J8MOT] @Xpr (dA3)
A ayid paseeq iequiy
(43) _\ L AT
Bupoeiq saqui jeuobeiq gy ~—1 1 A “ i b : N g
Dl 7 “ b
aped sapuay soquuy | i i i
, | )
ORI wi ¥ e Bg p T e Dp R e e \ ) S
eI 8jsliouos yom) {xew) ._ﬁ

(dn)
JeppLueIp .84 01,91
apd ,quimd, sequiry

© 0 \ 5T 6




07170 9SIN

i

SOPLO AosIaf MoN “uojouury

‘py uojauury ‘g Aumng
17 ‘BurpomBug onuepy
€007 requada(q
01 =1
dq-1 1814
[eutua §, Ao, 281090 1§
uoneneAyg pue uonsadsur m/N

“uoNOIq
SyuswRe [y "Sonsst A3HIqers (ool sasod jeaowas
pue vonowa(y “Supozoymres Joap Aq , ImBuey,

1 qejs 21010000 531} “3A0QE NOOP AVIOUOH 3O
sjueuuray oy anp pajoadsuy Ajayes aq jou pihos Furoerq
pur ‘sopd ‘sdus soquuny pakonsap oy Jo swog |
SHLON

wds 1o wanorq weoq des opd Joqum fenp Z1x9 (7)
11ds s0 uaxosq ureaq des opd saqum ZIxZL
weaq deo apid soquin enp Z1%9 (2)

wieaq des aprd saqum Zixzy

(NHDAT

1 ;ou 235 Aesd 1By,

UmOYs IR 3O

OT=,1 983§

NVId ADNHIDIHHA dVD A'11d YAGINLL

o

&

i

A5

k1

\x% *

1.

(LGN I,
5 s

1

i

Rar.d
+ T

~fr

L s A

f
T
¥

AW i ..

JEN W . 3

L3R W TV SO N . P L S O

\&\‘(-H&\\'H-HX\'H\\‘&-(-%X\‘H-* S R

¥

i

-

LML \xf‘rx\&

!

DRSO TN SO AL W O

™

LA e

3

Lr Akl A Ve VUEU L AR

5]

4

reotdfy = ep 74
apid 1opusy taqun

15[em WBISAS JopUa:




17170 4SIN

A SOPLO A9SIaf MON ‘Uojauury] .
Py vopaTury ‘1z dung N
Y1 ‘Bunesurdug] onuepy
€00 1oquiasa(]
O1 =4l E
q-1 01d 01=,1 918§
[eutuLIa [, A110,f 281030 1§ us]d Aduapie( sunely [ruodei(
uonenear pue uonosodsul m /1

b & & &
£
$H =i S 2 -1
o NS ’ -
8 A o T (1) :
B 4 £s il i

£y . E
1 stou 205 fuiB 1481, ‘Ikw Ami $ .

umoys gare 104

—
e
<
ges
7
e
h
s
72
1
+
t

“arempIEY BY) JO UOISOLIOD SIRIOpous pue ANALIE g ..‘ o
" Jo10q oULIBI 101 YIIA UOHRIONAIP JOUTUS SHGIYXS Aygeordiy ¥
Furoeiq jruoSeip Jo pus Jomo] pue Suroeiq 9moY T

BE
=

a2

-Jf—»—

5

pand

2
ONRONONC)

-t
:
i
{
!
i

-
pen s
-
anl
;
Ar
-
P

uaN01q 5q O} PIISPISUOD BIT MO SHUIWSS JIy 'SANSSY

Anjiqess jeooy sasod feaowar pue vontowsq “Bmoropmas merkw
yoap Aq BurSuey, st qejs Ma10U00 981e] "9AGYE JOOP
30 o aup potoadsuy jages 9q j0u pinos

Sujserq pue *sopd ‘sdeo saquuyy pekonsap sys Jo SwIoS 1 -
SHION

(ponios) a0e1q S5YUIL PARIOLIAN( 44555

Suroeig soqum paysaio, ‘pofewep joedury 3006
FiEnzet

Teotdiy = -e1p ,Z1
ayid Japuay saquaty,
oiem WSisAs 15pusg




TTIT0 9SAN

€1 SOPLO AasIaf MaN ‘UojauuTy
Py wopauuTy ‘1z Nng
771 ‘Bueawduyg osnuepy
€007 12quRds(g
O =1
a-1 11d O1=u1 3[BO§

[eunus [, A119,4 381090 1§ NV 1d ADNAIDIAAA ONIDVIL M O01
uonenjeAg pue uondadsuy (/N

)_
&

i

{
D
S
u

TG e
BT

T
2R T i
&
@@%m
®©

“QIEMPIEY 2] JO UOISOLIOD JIRIBPOUI pue ANAnoe

30304 SULIRT IO YIIM UOLBICHINP Jour suqiyxa Ajestd4)

Buoeiq jeuoBurp Jo pus samo| pue Suderq BMOT 7 1 o0u 038 s 1y, .I\mv

uMOYs vase 10
“4IN01q 34 03 PHISPISUOD 28 MOJRG SIUDUIS Jy "$INSS! B

Aupiqes feso] sasod jeactual pue uonowsay *Sursiojure: :
Yoap Aq SnBuey, st qeis Ma1u0d 331 3A0qe Josp A.v-
10 o) anp paroodsuy Aj3Jes 94 10U pirion : &3

Furoerq pue ‘sopd ‘sdes soqum pakonsop sy Jo swog | : MW ! - w
D

o

G

.

SHLON

<

(panoy) 23e1q J3GUIN PIIEIOUNACY #5564

WJuoesq Jaquin paysto,, ‘polewep pedu] 3¢

EGER]

"
by
R4

7/ ki e oy
oqid Japuay soqun ),




PHOTOGRAPHS
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ST. GEORGE FERRY MAINTENANCE FACILITY, PIER 1-B  STATENISLAND,NY December 2003

PHOTO 2 - General view of pier with collapsed SE corner, looking west.
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STATEN ISLAND, NY  December 2003

ST. GEORGE FERRY MAINTENANCE FACILITY, PIER 1-B
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ST. GEORGE FERRY MAINTENANCE FACILITY, PIER 1-B  STATENISLAND, NY  December 2003

PHOTO 5 - Top side view of collapsed
SE corner of the pier looking

NE.

PHOTO 6 - Top side view of collapsed SE corner of the pier looking SW.
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ST. GEORGE FERRY MAINTENANCE FACILITY, PIER 1-B  STATENISLAND,NY  December 2003

PHOTO 8 — Bent 80, piles “C” and “D” with “C-batter” and “D-batter” showing general configuration and
construction. Note, top horizontal 6 x 12 bracing provides connection of battered piles to
bent 80 and 79 vertical pile, looking SE.
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ST. GEORGE FERRY MAINTENANCE FACILITY, PIER 1-B

STATEN ISLAND,NY  December 2003

PHOTO 9 - Pile bent 79, pile “B” showing general configuration and construction. Note 6x 10 timber
“sistered” to 12 x 12 cap acting as a ledger to support the corrugated steel deck form.

Transverse 6 x 12 horizontal timbers serve as bracing and provide connection of battered piles
at bent 80 (see photo 8) , looking SE.

.

PHOTO 10 — Bent 78, piles “A-batter,” to “D.” Bent numbers 78 and lower have a dual 6 x 12 timber cap
with a “sistered” 6 x12 from piles “B” to “A” and “H” to “I” providing a 2’ long cantilever
on the outside perimeter of the pier for support of the concrete deck above, looking SW.

Refer to section.
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St. GEORGE FERRY MAINTENANCE FACILITY, PIER 1-B

STATEN ISLAND, NY  December 2003

PHOTO 11 - Between pile bents 78 and 77 at north side of pier. General view of typical underside of
concrete deck in satisfactory condition with several longitudinal cracks, looking SE.

PHOTO 12 - Between pile bents 79 & 78, north side of pier. East side (left) formed with steel corrugated
metal decking (gone). Note, deck flutes were packed with a foam filler still in place. West

side (right) typical cast in place concrete deck with a few small spalls with exposed steel
reinforcing, looking south.
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ST. GEORGE FERRY MAINTENANCE FACILITY, PIER 1-B  STATEN ISLAND,NY  December 2003

PHOTO 13 - Pile bent 78, close-up of collapsed deck showing 1/4” diameter steel “ties,” sets of four (4) at
12” spacing. Steel ties assumed to have provided connection between concrete deck and
timber pile cap, looking south.

PHOTO 14 - Pile bent 77, general view of impact damaged, collapsed underside of pier. Piles “D” thru
“I,” timber cap beam broken south of “G” pile with severe displacement of “H” and “I” piles,
looking SE.
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PHOTO 15 - Between pile bents 79 and 78 at the north side of pier. General view of collapsed area with
severely displaced piles, looking south.

PHOTO 16 — Between pile bents 78 and 77 at the north side of the pier. General view of collapsed area
with severely displaced piles and broken timber caps, looking south.
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PHOTO 17 - Bent 79, pile “C” and “D.” Note break in timber cap at “D” with split pile and rotation of
6 x 12 horizontal timber bracing, looking SE.

PHOTO 18 — Bent 78 piles “D” and “E,” splice in timber pile cap beam with displaced “E”pile and broken
cap. Timber cap to the north of the splice is satisfactory, looking SE.
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PHOTO 19 - Bent 76, “E” pile, diagonal 4 x 8 timber brace broken. Deficiency does not appear to
be the result of impact damage.

PHOTO 20 — Bent 80, “B” pile, close-up view of hole in pile, 2” above the lower horizontal brace. Note,
pile exhibits hollowing with 95% loss of cross-sectional area and heavy marine borer
activity, |
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PHOTO 21 - Bent 76, “E” pile with typical
splice of lower timber bracing
between piles “E” and “F,”
looking NW.

PHOTO 22 — Bent 78, “A” pile with “A-
batter” beyond. Both piles
exhibit 25% to 50% loss of
cross-sectional area due to rot:
in the tidal zone with heavy
marine borer activity, looking
SE.
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PHOTO 23 - Pile 76 “B,” at the mudline. Typical pile with light marine growth in good condition, looking
east.

PHOTO 24 - Pile 75 “B,” 5’ above the mudline. Typical pile with minor marine borer activity. Note the
vertical 1/4” diameter “tracks” indicative of the Teredo marine borer, looking NE.
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