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Pontoon and floating bridge change orders 

 

The Pontoon Construction Project includes construction of 33 pontoons in Aberdeen built over 

six cycles. The first cycle (which included six pontoons) was completed in spring 2012. Spalling 

was encountered in one pontoon following post-tensioning; this pontoon was repaired and three 

more received pre-emptive modifications. It was determined that a design flaw led to more-than-

expected cracking in the end walls that spread to keel slabs in these four pontoons. As the 

Engineer of Record, WSDOT is responsible for the design flaw.  

 

Repairing these issues has led to delays in completing pontoons in Aberdeen and delivering 

pontoons to the Floating Bridge and Landings contractor.  

 

To date, WSDOT has negotiated a total of three change orders to address the necessary repairs, 

modifications and time for these repairs: two with pontoon contractor Kiewit-General and one 

with floating bridge contractor Kiewit/General/Manson.  

 

First change order (executed April 2013) 

 To: Pontoon Construction Project 

 For: Cycle 1 spalling repairs to four pontoons in the Aberdeen casting basin 

o De-tension one pontoon 

o Remove spalled concrete 

o Modify post-tensioning profile 

o Reinforce bolt beam 

 Amount: $9.9 million  

 Work complete 

 

Second change order (executed July 2013) 

 To: Floating Bridge and Landings Project 

 For: Cycle 1 crack repairs to four pontoons  

o Leasing drydocks in Portland and Seattle and towing pontoons to the drydocks 

o Coffer cell construction and towing to Lake Washington  

o Repairs at each location (Epoxy injections, transverse post-tensioning, carbon-

fiber wrap) 

 Amount: $48.8 million  

 Work underway 

 

Third change order (executed July 2013) 

 To: Pontoon Construction Project  

 For: Cycle 2 modifications to four pontoons in the Aberdeen casting basin 

o Add transverse post-tensioning 

o New scope, materials, labor 

 Amount: $22.4 million  

 Work complete 
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Two additional change orders will be finalized later this year. The first one, between WSDOT 

and Kiewit-General, will include design changes for cycles 3-6 and adjust the schedule of 

pontoon delivery dates. The second one, between WSDOT and Kiewit/General/Manson, will 

adjust the floating bridge delivery date based on the new pontoon delivery dates.  

 

SR 520 program contingency budget 

 

Payment for the change orders comes from the program’s risk reserve budget. In January 2013, 

WSDOT had approximately $200 million in risk reserve budget. Upon completion of these and 

other change orders paid within the program, our current reserve budget is $100 million. 

WSDOT is actively managing risks and continuing to work with its contractors to complete the 

funded construction program within our allocated budget.  

 

SR 520 construction progress 

 

As these change orders have been finalized, construction continues on the SR 520 corridor. 

Crews continue to build transit, HOV, and environmental improvements on the Eastside, while 

work continues on the third cycle of pontoons in Aberdeen. Pier construction is underway in 

Lake Washington, which will eventually bridge the connection from land to the floating bridge. 

In late July 2013, crews completed the third cycle of pontoons in the Tacoma casting basin. 

Currently, 32 out of 77 pontoons are complete for the new SR 520 floating bridge.   

 

 

 

 

 

 

 

 

 

 

 

 

 

Attachments: 

 Contract 8066 - Floating Bridge and Landings 

Change Order #108 

 

 Contract 7826 – Pontoon Construction Project 

Change Order #101 
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STRUCTURAL GENERAL NOTES: DRAWING INDEX LARGE COFFERDAM

1. GOVERNING PRECEDENCE: 6. SEAL SPLICING:
- WASHINGTON STATE DESfGN MANUALS AND STANDARD SPECIFICATIONS, LATEST 6.1 DETAILS AND CONSTRUCTION PROCEDURE OF SEAL SPUCING AND AT CORNERS No. DWG No. DESCRIPTION REVISION

£OITlONS; SHALL FOLLOW MANUFACTURER'S RECOMMENDATION. I LC 001 GENERAL NOTES, DRAWING INDEX
- MSHTO LRFD DESIGN SPECIFICATIONS, U.S. CUSTOMARY UNITS; 2 LC 002 FRAMING PLAN I FOR PONTOON

- ASHTO LRFD BRIDGE CONSTRUCTION SPECIFICATIONS, U.S. 3rd EDITION, 2010 AND 3 LC 003 WALL PlAN FOR PONTOON

2011 INTERIMS; 4 LC 004 GENERAL PLAN FOR PONTOON

- AWS Dl.\ STRUCTURAL WELDING CODE-STEEL, LATEST EDITION; 5 LC OQ4A TOP PLAN

6 LC 005 FRAMING SECTION I FOR PONTOON
- A1SC STEEL CONSTRUCTION MANUAL, 14TH EDITION

7 LC 006 FRAMING SECnON 2 FOR PONTOON

2. MATERIALS: 8 LC 007 TYPICAL STEEL DETA!LS

9 LC 008 FRAMING DETAILS 1
2.1 CONCRETE FILL, COMPRESSIVE STRENGTH fe' = 2,500 PSI AT 28 DAYS

10 LC 009 FRAMING SECnONS AND DETAILS

2.2 HIGH STRENGTH ROD II LC 010 TRANSVERSE AND LONGITUDINAL TRUSS ELEVATION

SHALL BE ALL- THEADED-BARS CONfORMING TO ASHI 12 LC 010A LONGITUDINAL TRUSS 2 ELEVATION

A722, GRADE 150 (TYPE II), (WILLW.~S OR APPROVED EQUAL). 13 LC all TRUSS CONNECTION AND DETAILS

14 LC 011A TRUSS CONNECTION DETAILS

2.3 STRUCTURAL STEEL 15 LC 012 SECTION A ~ X BRACE DETAIL

STRUCTURAL STEEL, STEEL PLATES SHALL BE IN ACCORDANCE WITH ASn.l A572 16 LC 01.3 COLUMN GIRDER INTERSECTION DETAIL

GRADE 50 OR APPROVED EQUAL, UNLESS NOTED OTHERWISE. 17 LC 014 BRACING DETAIL

STEEL PLATES AND WELD METAL fOR PADEYE IN TENSION SHALL MEET THE CHARPY 18 LC 017 SUMPS SECTION AND DETAILS

V-NOTCH IMPACT REQUIREMENTS FOR FRACTURE CRITICAL MEMBERS IN ZONE 2 IN 19 LC 018 HYDRAULIC STRUTS DETAILS
ACCORDANCE WITH MSHTQ LRFD.

20 LC 019 FLEXIFLOAT AND CONNECTION I

21 LC 020 SEAL DETAILS
2.4 FASTENERS

22 LC 021 SUDING DOOR PLAN, SECTIONS AND DETAILS

HIGH STRENGTH BOLTS: ASTI.1 A325 OR M90. TYPE 3 23 LC 022 SLIDING DOOR PLAN. SECTIONS AND DETAILS

BOLT HOLES SHALL BE X6~ LARGER THAN THE BOLT DlAMETER UNLESS NOTED
24 LC 02.3 SLIDING DOOR SECTIONS AND DETAILS

OTHERWISE. 25 LC 024 SLIDING DOOR DETAILS

BOLTED CONNECTIONS SHALL BE BEARING-TYPE CONNECTION WITH THREADS
26 LC 025 SLIDING DOOR SECTIONS AND DETAILS

EXCLUDED FROM THE SHEAR PLANE UNLESS NOTED OTHERWISE. 27 LC 026 LOW WALL DETAILS

28 LC 030 COFFERDN.l ACCESS PLAN AND SECTIONS

29 LC 031 COFFERDN~ ACCESS DETAILS
2.5 STEEL BAR GRATING 30 LC 032 TANK PLAN

THE WELDED BEARING BAR SIZE SHALL BE X"Xl1{6" 31 LC 033 BALLAST WATER SYSTEM SCHniATiC

3. WELDING:
.3.1 WELDlNG SHALL BE ACCORDANCE WITH AVIS (N,lERICAN WELDING SOCIETY) 01 I,

STRUCTURAL WELDING CODE-STEEL, LATEST EDIllON.

3.2 ALL STRUCTURAL AND SEAL WELDS THAT CONSTITUTE A SEAL AGAINST WATER

I
INTRUSION INTO THE WALLS AND FLOOR OF THE COFFERDAM, AND ALL COMPLETE
PENETRATION WELDS SHALL BE 100% INSPECTED BY UT (ULTRASONIC TESTING) FOR
FULL AND PARTIAl PENETRATION WELD AND BY I.1T (MAGNETIC TESTING) FOR FILLET,
WELD. WELD AREA THAT PRESENT FLAWS SHALL BE GROUND OFF AND REWELDED.,

! 4. CONSTRUCTION:

I 4.1 CONSTRUCTION SPECIFICATIONS

• ALL CONSTRUCTION WORKS AND TOLERANCES SHALL COMFORI.1 TO THE
i REQUIREMENTS OF WASHINGTON STATE STANDARD SPECIFICATIONS, MSHTO LRFD

f.
BRIDGE CONSTRUCTION SPECIFICATIONS, AND AISC STEEL CONSTRUCTION MANUAL.,

4.2 CONTRACTOR TO SUBMIT COMPLETE SET OF SHOP DRAWINGS FOR REVIEW BY DESIGN,, ENGINEER. INCLUDE LAYOUT DRAWING, DETAILED FABRICATION AND CONNECTION

I
DRAWING, WELDING PROCEDURES

Conne! No.: OD]S'Qe<p,
5. PRESSURE TEST: Change Order No.: 1O'l!:

5.1 AlL COFFERDAM WALLS AND BOUYANCY TANKS SHALL BE PRESSURE TESTED WITH AN PIge--l.2.ofJO?AIR PRESSURE EQUAL TO 2 PSI. SPRAY ALL EXTERIOR WELDS WITH SOAP AND WATER
SOLUTlON. PRESSURE TO BE HELD FOR 10 MINUTES. REPAIR WELDS THAT PRESENT
LEAKS.
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I~ Kie ....iUG~nerarManson ~ BEN c. GER'l'!~~
I~ AJOIrllVtnllire ~

%" STIFFENER PL,~
TYP

'X .. GUSSET I(

I
I
I
I

-1-.
I
I
I 3"

I
I

1
I
I
I
I
I
I

Cf. W24 TRUSS
CORD

!\

/' .' Z·

I

~:
~I
~I

i!ll
II

I
I
I

SCALE: ,. - "-0'

WT TO TRUSS CORD CONNECTIONA

\'/24 TO >-rltT-J
PLATE >4

!\" DECK I[~

\"24XI31~

LeOO2

COPE HALF FlANGE
TYP.

'---!\n7-<TYP

\'124

'-----4:'--< CP

%M STIFFENER PL
N$ &. FS

tUQfiO~' Co.K>..tOl' 0."1

" "~ wa"
(»...~., ... f\.O'SOU """g"...."""
~,

$~"'f "-<lIMn: FU",,'E

....1'. 11"'~1-" ,c,,,o.,o
'''''''''?<>''''''~''~''''''''''''''''''''--'''''''''''''''-''''
....~~o;..><:. ~"''''',""l'''~'''~•.""D'=n::>.....,.-n .... O-.".,..,.'''''.,..."'''-H"'''''_'''''''''''''""

2"

"-3",'-]"

SCALE: 3/4" = j'-O'

-'
DETAIL - TRUSS CONNECTION4

Le010

~-

14" Pl

HSS BxB -_-j.

18" STIFFENER Pl ---"--"
NS &. FS

I
I
i
!,
~
!
j

!

I
I'
I
~

!

~ ~...



W24xlD4
(DOUBLE)

SECTIONB
LeOl1 SC6J..f: 3/4" - 1'-0·

\'124 TRUSS~
CJP>- CHORD
T&B R:
lYP •

DOUBLE W24"Di~
i J" 4"

~.
I

STUB \ i
'," , .-

r
$1 1

$1
1 1

"'I
I", '::;
1 0

"'I
I",

mU

1 ~~o
$1 I'" ,':IC'
",I

I'" fr1 t> /

"'I ~'"
17 ::=9=..- " .J •. "

lYP TO "- /' I

\\%~
COLUMN !IV '-' ,
FLANGE I.-

W36X1J5~
,
I

T

J' 6~" -

",--~~/CJP
lYP

_-=:::±",< CJPlYP

N

:::-:::::::::-::::::

~ \'I24x55

SCALE: 3/4" - 1'-0·
SECTION

Cf \'I24x 104

_M4~"-+-_1"'_"~-11i--\"2_4-':~'-~_-+-"---l-_

CJP
W24x55 TO >-~---'
W24xl04

CD

'X .. PL,
lYP

CJP" .
lYP/I":

W24xl04

~ \'124,55

-# t

SC6J..f: 1/2· .. l'-0"
DETAIL

LeOlO

%" STIFFENER
PL

I
I
I
I

LC 011A

ContrIct No.: 00nOW
Change Onler No,: I DK
Poge Z.<g of /OS

SR 520 COFFERDAM

TRUSS CONNECTION
E L

Washington State
Department of Transportation

!

I
§

!'

f.,,
i
:I F...-



Contnoct No,: QO '/<:pfe&;>
Chllngo 0nItr No.:---.JL...loO....'hll-_
P.tlolJ.Q5

ep
rTRUSS

18'-3"

/ >r DECK PLATE
~ SIDE WALL

ep
,

, __S_'O_[_I_"A_L_L_== 1_TRUSS
,.. 10'-0" _I

,

I,
I,
I,

ep
,

- ~ TRUSS CORD

I,
I,
I
I
L _
•
I

=-= 'tSSS "'~ -
%:' =

J}o" .%:' =-='S:,% S~'I-':J ,~ =~~ lyp ,IS .%:' == %:' ===TRUSS .3 %:' = TRUSS 3 %:'
%:' = %:'

= :::::s::: ,"'! ..,\
%:'

------. ----------------------:'-1'tJ1li;;4--------
I ' SEE en
\ ....~",/ DETAIL 0

'0
I

'ro

------It. TRUSS CORD

A SECTION A X BRACE DETAIL
LCOO2 SCAlE: 3/16 = 1'-0'

TIP %6

HSS 5x5x5/16
NS
&FS >-Y.",rT-"
1'IP

\'/24

>-u+-;>-< 1'IP

LC 012
SR 520 COFFERDAM

SECTION A - X BRACE DETAIL

Washington State
Department of Transportation

I~~Kle'f,iUGent!fil\ Manson ~ BEN C. GERWICK, INC.
\, A«"',,-,,

1'1. II Jo;.lnl V~nl\lfe

DETAIL-2CDSCAlE: 3/4 "" ,'-0·
DETAIL-l

~.

!

I
!
! ----

I
~



s·~" "

LC 013

ContowctNo.: OO"6'DCdO
Chango 0nItr No.: I0 D'
".3001JQS

SR 520 COFFERDAM

COLUMN GIRDER INTERSECTION
DETAIL

*" END PLATE

/

~\1/36XI35 GIRDER

'"

....
:J:: Washington State"II Department 01 Transportation

I ~TYP

i / ------' I, CJP

0----

f2\ DETAIL AT COLUMN GIRDER INTERSECTION
~ SCALE: 1/2 ,. " o·

~,

"

rW36X135

~CJP

- - -----"S~___.

/ )f,V

~W36X135 GIRDER

"

~'--~--<- ~ CJP

"'..",. n ...·~1·" '-CO,,."',,

"""''''8>1'' t><K>B1~' """"
,~Sf I\\UJ 1"7~'1

[".Vl·'~f I'\'''~! ....,~" ....ttll

.... , ...,..,.., '''' f4 "'-=-'0.""""'''''~ .,..,.. ....,...-, '"
.,~<",,,,,,,,,c.,'<Oy .. ,,,, ••~> .........,.,,,,,,,",,,,

r........... 0--; [_..... """"""'0-_"",,,,-,,,,,<-<",,-=-><,,,,,,,,,,

T,
)'

VI

f1\ DETAIL AT COLUMN GIRDER INTERSECTION
~ SCALE: 1/2 .. " O·

,

A}----+--c---t------

*" STtFFENER-~---::::----- I'
PLATE

CJh5 ;~~~~CJP
, ~ ~
I Y" V

,

I,

I,

I,

I,

! ~:~P
! /i/

o -_I~c===11=-';""''''''''''*- - - - - -------'­
I

" ,
CJ?-~

I
I
!
~

I
•
!
~y
",
!,

I
"i
!
!
i
!,
!
! -
!, "'... ~.



c B A

,,-----'V~----..

-et \'/24 & HSS 5xS

/"/36
/.:x n STIFFENER

/ PL

\'/24

SLOT HSS 5x5
FOR y,' PL

"- \'/36

I
/'C"-~< CJP

lYP

SECTION

!I" PLATE

ED

1'4" STIFFENER
PL

TOP &;

BOT

'0,

'"

;2" STIFFENER
PL

~ro
x

ro

'"'"x

,
---L _,,

,
------',,

\'124

SCALE: 1/4 .. "-0'

SECTION

(2) W24xl04

NS &; FS
lYP

B
LCOO2

WALL~W36~/W36

SCALE: 1/4 = l'-O~

SECTION

,----------1--
NS &. FS •

'X, lYP I

]'-6" I

A
LCOO2

WALl~

(2) W24xl04

,,-,--­,

x
w

~

'"n

W36

,
o
I

'"

>2" STIFFENER
PL

7
WALL

\'136

Contract No,: OQ't0l00
Chan~Order No.: I Q¥
Pag•..2Lof ID'S

TYPICAL AT ALL W36 COLUMN STARTING
ABOVE THE DECK ELEVATION

E SECTION
SCAlE: 3/4 .. "-0'

PL *x16

h

"
v

"'\
~,

"

1\:: "-I "II
I~ I ,

I I~
,

II:
,

",
II~

, I

II:
, -, -

~
,

" / "" "" "" ":: h ::
. .--.l v

CUT OUT
FLOOR PLATE

-<4 SIDES.
lYP

W24

Ii \'124 &; HSS 5x5

r.

CJP

3'-0'

f

HSS5XS--./

1YP >--++-_J

r

\'/24

PL W STIFFENER
PER B/LCOO9

,
I

F===i~==='.rr."¥.....:d:...,~"...""'...".-.-y--+-rt-------d,~=
,

1
",I

1

"':
%" ST'FFENER---t--_-J~I

PL ALIGNED :-----l\-.---'-__
WITH \'136 WEB ~_ (

",I'
1

DECK PL >2"

FOR CONNECTION
DETML SEE eiLeDl1

I
l
!
I
••1
~
~

!

I
I·

!
1

CH,r.'l'!O'-' CHlfO.ull-, o."t.. .w
(,<"'~'I'" "-o,ovu: ...,.H'''.....a
.~,

h"l! F\clC.,rt ,Hp",,,,

I,'"" n~·~/··1 1""tMo

Washington State
Department of Transportation

e KI~v,il/Gener<llM<lllson @.BENC.GERWICK,INC.
~ AJolfllVenlure ~ .CCOI<....-.

SR 520 COFFERDAM

BRACING DETAIL
LC 014



w,

1'-8"

SCAlE: I" - 1'-0·
SECTION

, " ~ \ G.
'" : ~, :1/ V jf,

: ' : ~ lBR~02" WALL

) ~ 1 J / /~CJP

ED

INSTALL 4 CENTRALIZERS J
BEFORE CLOSING

eODOM PLATE

r.V- ~.1'-.\
L6x4x¥a WELDED~ I ~
TO Vff AT ENDS / .

X!" STIFFENER --..-l
(2 TOTAL)

!'-

'0,
N

/

~ ;-'8"0')'," WAll

V /
I /

SCAlE: I" _ 1'-0·

L...
PLAN

WT1J.5x42
OR I'IT 10.5,22\

LC 017
SR 520 COFFERDAM

SUMPS SECTION AND DETAILS

~..1Jt Washington State
'If///' Department 01 Transportal/on

e KIeY,iL'Generalll'anson ~ BEN C. GERWICK, INC.
~ AJo!~IV~nh,r~ ~ ~,C',,~

NOT ISSUED FOR CONSTRUCTION

'---;~~--< BETWEEN 1B" PIPE
jf,V AND I'IT, lYP.

(><£C.oID~' t'''f

1....«> I'\~~'l

"O!$U<E ~,,,...ttll

SCALE: I" .. 1'-0·
PLAN

1-

r
WT 13.5X42~

OR
WT 10.5)(22 ' ...

( '( )
PUMP I - I

~' ,
i ~I :1 __

r=lF: /JO~--<CJP
, '1-,,' 1"-

="f=========n==>ri-t-'__~~b':,--,:'::"~:\, 'I' ,-rF=rr====7"-fAn ===
I 11 I
11'1 I Y
, 'I" -
I II I
, I'~O" I L--- 18"0,y," WAll

"'~ ~ i1/ ---
='5~~~1 : : I~~==7 I 1 ,II

TRIM \'fT~ L.......V'. ~ J

I
I in! I

I 0-

,
l,
~,,
~

I,
!
I.'<

i
~,
•

I
1 -- l):!.,



Contract No,: vt:>'[Q{g;q
Chonge Order No.: I08'
Poge~JQ?

f
l\'V

J2" STEEL PLATE
14"X14n

rX" DECK PLATE

/ 12"~ X SIR PIPE GR46
/ W/ RING Pl AND

/ 4-3/4". BOLTS

\'IP~" I

T- "-0"

." 0' :} :, I~ ~.'r /FOR LOCK SEE G/LCD1B

" ~A~E~:"i~~~~~'~~ JACK inf
2" STEEL PLATE -----.../ I

14"X14" I
SIMPLEX RDA 30012----.-1

STROKE 12"
3001 CAPACITY

/
-'~ '-'''''''''''-'-.~ ~.-'-<=O_'-'~""'-'~

"'-"iP

I 4'-0"
~ .r---'----"--------j

, .,b
I...

., ?

JACK

2'-4"

'i.
I

~+
't-- ~.1 1"4 I~FOR LOCK SEE G/le018

{~,. ,-----4-•., ------".", : :J':/ .
J;" NEOPRENE -----------:-(r:

PAD 14"X14" /0
2" STEEL PLATE~

14"X14" I

SIMPLEX RCA 30012 1

1

-- __ ...........-SEE DETAIL F/LC018

STROKE 12" WP-{-,---"""" ~ J..... 1/." RING PLJoor CAPACITY '=~ FZ

lJ / \)

I). ~!\K.----<' PP i
/

'2-0 X STR PIPE GR46 ~

,J1-"/'/ ' I \'// RING PL AND '. ";.p / / / 4-J/4"~ BOLTS ~ :i

,
-I''j/ I Ir~ If,V l ~

~
// }2" STEEL PLATE l.L

14"X14'" 0:::

~ ~ r!\" DECK PLATE 2.

L

L

>2" RING PL

1\ ~~i2" FOR BALLAST TANK
~ (WHERE SHOWN ON PLAN)

Y, I'- PP

~ 1o"~ X STR PIPE GR46
1-------- \'// RING PL AND

4~.3/4"~ BOLTS

~

V
lf'V

>2" STEEL PLATE
12"X12"

--~

~SEE OETAlL 0
AT GIRDER LOCATION
WHICH ARE NOT AT COLUMN
GIRDER, INTERSECTIONL 4'-Cli\" L

,., .J ~SEE DETAIL E/LC018
1'-0"
~--j .. FOR LOCK SEE G/len 18

PONTOON-- (-~I:'\:/ I
---+-----~

>2" NEOPRENE-------v .L'-LJ in
PAD 12~X12~ /'-~.

2" STEEL PLATE~ I
12~X 12~

GRANITE OQUBLE-----j
ACTING STROKE 12" I

200T CAPACITY

f--....~----­
"'--------WP

DETAIL
\'I24~
4'-&4"

"
~ \'124, SEE TRANSVERSE

TRUSS LC026

LC 018

200T

JOOl

CAPACfTYLOCATION

VERnCAL

HORIZONTAL

SR 520 COFFERDAM

HYDRAULIC STRUTS DETAIL

ED ~2[~~· .\.?,.R JACK

20

13

/ DIA OF ROD +Ye" .

DIA OF 80DY~/ NOTE:
OF JACK .;' 1. THlCKNESS VARIES FROM J" TO JfI".

2. USE NUMBER OF SPLIT PIPES
AS REQUIRED TO LOCK.

J. STRAP AROUND THE OUTSIDE.

# OF STRUTS

1. ALL JACKS TO MEET REQUIREMENTS OF PINE JACK STANDARDS.

fC\ VERTICAL STRUT DETAIL
~ SCALE: 1/4 .. l' o·

STRUT LOAD CAPACllY TABLE

Washington State
Department of Transportation

•

18'~\ Klel'.illGenera\lrlansOfl ~ BEN C. GERWICK, INC.
I' .""",,~I' AJolnl VH\!ute

STRUT DETAIL

SCREW PER~ r //4-'-"~ BOLTS
MANUFACTURER

RECOMMENDATION I . ," THICK PLATE

~Am"~\..I=={=l=ft"t:1li::f ,6"" 6"

/~vi:::, ~I ~"---, \'" RING PLATE

!\ I, PP

4'-"y,"·

~ SC4J...E: 1/4 - 1'-0"

18\ VERTICAL
"-0"

SCALE: ,. '" I' O·
DETAIL

I "If' ~ "If" I

U l U I--ROD

SECTION

, .

ED

L

L

-

I

I

I

I

SCALE: J/6 = l' -0'
DETAIL

.... ""'~<.., ... ,.--..·,"'=-·"c~",..... ...,...,.,~

"'~<.I. ..."".", ...."""..".~" ....--..,.~"...".., ...,·........ ,,....·-<>.'·.........,..,,.;1000.'"

L/L
\'/36 GIROER-J'

-----.L >~~ _
c ~ , •

~~- ""'- ADO J;" STIFFENER
NS & FS

I
1
~,
j,,,
iy,
•
!

I
i,
j
~'

!

I
l
~

!, .~ M •



Ii ROD ~ TRUSS FRAMING ff ROD

4'-B" I 19'-B" I 19'-B" ~ IB'-B"
I---'----=----I--·~----=-"--------r-----=--"--------I

I
I TIMBER BLOCKING, TVP

E S>-\'/24'7B' TYP i ' : rFLEXIFLOAT, TYP

r-----'-lJF-------------.-----r---------------'l.F-'/'---------------. -

I

U~JACK, EA SIDE

1%1-l'~1

I II

1

I

I

o
I

"

sz

_ 'i. ROD It ROO

~ r';.-!--~3~-----",2,--1'--4,--" -------1

'-J r~f--- _~
I .
: : 2 X \'124 X 76 MIN BEAM

I IHHII~llII i I ~ X \'124 X 76 MIN BEAM

't- -_/

~ROD, TVP

,~,

LC 019

I
I

I

END FLEXIFLOATSON

7

SR 520 COFFERDAM

"'-- FLEXIFLOAT~

FLEXIFLOAT AND CONNECTION 1

--,-----/

[ II--~!r_---jil----r------~""'I
~----- I -_/ ~W24 TOP CHORO

I
I

I

CD ;~'/8~~,~~ING

SCALE: 1/2" ., 1'-0·
DETAILED

Washington State
Department of Transportation

~. 3·-~·I" -""C_I- -"---"'-" -j

r-- -;:- ~ ;;I-lf' STIFFENER't. ROD· I"'\. _ @ 2'-0· O.C

"1'IILLlAMS~ ;;,""'''"'''" PLAT ~ V:V" Ji, "'). ".---1-1" THICK-IO'-B"1"* ~ H.S. ROD = < "" / LONG
~ ", • 1~'I24xl04

X \ / TRUS CHORD ,_".. __ ,_. ""'- ._,_, ,,'

I r~ 1'-0" ~ ~ --~ '"

. PJ,"E S~~FiN~~~; !v"'V I FF= ~r~===========~-
/ I I J~e--..'2 _ f-- -.l!.IL 1_ __ _ '!A'

4" XX-STRONG PIPE--------" II 1.1 I -:- ---\·0 PLuff@ a" o.c.~
(4);"0.0.>O.B74"I'I.T.) I I I'" -- rr ~ =__ ~ "'-;-

':;,:~:,:~·o~s~:::j?fl lW : LB'4><%"~I(~..~ .. >~~19~:~TE [%
BEARING PLATE 4· TRELLEBORG CF:"'A SERIES---./

WILUN.4S SPHERICAL I COMPOSITE FENDER W/ ~ . , _ 25.'9~""
HEXAGONAL NUT UHMW-P[ FACING, I - LO~G

I OOmmX I 00m,mTX2',O"L,ONG U ~\
1 1 I----FLEXI FLOAT

PLATE 1· THICK x
2'-11}2'\'/IDE x 10'-6"
LONG FROM EL 9.0

'8~Klel',iVGerwraL;Manson ~ BEN C. GERWICK, INC.A""",,,,,,,,,I. AJolnl V~l\lule

lYP

COMPOSITE FENDER

CD D1J~I~l' 0"

/---t---FLEXIFLOAT

12~

20mm UHI.I\'/-PE~ [_

FACING ""Jr: !r
~p-

~f1 <lYP FlEXI FLOAT
X 12- AT EA END TO W24

l' 0" +3" @ 18" O.C.
INTERMEDIATE

--

-t --

B"

• It ROO

WILLIAMS SPHERICAL --f-.......- ---JR 2>2" THICK
HEXAGONAL NUT I ---1I-~_ BEARING PLATE

WILLIAMS DlSHED--T-1i----rct=VI' iW24x76
BEARING PLATE I

~ --------- ~,'"%n STIFFENER I-......
PLATE NS " FS I - ~ / ~,v

~-~ ..--<TIMBER BLOCKING~ /"

%,,7","-8" ~~ /
PLATE~ ~ ,,/

l
--+~-' ~-..=j'X~~5='TJ/

:~ 7r.T7V-0-_I ~. X .L..L1---+'(,---EgC~~~UT
--........ , J HYDRAULIC

~ JACKS

riA,6\. I_~ /--\'/24,7B\..J ______
4" TRELLEBORG CF-A SERIES---- ...-'

COMPOSITE FENDER 1'1/ ~ I; =--- ~lr--_+_~-I-'>"'---.A
UHMW-PE FACING, /' r II XV~lYP

LB'4><%"../ /ljLlL..L-l=iIi=~=""===!!==l
I" PLATE.-/ ~ _ ~
WILUN.4S --+---tl--

IlI"< H.S. ROO ,

PLATE I" THICK ,---'-\--" ~ DETAIL
2'-11);" WIDE, 10'-B"LONG I 4 \

FROM EL 9.0 \.:-I SCALE: 1/2-

' ... "'-">G •..,T....~~A-~.W.··,,;:'~."M1~<I

~i~~~~-=ci.',~~~;'.-~

1-

- ---j J-

~W24Xl04, TYP

I:~.
I~ LONGITUDINAL TRUSS, TYP
~

---
--

JACKING ASSEMBLY

~,_-~j'---.:c2"-0'--"-0-"-----~+~--rl' 240"-'CC-"-0"_~Jc_-----------__I,

I

I
I

I
I

I CD ~l~~8~!!.~.N

"I'"

'i. ROO ct 30 TON LOCK-NUT

,-,---+_-~~- I HYDRAULIC JACKS

f
_9"5" 5" 2'-0" l
- ~ TIMBER BLOCKING

rt----+---{/ I

SCALE: 1/2" = ,. o·
PLAN

~.,

CD

i
i
•
!
~
~,,
I
I
§

!

~
~I-
•



LC 020

REMOVABLE 3"x¥."
CLAMP PL

o

'"'"

SCALE: J" - 1'-0·
DETAIL

r
COMP SEAL-HIGH DENSITY
CLOSED CELL
FOAM NEOPRENE 6"X4"

.-~---,~---L-,

R= 1.25

SEAL DETAILS

ED

SR 520 COFFERDAM

SC4U: J" - l' 0"
MOLD 6151

7.125

ED

~ '- ~'i_-_+_---R-~0-.3-'-2-'5

}1"¢ AJ05 BOLT X ,1.il"
@B" O.C. WELD HEAD

TO BAR

~,,

GROUND PP>-,,,~-,
SMOOTH 7B

Washington State
Department of Transportation

J"X:X" BACKING PL
wI WELDED if' BOLTS
@ 8~ O.C

TACK WELD

!\". A305 BOLT X ~"

WELD HEAD

IWTE:
fOR 111FO SHO'MI,
SEE '-'/lCOO9, S·'-I.

'"~Jol. PlATE U~H>ER EVERY '0'24 POST

SCAlE: 1· - 1'-0·
SEAL & LOW WALL DETAIL

REMOVABLE
21fs"X'X" CLAMP PL

DElACHABLE SEAL.---------......
SEALS UNLIMITED ...............
MOLD 6151 CAT PG J-2

l6x4~~"

HSS 6x4

'++---~"x5.\l"MILLED DOUGLAS
FIR 111 GRAOE-CONT.
NO GAP @ JOINTS

~WJ6xlJ5

'1T1.3.5x42

!I" PLATE

- ~"x7" STIFFENER
UNDER \'124)(55,
lYP

JS:" PLATE UNDER EVERY \'124 POST

SIDE

f"'''U-O'''~'''''''''''-·''''tt'''''''''_''''H~<i
... , .....C4.'o<..~..,... ,..,' ..'~'~~....-o'H<'"D","'n, "" 0-"""" ,= .......,.,T-, 'U>"'''''''.'IO> ,0<..

2'-0'

\'fT5x34
CONT.

'--~It---~ .. THK & 3'-0" WIDE

~---9:4Jl1!\b~¥J---~""=:J) SUPPORT STEEL

~L6'4<!\·

NOTE:
--"---t---"'", FOR INFO SHOWN,

"'-----\'124 SEE A/leOOg, SIM.

SCAlE: 1· ~ l' o'
SEAL DETAIL-GATE

COMP SEAL-HIGH ~ rDENSITY CLOSED 0 7' -6" C
CELL NEOPRENE ~-----------------'-----'-------------------,-

3' 0"

~.

REMOVABLE
3"iX" CLAMP PL

I" THK &
3'-0" WIDE

SUPPORT~;EL J
W ASTM A-J05 BOLTS
@ 6" D.C. STAGGERED
DRILL & TAP PLATE

Y.
L 3x3x3,.a"

@ ~~~_~o_LOW WALL DETAIL

3't~0" --I
CO!~ SEAL-HIGH DENSllYf3\ CLOSED CELL FOAM I JOINT IF6 SEE NEOPR NE 6~X4", SEE DEl 5 REQ'D

- DETAIrtL"v- ---~.----\.L.. 51:2" _f"2~·jl,.+-.--!7''+--,"'--<+. __---'_,",_'---_--I__ __ S.I.D_EO.F. PON.IO.0_N

~ l, 7}2"'--- -~~,r--- ...- -@FIRSTCONTACT
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SHAFT HEAO AISI 1018 STEELSTEEL
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COFFERDAM ACCESS PLAN
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J2 ~ STIFFENER~
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¥.." PL

Washington State
Department of Transportation
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LC032

'10_''''

,sO..... d

W36X135

LATCH

16"0 PERFORATED
PIPE

HAT - 24H~ HATCH

24·~ STD PIPE
12" LONG

PP - 16" PERFORATED PIPE
TO DROP PUMP

BKHD - BULKHEAD

SCALE: 1/2 I' O·
SECTIONED

3" HANDLE" Q)
--H-- \1

~I

TANK PLAN

A SECTION
SCAli: 1/2 '" \'-0·

==
~ IT - TRIM TANK

1m ST - SIDE TANK

~~ ET - END TANK

o 8T - BALLAST TANK

IZl~ LT - LOW TANK

SR 520 COFFERDAM

HINGE-~­

3"~ HOLE ALL FOUR-----------·
SIDE AND AT 6'-0" O.C

DOWN THE PIPE
PLUG IT WITH CAP

DURING LAUNCHING

1. ALL BULKHEAD (8KHO) ARE WATER TIGHT \'IITH NO HOLES
\'136 OR STIFFENER

2. All INTERIOR WJ6 COLUMNS, STIfFENER PLATES AND W36
GIRDERS INSIDE EACH WATER TANK TO HAVE 6·~ HOLE
4'-0" D.C.

---HATl

---PP7

---ST2

---BT2

---PPB

ConlnctNo.: ODK04c0
Change 0nW No.: IQ x:
p. /1'1 of IO?

Washington State
Department of Transportation

8KHD

TANK PLAN
SCAlE: J/J2 - l' o·o
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LT-2-0I]

TT-2 I

ContnlctNo.: OO'R DIoCe
Change 0nItr No.:--.J 0 '8'
paga.:=:12.of IDS

ST-2-0I}---- ---==~
MANUALLY PLACE PUMP

IN IS"¢ PIPE WELL

-

ADJACENT COMPARn.IENT

I
CT-2-

6"~-

BAKER BOX I ~HIGH VOLU>.IE PU>.IP

BAKER BOX 4

BAKER BOX 2

6"~ HEAOER---

/2:~."<IN 4"."/ / 4". HOSE TYP~ _~

CT-'1---J

Ef-2'--1

>.IAlN WORK SPACE--I'I'~\r~-.U~/+='==:~~=============j~~~======~:==::=~I----b-------1~
~G \ BAKER BOX 3

~.:.'t' '
30 GPM SUMP PUMP------ c.v

2 MIN 4 MAX IN WELLS ~

~GSP-130 PUMP600 GP>.I (4)

LC033
SR 520 COFFERDAM

ST = SIDE TANK

IT = TRIM TANK

IT = LOW TANK

BALLAST WATER SYSTEM
SCHEMATIC

illEliQ.:.

ET = END TANK

CT = CORNER TANK

.....
~'I Washington State
...~ Department of Transportation

e KI~r.iUGeMrarManson ~ BEN C. GER~~~~~IHC.
~ AJoInlVMIlire ~ ...-.

ED BA,';.l,~:'T WATER SYSTEM SCHEMATIC

MANUALLY PLACE PUMP
IN 16"0 PIPE WELL

"""'~·ED~f e>«<:-,wfl ~".. .w ~t-'~"

t""~'lJ' "o. SCAlf. rn::oJ!.C''''''UR
w

= "C>l0.<'1 'U'''''l!
...·r... 'H'..,..,) IC(lJt;J,'~

-

LT-1---OI]

TT-r---[]}

ST-~
I
~
~
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I
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!
!,,
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I
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Limits of keel slab and top deck inspection

Exterior wall inspection



PONTOON TYPE I
SYMM. .... BOUT ~ PONTOON

GENERAL NOTES

8. THE MINIMUM EMBEDMENT DEPTH FOR DOWEl BARS SHAll BE AS
FOLLOWS:

9. THE CONTlMeTOR SHALL VERIFY ANY CONFLICT "11TH THE LONGITUDINAL
TENDONS. 6OLfS; STEEL PIPES AND OTHER REINFORCEMENT. DOWElED IN
REINFORCEMENT LOCATIONS SHAll BE ADJUStED IN THE FIELD TO MISS
THESE CONFLICTS.

10. THE DUCT FOR TRANSVERSE TENOONS SHALL 13E INSTAllED PRIOR TO
CASTING CONCRETE FOR THE ANCHOR BLOCIC5.

If. THE CONCRETE ANCHOR BLOCK SHML BE CONSIDERED MIISS CONCRETE.
AS SUCH. MEASURES SHAll BE TAKEN TO COPE WITH THE GENERATION
OF HEIIT FROM HYDRATION OF THE CEMENT AND ATTENDANT VOLUME
CHANGE TO MINIMIZE CRACKING.

12. SEE APPENDIX MIf SHEETS FROM CONTRACT 7f}26 FOR NOTES AND
DETAILS NOT SHOWN IN THESE SHEETS.

f. !Ill M.... rER/MS /lND I'IORKM/INSHIP SH....lL 8E IN ACCOROIINCE WITH THE
REQUIREMENTS OF THE l'/I\SHIN6TON STATE DEPARTMENT OF
TRANSPORTATION STANDARD SPECIFICATIONS FOR ROAD. BRIDGE AND"
MUNICIPAL CONSTRUCTION DATED 2012. AND AMENDMENTS.

2. THIS RETROFIT IS FOR THE FIRST. SECOND AND THIRD lONGITUDINAL
PONTOONS CONSTRUCTED AS PART OF CONTRACT 7l>26.

3. ANCHOR BLOCK CONCRETE SHAlL ATTAIN A MINIMUM COMPRESSIVE
STRENGTH OF 5.0 KSI PRIOR TO STRESSING TRANSVERSE tENDONS.
SElF-CONSOLIDATING CONCRETE 15 ACCEPTABLE FOR THE ANCHOR
BLOCICS.

4. ANCHOR ENCASEMENT CONCRETE SHALL BE PER CHAPTER 2.12 OF THE
RFP TECH/NCAL REQUIREMENTS.

5. EXISTING FEATURES AND DIMENSIONS ARE tMSED ON THE ORIGINAL
CONSTRUCTION DOCUMENTS. Alt DIMENSIONS NOTED \'11TH AN A5TER/S~

{*} SHAlL BE FiElD MEASURED 8Y THE CONTRACTOR PRIOR TO
ORDERING MATERiAlS AND PROCEEDING I'I/TH CONSTRUCTION.

6. THE SURFACE \'IITHIN THE lIM/TS OF THE ANCHOR ENCASEMENTS AND
ANCHOR BLOCKS SHALL BE ROUGHENED TO A J4- AMPLITUDE. SEE RFP
SECTION 2.12.5.JO.7 fOR REQUIREMENTS FOR ROUGHENING HARDENED
CONCRETE SURFACES.

7. lMRS DESIGNATED AS -DO\'lElS· SHALL BE DRILLED AND RESIN BONDED
INTO THE EXISTING STRUCTURE. THE HOLE DIAMTER SHALL BE PER
MANUFACTURER'S RECOWAENDATION. EXISTING REINFORCEMENT SHAll BE
LOCATED PRIOR TO DRILLING. CORE DRILLING IS NOT PERMITTED.

BAR SIZE

.4

.6

#7

MIN. EMBED.

7'

9'

fl"

e-aet No.: DO 'B'0rde
ChInge Order No.: I08'
..=D..oIJ.QS

LEGEND

~/DENTIFIESDETAIL

\!!§J
~IDENTIFIES SECTION OR VIE\'I

~ TAICEN OR SHOWN ON BRIOGE SHEET FRI5

®--- T~KEN OR SHOl'lN ON THE S~IAE SHEET

o
Z k,,~~~-~~~~----~==~~~~===~-==-=====~=~~~~=~===~----------,.--------------.------------------r--------------------.,~....____I

13t'\dge000;goEngr. Khaleghi, 8 .... :\w-Tea...,\sR 520 FlOJlTlt;G BRIOGE\CO:I 7826 CYCLE 1. BLOCK OPTIOII\wlndO'.1 files\l Pl.AUS ANO tIOTES.YlTld SR 520 9'&r

~ Supervisor f~1 STATE FED. /lJDPRO}. rlO. I ::in~ ~ B. ~\\ _J(~ to.

~ """"" stodd"d••, / "poe. ) 02/13 '1.' , BRIDGE (fj(j,.·....."B~ FLOATING BRIDGE & LANDINGS PROJECT FRI
'll """'''''' ,ingl•• ) / ""'9'. " 02/13 10 WAS>< AND "l' '" ~'I Washington State BOLT BEAM RETROFIT
~ ~6!oed8" Avery, 0 02/13 J06f,U.:aEA. t:. STRUCTURES . ./... Department of Transportation 1----------------------1 ~,
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ArcMect/Spec9!lst DATE RMSIO(I BV APP'D &.- ';' :;7 13'~- "In"
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SYMM. ABT. TPONTOON

I
I

I
~ONGITUOIN"l DECK

I TENDON (TYP.)

i -c 27. SLOPE

! ~ 0 0 0 0 0

000000o

a 0

a
a

a
a

a
a

o

o ® 0

o 0 0 0

a

a

o

o

a

o

a

a

j

a

o

<@J ,.PARAllEL (TYP.)

o

o

o

a

*75'-0·

o

-\ / ,
~ OECK ANCHOR

BLOCK (TYP.)

a 0 :--"/All BOLT BEAM

0/

SECTION fA\
WALL '4T SHOWN. \ FR1J
I'/lIll IT SIWLIIR. ~

I ! I '----LONGITUDINAL KEEL ~~
" TENDON (rYP.)

'I j'*'9'-,3- *'8'-,3-: *'8'-,3- *'9'·,3-I--------="'------I--,----=.:-"---------t.,-----='------~+---------"''-'''--------

0p
I

I

-
o I,

I,
I,
I,
I,

o ~ ,KEEl ANCHOR I
BLOCK (TYP.)

o - ('KEEL BOl.T SLEEVE (TYP.)

o 0 I ! ,KEEL BOLT 6E!lM

- 0: v /

SECTION

!"-6li"! 6'-6"

! ~ l}~ DUCT FOR Tl

f l}- Ducr FOR T2

SECTION @

~ l}- Ducr FOR Bl

I ~T'AlRRDREP

t
S- DUCT FOR 132 f4T

2'-0· I 5'-9"

}-i• -=-=-+-1B-'.O-.-----'=---",....-1

I I
i i

~ I\-i i ~
9~ --- ,---sJz~$---~ .~
"~ 1...). ~ .~

ANCHOR BLOCK~ I'

Ig
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TRANSVERSE POST-TENSIONING NOTES

e-.ctNo.: CO'[OGaa
Chango 0nI0r No,: lOR
Pago~odDS

I. THE TRANSVERSE TENDONS CALLED OUT ON THIS SHEET ARE
PROVIDED TO CLOSE AND PREVENT PROPAGATION OF EXISTING
VERTICAL CRACKS IN THE KEEl MID DECK BOLT BEAMS THAT
OCCURRED DURING CONSTRUCTION AUD HANDLING OF THE PONTOONS.
THE TRANSVERSE TENOOUS ARE NOT DESIGNED TO CLOSE OR
PREVENT PROPAGATION OF CRACKING AT OTHER LOCATIONS IN THE
PONTOONS RESULTING FROM STRAINS INDUCED BY TIME-DEPENDANT
EFFECTS.

2. THE TENDONS ARE SIZED TO PROVIDE 500 PSI OF COMPRESSION IN

THE BOLT BEAMS. EFFECTIVENESS OF THIS ADDEO TRANSVERSE
COMPRESSION HAS BEEN EVALUATED FOR THE FLOATING PONTOONS.

3. THE BOUNDARY CONDITIONS FOR A FLOATI1IG PONTOON ASSUME A
\'lATER DENSITY OF 62.4 L6IFP.

4. THE MINIMUM COMPRESSIVE STRENGTH OF THE PONTOON CONCRETE
AT THE TIME OF POST-TENSIONING SHAlL BE 7.5 KS/.

5. THE CONTRACTOR SHAll SUPPORT THE DUCT SUCH THAT EACH DUCT
MAINTAINS THE REQUIRED. LEVEl PROFILE \'IITHIN A PLACEMEt"
TOLERANCE OF PLUS OR MINUS ~. DURING AlL PHASES OF WORK.

6. THE MINIMUM PRESTRESSING WAD AFTER SEATING AND THE
MINIMUM NUMBER OF PRESTRESSING STRANDS SHAlL BE AS SHOWN
IN THE POST-TENSIONING TABLE. MlIVE ENOM REFERS TO THE END
WHERE JACKING OCCURS. MDEAO ENOM REFERS TO THE END ~'IHERE

JACKING DOES NOT OCCUR.

7. THE DESIGN 15 BASED ON 0.6 INCH DIAMETER LOW RELAXATION
STRANDS. AN ANCHOR SET OF ~8 INCH. A CURVAfURE FRICTION
COEFFICIENT OF ~= 0.15. A I'IOBBLE COEFFICIENT. K '" 0.0002IFT.
AND THE JACKING WAD SHOWN IN THE POST-TENS/OUING TABLE, THE
ACTUAL ANCHOR SET AND JACKING FORCE USED BY THE
CONTRACTOR SHALL BE SPECIFIED IN THE SHOP PLANS AND INCLUDED
IN THE TRANSFER FORCE CALCULATIONS.

8. THE AODIT/ONAL PRESTRESS LOSS SHOWN IN THE POST-TENSIONING
TABLE IS ESTIMATED AND CAUSED BY STRANO RELAXATION. ELASTIC
SHORTENING. CREEP AND SHRINKAGE OF CONCRETE.

9. TENDONS TI AND T2 SHALL BE STRESSED FROM ALTERNATE ENOS.
TENDONS Bl AND B2 SHAll BE STRESSED FROM ALTERNATE ENDS.

10. THE PRESTRESSING WAD LISTED IN THE POST-TENSIONING TABLE
ARE PER TENDON.

If. THE SURFACE WITHIN THE WAITS OF THE ANCHOR ENCASEMENTS AND
ANCHORAGE ASSEMBLY SHAll 13E COATED \'11TH AN EPOXY-BONDING
AGENT PER RFP SECTION 2.12.5.10." PRIOR TO CASTING ENCASEMENT
CONCRETE.

12. BEARING PLATE AND PIPE SHALL 5E COATED I'IITH INORGANIC ZINC
PRIMER.

13. THE BEDDING MATERIAL FOR 13EARING PLATE SHALL HAVE A MINIMUM
COMPRESSIVE STRENGTH OF 7.5 KSI AT THE TIME OF TENDON
STRESSING.

TENDON ANCHOR
I'IITH 316 5S CAP
(PROVIDED 5Y P.T. SUPPLIER)

BEARING If.
(PROVIDED 8Y PT SUPPLIER)

1L MIRROR

5L

'
[aM SCHEDULE 40

STEEl PIPE

STEEl STRAP (TYP.)

DET AIL (2\
DECK BOLT 8EAM SHOWN. \ fR2 )
KEEL BOLT BEAM SIMILAR. ""-...:....:7

.1......

- 11+. fl-fl-

o

CORE DRill HOLE
INJECT ANNULA.R SPACE
I'IITH TYPE IV EPOXY RE~
PER STD. SPEC. 9-26.1.

EXISTING /V
LONGITUDINAL TENDON------

-h--

o

EXISTING BOLT
SLEEVE (TYP.)

2L

4L

3L

:

W
DETAIL fT\

DECK BOLT BEAM SHOWN. \ FR2 J
KEEl BOLT BEAM SIMILAR. '---""

,,_7-h---~-;..-..---- ---
l. NEOPRENE COUPlER

l
~, ~~~~r:,p~" SCHEDULE 40 V'"

ANCHOR BLOCK~
REMOVE CONCRETE AS REQUIRED f---"--"'--~""
TO INSTAlL HPDE DUCT. FILL VOID EXISTING BOLT
AROUND DUCT \'11TH TYPE 3 GROUT. SLEEVE (TYP.)
SEAL \'11TH APPROVED WATER TIGHT
SEALANT.

, fl.

EXISTING LONGlfUDINAL".- ,"',-/

9

TENDON ELONGATION

ADDITIONAL PRESTRESS
LOSS (K51)

(SEE NOrE 9)

1092

AFTER SEATING
DEAD END

(SEE NOTE II)

1075

AFTER. SEA TiNG
LIVE END

(SEE NOTE II)

1142

POST-TENSIONING TABLE

JACKING
(SEE NOTE H)

26

PRESTRESSING LOAD (KIPS)
NUMBER OF 0.6'1------,------,---'--'---+-------------1

STRANDS PER

TENDON

TENDON
NUMBER.
~ND

SEQUENCE

n. T2. al. 82

I * SEE NOTE 5 ON 8R10GE SHEET FRJ

ci
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Controct No.: 001, (;0£0
eMnge Order No.: I()Z
P.!2Qof.1Q5

"-z SPA .. 6" " 1'-0"-l--+

""J"

J'·6" ,

----

~ MIRROR

LIMIT OF !lNCHOR ENC~5EMENr\ ~ ~ Y,T
W ~5 ,-Ini 'E~"NG ~

1-_---''rl_T_Z_._E~_R_'~+_G·-~_I_\-----'--f_I_+---+_I-----\L---il---~,__--_.

~"'t-t=-=-=-:::-::\~b~:;i=I~4=======t==1i==1=:jl1========+=====1r:="::=1V =t ;t =-, -':"-r---~ [ /[[I ~

II I~~- --+---L,,.L," II ~ ~
[
I III ,.--" ~ ,.-~" II I ......... 'I ~~.

II I \. I \ I I ~ ....

..............·ml.........·...I::~:-:~/: ..'.~.co/.:L.. :........1 >~.,.~_........ ~
--f----- -- -JJ.-L-----A·-----.Ljj..- ,---1t-.-------'>....,.-----f--.......... ~l .. ~::: t:::: ~.~~ ~::: ,:::: ll. m ",........ '"

LE.!!...J 14 - 14 SPA (JJ 6· _ 7'·0·

~ ~ ~ ~ ~ ~ ~ ~ ,
>- 2 added #5 bars with A

>- standard 90· hooks A

~NCHO'~GE "OC' """.A'>"'>"
'\ - \ .1T22l16 TIE

PECK eOLT SLEEVE !lBOVE (TYP.) \ \ \ I (fYP:)

l

rop OF DECK SL~6 -,

4 fRfOll4 DOWEL - 4 SPA 0 1'~9' &.

SECTION Qli)
FR2 SECTION ED ~ MIRROR

8

* SEE NOTE 5 ON 6R. 5HT. FRI

Jl:\W-Tea....,\SR 520 FlOATUlG BRIOGE\COIl 7826 CYClE 1 BLOCK OPTIOII\windo'" files\4 DECK AtKltOR 1.I'Ind

~~l STATE FED. AID PROJ. 1.'0. -;;;' ~

DECK ANCHOR BLOCK & ENCASEMENT

FR4

DETAILS 1 OF 2

SR 520
FLOATING BRIDGE & LANDINGS PROJECT

BOLT BEAM RETROFITWashington State
Department of Transportation 1- -1

10 WASH.

BY AWORE\I1Sl0UDATE

~ BroQ<l Projoct:s Engr,

Pre&n. P'03n By

Atdll;C!d"ISpKb~$t

u'u F~~ 14 11':21,10 20"

o
Z

&'dOe DesgnEngr, Khaleghi. B

~ SUpcf\lisor
De5;goe.dBy Stoddard, RB / Kapur, :J 02/13

~I Ched:edB'( Bingle, :J / Ferluga, EJ 02/13

~a."'oedey AVery, Q 02/13
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R22 16 TIE AND '{.5 6~ (JJ 6~ (JJ 6"
~ 15 TIE ::: "-0" ::: f'-O· ::: l'-O~

'--3"

SECTION fF\
AT BEARING ~ \..E!jJ

o

TOP OF DECK SLAB

I
I

~ MIRROR

@).

SECTION (G\
AWAY FROM BEARING !f.\..E!jJ

ContrIctNo.: 0C?'l0(P1p
Chango 0nI0r No.: I Q 8'
pago.2,LotJ05

~
T MIRROR

14f

.3 SPA. fJl _ I J'-2W 8~ 2 SPA. 0 1'+'4~ 4'· [R24] 17 DOWEL, l~d;"'-~~c-I-'-'~+~f-£-"'-'''';;-''';;;;-,?,'--·H~'-'==--'''="-----I r 1Ol-2~ - 2'-7W I - 2'-9W

j TOP OF OEa\

<

ROUGHENED SURFACE .--

• ~ .' .;' f-----l R25 I #5 TIE
~ l' ~ "

~ ~;: ~ ~ @i] '6 (TYP)
~ . :::., ),: ~

.~~~fl+--=~ I I 1 I kJ
~!-~~I,==g ..L~,,/ ',),,/\..d_ .... II
~ I lJ ~I R221·6 TIE

~ I(~;;~j SPA, /P 1'·2l'" 8" 10'4' ",4'1,' 7" IR2il #6

~ I IO~·· 2',712"

SECTION @

n", F.~ 14- rO.2U/'l 2013



e-.ctNo.: QO?,>Ofe;(p
Change Order No.:_( oK
...7Z:.oIJ!2E?

SECTION (jf;)
FR2

ROUGHEND

JOINT (TYP,)\

SECTION CD

'( '( '( '( '( " " " ,
>- 2 added #5 bars with -<

>- standard 90° hooks -<

" >- >- >- >- A A >. >-

ANCHORAGE BLOC~\ ,I R221 16 TIE
KEEL BOLT SLEEVE BELOW (TYP.) \ I /TYP,)

~ = -rq- :C9 - _ - -=_ _ -'\-
\ \ - ~

, "

~ MIRROR

Y
I

I
5'-0·

Co / I / ~ 1\ >,1

~~;/-f-----,,.L----+B21+-BJEAR-ING-"~+:j'---L---+--=-----+j--------'~ENO WAll

II L- BI BEARING I?

LlIAIT OF ANCHOR BOffOlA OF KEEL SLAB
ENCASEMENT 1

~ 4 rRlOl/4 DOWEL - 5 SPA. f;tJ 1'·6- &
~ 14 _ 15 SPA, ~ 6- = 7'-6-

w•"
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PLAN OF KEEL SLAB ! PLAN OF OECK SLAB, I .
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GENERAL NOTES
PLAN

PONfOON fYPE .3A

8. THE MINIMUM EMBEOMENf DEPTH FOR DOWEL BARS SHMl BE AS
FOLLOWS. OR ,.\S LISTED BY RESIN M,.\NUFIlCfURER fO S,.\flSFY fHE
UlflM,.\fE fENSIlE SfRENGfH OF fHE DOWEL EMR.

9. fHE CONfRIICfOR SHMl VERIFY ,.\NY CONFlICf "11TH fHE LONGJfUDIN,.\l
fENDONS. 80LfS, SfEEl PIPES AND OTHER. RElNfOKCEMENf. DOWELED IN
REINFORCEMENf LOC,.\TIONS SHllll BE 1I0JUSTEO IN fHE FIELD fO MISS
fHESE CONFlICfS.

fO. THE DUCf FOR TR,.\NSVERSE fENOONS SHML BE INST,.\LLED PRIOR. TO
CIISflNG CONCREfE FOR THE ,.\NCHOR BLOCKS.

II. THE CONCRHE ,.\NCHOR BLOCK SH,.\LL BE CONSIOEREO MIISS CONCR,EfE.
liS SUCH. MEIISUKES SHMl BE f,.\KEN TO COPE W/fH fHE GENEK,.\flON
OF HEllf fKOM HYORAnON Of THE CEMENf ,.\NO AffEND,.\Nf VOLUME
CHANGE fO MINIMIZE CR,.\CKING.

12. SEe ,.\PPENOIX Mil SHEEfS FROM CONfRACf 7826 FOR NOfES liND
OEf,.\/LS NOf SHOWN IN THESE SHEETS.

I. ALL MATERIALS AND "IORKMANSHIP SHALL BE IN ACCORDANCE \'lIfH THE
REQUIREMENfS OF fHE WASHINGfON SfATE DEPARTMENf Of
fRANSPORfATION STANDARD SPECIFICAfiONS FOK ROAD. BKIDGE AND
MUNICIPAL CONSTRUCflON DATED 2012. AND AMENOMENfS.

2. fHIS REfROFIf IS FOR PONTOON TYPE .3,.\ CONSTRUCTED ,.\S P,.\Rf OF
CONfR,.\CT 8066.

.3. IINCHOR BlOCK CONCREfE SHAll ,.\Tf,.\1N ,.\ MINIMUM COMPKESSIVE
SfRENGfH OF 5.0 KSI PRIOR fP SfRESSING fK,.\NSVERSE fENOONS.
SElF-CONSOLlO,.\flNG CONCREfE 15 ,.\CCEPf,.\BLE FOR fHE IINCHOR
mOCKS.

4. ,.\NCHOR ENCASEMENT CONCRETE SHALL 5E PER CH,.\PfER 2.12 OF fHE
RfP fECHINCAL REQUIKEMENfS.

5. EXISTING FE,.\fURES liND DIMENSIONS ,.\RE BASED ON fHE ORIGINAL
CONSTRUCflON DOCUMENfS. IIll DIMENSIONS NOfEO WlfH AN ASfERISK
(*) SHALL BE FiElD MEASUREO BY THE CONfR,.\CfOR PRIOR TO
OROEKING M,.\ffRIAlS ,.\ND PROCEEDING \'I/TH CONSfRUCflON.

6. THE SURf,.\CE I'lIfHIN fHE LIMITS OF THE ANCHOR ENCIISEMENfS liND
IINCHOR BLOCKS SHALL BE ROUGHENED fO A !4" IIMPlITUOE. SEE RfP
SECTION 2.12.5.10.7 fOR KEQUIREMENfS FOR ROUGHENING H,.\ROENED
CONCREfE SUKFACES.

7. tMRS OESIGN,.\TEO AS "DOWElS" SH,.\LL BE DRILLED AND RESIN BONDED
INTO fHE EXISfiNG STRUCfURE. fHE HOLE OlA"'fER SHALL BE PER
1-.MNUf,.\CfURER'S RECOMMEND,.\fiON. EXISnNG REINFORCEMENf SHMl 5E
LOC,.\TEO PRIOR fO DRilLING. CORE DRILLING IS NOf PERMJffEO.
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TRANSVERSE POST-TENSIONING NOTES

II. BEARING PLATE AND PIPE SHALL BE COATED WITH INORGANIC llNC
PRIMER.

6. fHE DESIGN IS BASED ON 0.6 INCH DIAMETER LOW RELAXATION
STRANDS, AN ANCHOR SET OF -',8, INCH. A CURVATURE FRICTION
COEFFICIENT OF I-t'" 0.15. A WOBBLE COEFFICIENT, K '" 0.0002 1FT.
AND THE JACKING LOAD SHOI'IN IN THE POST-TENSIONING TABLE. THE
ACTUAL ANCHOR SET AND JACKING FORCE USED BY THE
CONTRACTOR SHALL BE SPECIFIED IN THE SHOP PLANS AND INCLUDED
IN THE TRANSFER FORCE CALCULATIONS.

9. THE PRESTRESSING LOAD LISTED IN THE POST-TENSIONING TABLE
ARE PER rENDON.

7. THE ADDITIONAL PRESTRESS LOSS SHOWN IN THE POST-TENSIONING
TABLE IS ESf/MATED AND CAUSED BY STRAND RELAXATION, ELASTIC
SHORTENING. CREEP AND SHRINKAGE OF CONCRETE.

8. TENDONS TI AND T2 SHALL BE STRESSED FROM ALTERNATE ENDS.
TENDONS 81 AND B2 SHALL BE STRESSED fROI,,1 ALTERNATE ENDS.

f. THE TRANSVERSE TENDONS CALLED OUT ON THIS SHEET ARE
PROVIDED TO CLOSE AND PREVENT PROPAGATION OF EXISTING
VERTICAL CRACKS IN THE KEEL AND DECK P.T. FILLETS THAf
OCCURRED DURING CONSTRUCTION AND HANDLING OF THE PONTOON.
THE TRANSVERSE TENDONS ARE NOT DESIGNED TO CLOSE OR
PREVENT PROPAGATION OF CRACKING AT OTHER LOCATIONS IN THE
PONTOON RESUL TlNG FROM STRAINS INDUCED BY TlME·DEPENDANT
EFFECTS.

2. THE TENDONS ARE SilEO TO PROVIDE A MINIMUM 600 PSI OF
COMPRESSION IN THE BOLT BEAMS. EFFECTIVENESS OF THIS ADDEO
TRANSVERSE COMPRESSION HAS BEEN EVALUATED FOR THE FLOATING
PONTOONS.

3. THE BOUNDARY CONDITIONS FOR A FLOATING PONfOON ASSUME A
WATER DENSITY OF 62.4 LBIFT'.

4. fHE CONTRACfOR SHALL SUPPORT THE DUCT SUCH THAT EACH DUCT
MAINTAINS THE REQUIRED, LEVEL PROFILE WITHIN A PLACEMENT
TOLERANCE OF PLUS OR MINUS V<J ~ DURING ALL PHASES OF WORK,

5. fHE MIN/MUlti PRESTRESSING LOAD AFTER SEATING AND THE
MINIMUM NUMBER OF PRESfRESSING STRANDS SHALL BE AS SHOWN
IN THE POST-TENSIONING TABLE. "LIVE END" REFERS TO THE END
WHERE JACKING OCCURS. ~DEAD END~ REFERS TO THE END WHERE
JACKING DOES NOT OCCUR.

12. THE BEDDING MAfERIAL fOR BEARING PLATE SHALL HAVE A MINIMUM
COMPRESSIVE STRENGTH OF 7.5 KSI AT THE TIME Of fENDON
STRESSING.

TENDON ANCHOR
I'IIfH 316 55 CAP
(PROVIDED BY P.r. SUPPLIER)

g:Q',fIRROR

Y

--- - - p,------------------~-l:l:W:J:'WP:--;::;;;--g;--p--=--=--;m--0',;--~- - - ---',: ---

- . -..... -~~~·",:;;..,>,;~,;,.;;...;;.-..;.v:-l~ I

~~~P~pRE;E~023(26)E2/ 1-- -! -I L.:
~ ~ I1/< - i 6" i

- - - - - - ~!5.T-EljP_~~ _~ -MIN. I

ANCHOR BLOGK-.I ~ COUPLER ~ ~REMOVE 2" CONCRETE AROUND
: PERIMETER OF BEARING if.
r AND BED BEARING R'. WITH
I CHOCK-FAST GREY OR APPROVED

: EaUAL ALL SURFACES 1.'lUST BE 10. THE SURFACE I'I/THIN THE LIMITS OF THE ANCHOR ENCASEMENTS AND
______ .J DRY PRIOR TO AND DURING THE ANCHORAGE ASSEMBLY SHAlL BE COATED I'IITH AN EPOXY-BONDING

\ BEDDING PROCESS. SEE NOTE 12. AGENT PER RfP SECTION 2.12.5./0.11 PRIOR TO CASTING ENCASEMENT

~ EXISTING LONGITUDINAL CONCRETE.

I'/ALL TENDON (rYP.)

l CORE DRILL HOLE. INJECT
ANNULAR SPACE I'IITH
TYPE IY EPOXY RESIN
PER STD. SPEC. 9-26./

r,r 0.0, STEEL PIPE
THREADED TO ACCEPf
FLANGE

j
w THICK X 2"' I'IIDE X 11W 0.0.
RUBBER GASKET ATTACHED TO FLANGE ROUGHENED

SURFACE (TYP.; \

EXiSTING LONGITUDINAL

DECK TENDON (TYP')~ _

[----'<6'----l\-------------------:1 [__AN~CHOR ENCASEMENf

7- 0.0. STEEL PIPE
AND BEARING If'.
PROVIDED BY p.r.

~~

"'­~~
,~

t~
NN

\

12 0 0.0. fHREADEO FLANGE
(TIGHTEN TO COMPRESS
GASKET TO FORM WATERTIGHT SEAL)

REMOVE CONCREfE AS REQUIRED
TO INSTALL HOPE DUCr. FILL VOID
AROUND DUCT I'IITH GROUT BEFORE
INSTALLING FLANGE.

~
~

1 ~ 1

~

j ( ,COUPLER IN ACCORDANCE WITH
STD. SPEC. 6·02.3(26)E2

~--F==~rll-;.','-i,:',:-.:'·-J,P--=--i"T~F---=---~~---r.

0,------L:=.:'o~: =------i----"'-rf4~------- .1hJ--~f-=:_~_"_'=~:-~-- --.-/(;

.. "'\ i ~,o "~'""'

DETAIL ff\
DECK SHOI'/N I. WR2)
KEEL SIMILAR ~

DET AIL f2\
DECK SHOWN \WR2)
KEEL SIMILAR ~

WR3

10

ADDITIONAL
PRESTRESS
LOSS (KSI)

(SEE NorE 7)

AfTER SEATING
DEAD END

(SEE NOTE 9)

756744

AfTER SEATING
LIVE END

(SEE NOTE 9)

DUCT AND ANCHORAGE DETAILS

SR 520
FLOATING BRIDGE AND LANDINGS PROJECT
TRANSVERSE POST-TENSIONING RETROFIT

PONTOON TYPE 3A

PRESTRESSING LOAD (KIPS)

791

JACKING
(SEE NOTE 9)

POST-TENSIONING TABLE

18

NUMBER OF
STRANDS PER

TENDON

Washington State
Department of Transportation

TENDON
NUMBER

AND
SEQUENCE

n. f2. BI, B2

*SEE NOTE 5 ON BR. SHf I'/RI.
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REMOVE CONCRErE A5 REQUIRED
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HANGER NOTES
f. STEEl 51\RS SHl\ll CONFORM TO I\STM 1\.36 I\ND SHl\ll

5E Gl\lYI\NfZED IN I\CCORDI\NCE WITH I\I\SHTO Mill.

2. HI\NGER RODS SHl\ll CONFORM TO I\STM 1\.307 6RI\DE 1\
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e-ICI No.: CQD00(q
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Date Due Date New

Respon· Drawings Spec Repair Contractor Associated
RFI # Name Status Days Open Back To Returned Reason For RFI WSDOT PE Comments Change? Drawings FB&L Disposition

Submitted Date sible Party Affected Section or NC Option RFl's
KG to KG Provided

Here are responses to the questions from the contractor:
1. Irs not clear what is meant by meeting industry standards.
2. It is the intent of this nole to minimize or eliminate thermal

General Nole #11 of the SR 520 Pontoons Construction Project Bolt Beam cracking.
Relrofil Plan and Noles slales the anchor blocks shall be treated as mass 3. II is naltha intent of this note to minimize shrinkage

concrele and measures shall be taken accordingly. To perform an analysis and cracking.
design a thermal control plan for the blocks additional information is required. 4. Any cracks in the anchor block will need to be repaired

Please provide responses to the 6 questions below. per requirements of the RFP. Cracks will be measured prior
to post.tensioning. If new cracks form alter post-tensioning,

(1) Are the goals 01 the thermal control of this mass concrele pour to meet industry WSDOT will review and decide if repair is needed.

Thermal
standards?

SR 520
5. Any of the currently approved mix designs are acceptable.

Control of PCP Boll
6. The contractor may propose modifications 10 existing mix RFI677

658 211812013 Completed NfA 31412013 (2) Is the plan meant to minimize thermal cracking? N designs or new mix designs for these elements. N TSD N N N RFI687 2-PC1120
Bolt Beam Beam

Retrofit Retrofit PRl
RFI724

(3) Is the plan meant to minimize shrinkage cracking? The reason for this note is concern about excessive
temperature differentials between the core 01 the anchor

(4) What crack widths are acceptable and when will they be measured (pre/post block and the perimeter 01 the block. WSDOT suggests the

PT)? contractor consider placing insulating blankets on the
surface of the conclete after placement. Because of the

(5) Are all of the currently approved mix designs acceptable for this placement? modest depth of these elements, cooling the core doesn't
seem warranted. Contractor should monitor core and

(6) Can the apPlOved mix designs be modified, or can different concrete be used? perimeter temperatures on the Initial anchor block pours. If
temperature differentials are excessive and/or cracking is

observed, modifications can be made to subsequent pours
to provide internal cooling.

The cyde 2 type 1 transverse post tensioning boll beam retrofit design was
The Contractor shall roughen the firstS" of core hole

transmitted to KG via email on 2114. In the General Notes on Sheet PR I, it states
adjacent to both the exterior and interior faces of the

Roughened that anchor encasement and anchor blocks shall be roughened to 1f4" amplilude.
SR520 PCP pontoon. RoughenIng shall be done to a 114" amplitude.

661
Core Holes

2119/2013 Completed NfA 6 31512013 212512013
On sheet PR3, Oelai12, it appears to show the cored hole being roughened with a

Bolt Beam N Rou9hening these portions of the hole will help lock in the N Y N N N N 2-PCl120

jagged line versus a slraight tine. Please confirm that the Inside 01 the cored holes
Relrofil PR3 epoxy resin between \he core hole and the steel pipe. The

shall to be roughened to 114- amplitude. See attached boll beam retrofit sheets.
core holes through \he interior walls do not need to be

roughened.

The cyde 2 type 1 tfansverse postlensioning boll beam retrofit design Vias
transm\tted to KG via email on 2114/13. Sheet PR3 shows a tendon number and
sequence box. The box shoYis T1, T2, B 1, and B2. Nole 10 also states that Tl

Post
and T2 tendons shall be stressed from alternate ends as well as tendons B I and

I) Confirmed. Transverse tendons at the end walls shall be
B2. There are 2 questions relating to this specification.

662
TensIoning

2119/2013 Completed NfA 6 315/2013 212512013 1) Please confirm that the transverse tendons will be stressed first and the
PCP BB

N
stressed first, followed by the longitudinal tendons.

N y N N N N 2·PC1120
Stressing Retrofit PR3 2) It is acceptable to revise the stressing sequence to T1-B 1-

Sequence
longitudinal tendons will be stressed second.

T2-B2.
2) Can t..../o transverse tendons stress be stressed from the same end (e.g. T1 &
B1 from 1l side) before switching to the other wall line (T2 & B2 from 5L side). II
not acceptable, please confirm the stressing sequence must be Tl, T2, Bl, and

B2. See linked Boll Beam Retrofit Sheet PR3.

The cyde 2 type 1 transverse post tenSioning boll beam retrofit design was
trans milled to KG via email on 2114/13. Per General Note #5 on Boll Beam
Retrofit Sheet PR1, K-G is to take all noted measurements prior to ordering
material and proceeding with construclion. Prior to receipt of this design on

2114/13, KG was directed by WSOOT to proceed with some demo activities and

Bolt Beam
material procurement. See attached Boll Beam Retrofit Sheets.

Retrofit
The intent of requiring the field measuring was to provide the

Measureme
Please confirm that all construction activities and material procurement may PCP BB contractor with as·built dimensions that could affect the

663 nts· 2119/2013 Completed NfA 13 3/512013 3/412013
proceed prior to taking the called out field measurements per General Note #5 on Retrofit

N
geometry of materials to be ordered. WSOOT acknowledges

N N N N N 2-PC1120
Bolt Beam Retrofit Sheel PR1. If this modification is nOl allowed, significant PRl-4 and that the contractor was directed to order some materials prior

N

General
Nole #5 On

additional schedule impacts will be realized as this data is collected and PR6 to any field measuring efforts. WSDOT takes no exceptions

Sheet PRl
processed. to omilling the field measuring requirement

Additionally, if field measurement of these dimensions is required at all, please
direct KG on what to do with the measurements after collection and exaclty where
each of the required dimensions is to be obtained from. For example, sheet PR2

calls ovtthe dimension betl'leen grid line II and 2L to be checked. Where, in
elevation, does that dimension need to be measured?



Date Recycled
Date Due Date

Drawings Spec Repair Contractor
New

Associated
RFI II Name Status

Respon-
Days Open Back To Returned Reason For RFI WSDOT PE Comments Change? Drawings FB&L Disposition

Submitted Date sible Party Affected Section or NC Option RFt's
KG to KG Provided

The #7 dowe!s shall have a minimum embedment depth of 7
Y." when Hilti HIT RE 500 epoxy is used. When concrete is

removed to expose reinforcing steel, embedment depth shall
be measured from the concrete surface at the time of drilling
(not the original concrete surface). When the dowel pattem

Dowel The cycle 2 type 1 transverse post tensioning boll beam retrofit design was
shown in the plans can't be achieved due to reinforcing steel
encountered during drilling, the location of the dowels can be

location transmitted to KG via email on 2114113. General Note #9 on Bolt Beam Retrofit PCP8B
adjusted. Dowels shall not be placed closer than 3 %"

664 Tolerance -
2119/2013 Completed NlA 8 31512013 212712013

Sheet PRl stales that doweled in reinforcement locations shall be adjusted in the Retrofit
N N Y N N N RFI673 2-PC1120

Cycle 2 Boll field to miss tendons, bolls, steel pipes, and any other reinforcement. Please PRl and
The #6 dowels shall have a minimum embedment depth of

Beam provide a tolerance or an approved move distance for the doweled reinforcement. PR4-7
6" with Hilti HIT RE 500 epoxy is used. When concrete is

Retrofit See anached Boll Beam Retrofit Sheets.
removed to expose reinforcing steel, embedment depth shall
be measured from the concrete surface at the time of drilling
(not the original concrete surface). When the dowel panern

shown in the plans can't be achieved due to reinforcing steel
encountered during drilling, the location 01 the dowels can be

adjusted. Dowels shall not be placed c1o~er than 3"

The Cycle 2 Type 1 transverse post tensioning boll beam retrofit design was
Anchor trans milled to KG via email on 2114113. On Sheet PRl Note #3, it states that

PCP 88 Confirmed. Anchor block concrete shall achieve 5.0 ksi
Block anchor block concrete shall attain a minimum of 5.0 ksl before stressing. On

Retrofit compressive strength prior to transverse slIessing, and all
665 Strength 211912013 Completed NfA 6 31512013 2125/2013 Sheet PR3 Note #5, it stales that pontoon concrete shall attain 7.5 ks! before.

PRl and
N

other concrete shall achieve 7.5 ksl compressive strength
N y N N N N 2-PC1120

Prior to stressing. See allached boll beam retrofit sheets.
PR3 prior to transverse stressing.

Stressing Please confirm that the anchor block concrete must altain 5.0ksi and all other
pontoon concrete must altaio 7.5ksi before stressing.

The Cycle 2 Type 1 Transverse posttensloning boll beam retrofit desigf1 was
transmitled to KG via email on 2114113. To accommodate the retrofit process, a
suspended work deck platl"orm will be needed at each corner of Type I Pontoon

Drilled
to support falsework & formwork for the Transverse PT anchor block. Allached is

Holes
a preliminary sketch of how the platform would be suspended. In order to support II is acceptable for the contractor to core a 2" hole in each

Through
the suspended work deck platform, additional lowering holes may be needed on

comer of the Type I pontoons at the location shown in the
666 Top Deck to

2119/2013 Completed NfA 13 31512013 31412013 the top deck of the pontoon. See attached plan sheet showing location and size 01 N N contractor's sketch. The hole shall be positioned to avoid
N y N N N RFI720 2-PC1120

Support
additional lowering holes. See anached sketch also.

bolt beam sleeves and post-tensioning duel.
Falsework

Please confirm that it is acceptable to drill andlor utilize blockouls for additional 2"
dia. holes in the top deck to support the formwork and lalsework for the anchor
block. Core drilling of these holes would likely be necessary unless blockouts

could be utilized prior to the top deck pour.

The Cycle 2 Type 1 Transverse post tensioning bolt beam retrofit design was
Core Hole transmilled to KG via email on 2114113. Sheet PR3 of the Boll Beam Retrofit

Size drawings shO'o'is holes through the interior and exterior walls to accomodate the SR520 PCP II is acceptable to core ll~ diameter holes through the
667 Diameter 2119/2013 Completed NfA 7 31512013 212612013 PT duct. Per the allached email sent on 2115, K-G received direction to drill 9" Boll Beam N

interior longitUdInal wall panels.
N y N N N N 2·PC1120

Interior and core holes on the exterior walls of Ihe pontoon. Retrofit PR3
Exterior Please'provide direction to KG to core drill 11 M diameter holes on the Interior

walls.

R26#6
The Cycle 2 Type 1 transverse post tensioning bolt beam retrofit design was

Dowel Bars
transmitted to KG via email on 2114/13. When integrating these drawings into the

SR520 PCP
668 Outside of 2119/2013 Completed NlA 7 31512013 212612013

model, there were three R23 #6 dowel bars that sit outside the anchor block area.
Bolt Beam N

The Ihree R23 #6 dowels that rail outside of the anchor block
N y N N N N 2-PC1120

Anchor
Please provide direction to move the bars up into the concrete or delete them.

Retrofit PR4
can be deleted.

Block
This occurs in all 01 the anchor blocks, top and bottom. See attached model shot

and Sheet PR4 (R23 #6 Dowel Bars).
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KG 10 KG Provided

The Cycle 2 Type 1 lransyerse post tensioning bolt beam rellofit design was
lransmilled to KG via email on 21 14/13. Sheet PR3 Note 116 slates that the

conlractor shall support duct such that each duct maintains the reqUiled, level WSOOT agrees with revising the duet placement tolerance
profile within a placement tolerance 01 1I8~ dUring all phases of work. 118~ 10 1/4- through the exterior wall penettaUons and anchor

Placing Iolerance for the duct placement will be difficull, jf not impossible, to maintain. blocks. Based on infoonation provided by SOl and KG, there

Tolerances Additionally, unless the ducl is restrained by extraordinary means, during SA520 PCP is very little clearance between the inside of the HOPE duel

669 for Bolt 212012013 Completed NJA 12 31612013 31412013 sllessiog the duct will move to 'find its' location- based on where the tendons Bolt Beam 2.14.5.2.4 and the 00 of the slrand pallern. We agree with alloWing the N N N N N N 2-PC1120

Beam inside the duel are. See attached Sheet PR3 and SOl RFI request form. Reltoflt PR3 duct and tendon to 'find irs nalural posltion~ during the

Reltofil Slressing operation. The conllactor has proposed an

Please confirm that the placement tolerance for the PT duet may be revised to act:eptable criteria of not having the duct In contacl with the

plus or minus Yo- through all exterior wall penetrations and anchor blocks and that contrele at the interior wall penetrations.

the duct may notlouch the edge of the cored holes through the three each interior
walls.

The Cycle 2 Type 1 transverse post tensioning bort beam relJofit design was
In lieu of the neoprene coupler sho.....n in the plans, it is

HOPE to transmilled to KG via email on 2114113. Detail 2 on Sheet PR3 references the use SA520 PCP 6· acceptable to make this coupling using heat shrink in
670 Sleel Pipe 212012013 Completed NIA 6 31612013 212612013 of a neoprene coupler seal 10 hdpe pipe. This area is then embedded Into Bolt Beam N y N N N N 2-PC1120

02.3(26)El accordance with Standard Specifications Section 6-
Connection concrete. Since the coupler is embedded into concrete, please confirm that a heat Retrofit PR3

02.3(26)E 1 as Amended by Ihe contract specifications.
shrink seal would be acceplable.

Eleclrical
The Cycle 2 Type 1 transverse post tensioning bolt beam retrofit design was

Continuity The added reinforcing sleel, anchorages and PT shall be
of Added

transmitted to KG via email on 2114113. Per RFP Section 2.14.5.2.2, all reinforcing
made electrically continuous with the existing reinforcing

Rebar and
steel and post tensioning syslems in the pontoon walls and slabs shall be SR520 PCP

steel. this can be accomplished by expose existing

671 Post 2120/2013 Completed NIA 6 31612013 2126/2013
eleclli<:ally continuous. Please confirm Ihat the added rebar and PT for lhe Bolt Bolt Beam

2.14.5.2.2 reinforcing steel and using a welded allachment (I.e. a N y N N N N 2·PC1120

Tensioning
Beam Retrofit Cycle 2 Design is exempt from this specification. If nol, please Retrofll PRl

welded piece 01 reinforcing sleel) from the eXisting steel to

Cycle 2 Boll
provide a detail or other Information on how K-G Is to accomplish the necessary PR7.

the ne·.... reinforcing bar. Similar provisions can be made 10

Beam
eleClllcal continuity in these areas. See linked Spec section 2.14.5.2.2 and Bolt

provide continUity to the anchor plaIa/steel pipe.

Aelrolit
Beam Retrofit Sheels PR1-PR7.

R1O,lf4
The Cycle 2 Type 1 transverse post tensioning boll beam retrofit design was

Dowel SA520 PCP Ii is slructurally unimportant whether or not these tails are

Rotation -
transmilted to KG via email on 2114/13. Sheet PR4 Section ~D~ Shows the RI0,lf4

Bolt Beam oriented up or down. The conlractor can follow the
672 212012013 Completed NIA 6 31612013 212612013 dowels localed at 1'-4- from the bottom of the encasement fotaled down. Sheet N N Y Y N N N 2-PClt20

Cycle 2 Boll
PRS Section "G- shows the same bars rotated up. Please provide direction on

Retrofit PR4 orientation shown on either Sheet PR4 Seelion 0 or Sheet

Beam
which rotation is correcl. See attached model shot and M11 Sheets PR4·PR5.

& PA5. PR5 Section G.

Reltofit

Dowel
The Cycle 2 Type I transverse post tensioning bolt beam relJofil design was

Resin SA520 PCP
Approval -

transmilled to KG via email on 2114113. On Sheet PR1 Note IH, it states that
Boll Beam

As stated in RFI 664, this epoxy is acceptable. The

673 2120/2013 Completed NIA 7 31612013 2127/2013 dowels shall be drilled and resin bonded into the eXisting slructOle. Please N embedment depths for Ihe dowels when using this product N Y N N N RFI664 2-PC1120
Cycle 2 Bolt

confirm that Hilti RE·5oo, as seen in the linked RAM, would be an acceptable
Reltofit

are noted In RFI664.
Beam PR1-PR7.

Rellofit
resin for the dOYleIs. See attached Ram and Sheels PR I·PR7.

Anchor
Block The Cycle 2 Type 1 transverse post tensioning bolt beam relJofit design was

Geomelry transmilled to KG '1ia email on 2/14/13. As seen in Sheet PR2, the anchor block SR520 PCP
It is acceptable for the face of the anchor block to be either

67' Clarification 2120/2013 Completed NIA 7 31612013 212712013 faces appear 10 be plumb or vertical. See attached Sheet PR2. Boll Beam N
perpendicular 10 the soffit or vertical (plumb).

N y N N N RFI723 2-PC1120

-Cycle 2 Please confirm that the face of each anchor block may be either perpendicular 10 Retrofll PR2
Boll Beam the soffit (would be a slight angle) or vertical (no angle 10 face).

Retrofit

The callout for the Type 3 grout is incorrecl.lnstead, a Type
2 grout per the WSDOT 2012 Siandard Specifications should

be used for grouting back the duct at the Interior walls.

Type 3
The Cycle 2 Type 1 transverse post tensioning bolt beam retrofit design was

For the watertight sealant, WSOOT requests the contraclor

Grouland
lransmilled to KG via email on 2114113. On Sheel PR3 Detail 1, it stales that the

to use Greenstreak Hydrotite hydrophil!c walerstop (or

WalerTight
void around the duct will be filled with Type 3 groul and sealed with an appfoved

SA520 PCP WSOOT approved equal). Allached Is a detail showing how the
Sealant

water tight sealanl. Type 3 grout Is called out in the 2012 Slandafd Specifications
Bolt Beam Standard waterstop is 10 be inslalled. The conlractor should follow the AFI682

679
Confirmatio

2121/2013. Completed NIA 8 317/2013 31112013 but this contlact Is working under the 2008 Standard SpecifICations. See attached
Retrofit SpeclncaUo details from this allachmenlfor the EXisting Wall· New Pipe.

N TBD N N N
RFI747

2-PC1120

n Boll Beam
spec section and Sheet PR3. PR3 n 9-20.3 The waterslop detail is only required on post· tensioning

Retrofit
Please provide direction on the water tight sealant and Type 3 grout to be used, or

penetrations localed near the keel slab (B1 and B2 tendons).

Cycle 2 The contraclor shall provide WSOOT with a submillal
provide the specifications that must be met for each of these malerials.

showing the specific Hydrotite Vlalefstop that will be used,
how the waterstop will be adhered 10 the concrete and HOPE
pipe, and any other pertinent inrormaUon related to waterslop

installation and casting the penetration back with grout.
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KG to KG Provided

The Cycle 2 Type 1 transverse post tensioning bolt beam retrofit design was
transmitted to KG via email on 2114/13. These drawings show 1"1'0"0 deck anchor

blocks (upper blocks) in each end of the Type 1 Pontoons. Utilization of any of the
Responses to the four items from this RFI are as follows:

current approved concrete mixes may result in air voids between the anchor block
1. The proposed grout mix is not acceptable. It has an

and the underside of the de<:k. Additionally, regardless of the concrete mix used,
excessively high cemenl content and no coarse aggregate,

air voids between the anchor block and the underside of the deck may be difficult,
and it won'l perform well in the thick concrete anchor blocks.

if not impossible, to avoId. Some possible solutions are as follo\'/s:
WSDOT is receptive to contractor proposals for other

(1) Utilize a grout mix similar to the attached example.
nowable concrete mixes inclUding self-consolidating

concrete.
Transverse

2. It is acceptable 10 utilize the soffit falsewOlk lo\'/ering holesPT (2) Utilize the current single soffit falsework 10l'leling hole through the deck bolt
to aid in placing and venting anchor block concrete.

680 Concrete 212112013 Completed NfA 18 3/712013 3111/2013 beam, located directly over the anchor block area, to place the concrete. PR1-PR7 N
3. Vent holes spaced at2'·O~ are not acceptable. Attached is

N TSO N N N N 2-PC1120
Blister

Pourback (3) Core additional 2' minimum diameter hotes through the deck bolt beam above
a sketch showing acceptable locations for venting and

placement holes that WSDOT approved on 03108113. It is
the anchor block area on a 2'·0' grid pattern to utilize as vent holes and vibrator

important to layout and avoid core drilling through the bolt
acC1:lSS holes. This would result in approximately 20 holes in the deck at each

sleeves, post·tensioning duct and the B101 #5 tie bars.
anchor block location.

4. Based on discussions in the field over the lasl couple of

(4) Add sleeves in the A-Pontoon at the future anchor block locations to prevent
weeks, WSDOT understands that access for anchor block

venting and concrete placement was included in the top slab
the need for having to core through the deck at a later date. These holes would be

pours of Pontoon A.
utilized as placement, air vent, and vibrator access holes.

Please direct KG how to proceed.

Acceptance criteria for these materials is as follows:
1. Chockfast Gray - Visual acceptance

2. Neoprene coupler - Deteted
3. Steel Sirap - Deleted

4. Type 3 Grout - This shall be changed to a Type 2 grout
Spedficalio per the WSDOT 2012 Standard Specifications. Acceptance

ns and based upon Satislacto/y Test Report for samples of
Materials

There are not any specified requirements for the materials indicated on Drawing
materials to be incorporated into the proje<:t. Catalog cuts for

Acceptance Acceptance prior to use of material
682 fo< 212212013 Completed N1A 13 318/2013 31712013

PR3. PR3 N 5. Water Tight Sealant - Greenstreak Hydrotile hydrophillic N N N N N
RFI679

2·PC1120
RFI747

Transvelse
Please provide acceptance criteria.

waterstop shall be used, (See attached Data Sheet).
Post Acceptance based on catalog cuts prior to use of material.

Tensioning Visual inspection at lime of use.
Materials 6. Smooth 8" Schedule 40 HOPE Pipe - Manufacturer's

Certificate of Compliance
7.8" Schedule 40 Steel Pipe - Manufacturer's Certificate of

Compliance, CMO
8. Bearing Plate - Manufacturer's Certificate of Compliance,

CMO

The Cycle 2 Type 1 trans~erse post tensioning bolt beam relfofi! design was
R10 and transmitted to KG via emait on 2114/2013. Per Sheet PR1, #4 dowel bars must be

Rl1 Dowel embedded a minimum of 7". See attached Bolt Beam Retrofit Sheets PR 1·PR7 It is acceptable to reduce the embedment of the R10 and
Embedment and approval email allowing 4~ embedment for R10 and Rl1 dowel bars (11 HilU Rl1 dO'o','el bars for the exterior anchor encasement to 4"

685 Depth - 2125/2013 Completed NfA 11 3/11/2013 31812013 RE 500 is used). PR1-PR7 N inches provided the Hilt RE 500 epoxy resin is used for N TBO Y N N N 2-PC1120
Cycle 2 Bolt anchoring the bars. That is consistant with the Hilti

Beam Please confirm per the allached approval email that 4" embedment is acceptable recommendations.
Retfofi! for the R10 and R 11 dowel bars if Hilti RE 500 is used as the anchoring epoxy

resin.

It is nol WSDOTs intent for Ihe crack mapping and crack
Per the attached RFI #658, any cracks in the anchor block will need to be repaired repair to hold up construclion activities. It is aCC1:lptable to

Bo!t Beam per requirements of the RFP. RFP section 2.14.5.2.11 states that an in depth WSDOT for the contractor 10 schedule the crack mapping

Retrofit crack inspection shall occur no less than ten days after the initial set of the last and repair activities prior to tendon slfessing with sufficient

Crack concrete plaC1:ld. All cracks must also be repaired prior to stressing. The timing of time to complete the repairs (if any) prior to stressing.
RFI658

687
Mapping

212612013 Completed N1A 8 3/1212013 31612013 crack mapping and crack repair is unclear for the bolt beam retrofit anchor blocks. N N WSDOT suggests completing all mapping and repair either N Y Y N N
RFI740

2-PC1120

Requiremen See allached specification section and RFI #658. t\",o or three days prior to stressing. This will allol'l sufficient

IS
time for the repairs to gain strength prior to the stressing

Please provide direction for the liming of crack mapping and potential repair of work. WSDOT acknowledges that this will likely result in
cracks that may develop in the anchor blocks prior to post tensioning. mapping and repair occurring prior to ten days after concrete

placement that is required by the RFP.
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KG to KG Provided

The Cycle 2 Type 1 transverse post tensioning boll beam retrofit design was WSDOT agrees with the contractor's proposal to revise the

Transverse
Lransmilled to KG via cmail on 2/14/13. Per Sheel PR3 Nole 10, tendons T1 and stressing sequence to allol'/ all of the tendons to be stressed

Post
12 shalll>e stressed from alternale ends and 81 and 82 shall be s!lessed from from one side of the pontoon. Considering the fael the

688
Tensioning

2126/2013 Completed N/A 9 3/1212013 3f712013 allernate ends. See attached SOl RFI Request and Sheet PR3. PR3 N tendons are stmight and have a large ratio of duel N N Y N N N 2·PC1120

Sequencing
areafstrand area, we agree thai frictional losses will be

Please confirm that ill'lould be structurally acceptable to slIess all tendons on one negligible and the anchor set losses will equalize across the
side of a pontoon. tendon.

II is acceptable to extend the high level vent pipe
longitudinally so that it slubs out past the end of Ihe anchor

High Level block. WSDOT will be developing details of this and will be
Vent/Upper The Cycle 2 Type 3 lIansverse post tensioning boll beam retrofit design was providing them to the contractor shortly. It is WSOOT's

Anchor transmitted to KG via email on 2125/13. During the inlegration process of the of understanding Ihalthe high level vents won', be installed

691
Block

3/1/2013 Completed NfA 13 311512013 3/14/2013
the new AA Sheels into the 3D Model, K-G discovered thaI the high level vents

AR1-AA7 N
until the pontoons are at Lake Washington. The vent

N y N N Y N 2-PC1120
Conflicl- are in conflici with the upper anchor block. This occurs in each of the Type 3 extension will require a system to hang the ventlrom the

Type 3 Boll Upper Anchor Galleries. See allached model shot showing the conflict. Please soffit of the anchor block. Attached is a detail that identifies
Beam provide direction to fIX this conflict. the location and size of the hanger inserts so they can be

Retrofit inslalled prior to casting the anchor block.
See altached PDF below by Mark Gaines 'Vent hanger

inserts. peW

The Cycle 2 Type 1 Transverse post tensioning bolt beam relIom design was
transmllled to KG via email on 2114113. Transverse Post-Tensioning Note 116 The proposed method to temporarily support the PT duct is

states thai the contmctor shall support the duct such that each duct maintains Ihe acceptable. The proposed hardware is all zinc coated and
required, level profile within a placement tolerance of plus or minus 118' during all will not hold up well in the pontoon environment. This

Temporary phases of work. The same nole is found on Type 3 Transverse PT bolt beam hardware will need to be removed from the pontoons. II

69'
Support 01

311/2013 Completed N/A S 311512013 31612013
retrofit design drawings. This tolerance was revised per linked AFI #669. KG

PR3 N
access issues make ,emoval impossible or impractical,

N TSD Y N N N 2-PC1120
Transverse Intends to support the pipe \'lith (2) uni-strut supported by (2) Y.' all thread. See considemtion should be given to components that are

PT linked sketch and cut sheet for clarification. cOllosion resistant. Possible options include 304 stainless
steel or fiberglass/plastic components. Since these materials

Please confirm that this support qualifies as temporary stay-in place construction are all temporary in nature, it is acceptable to use foreign
aid and as a temporary stay-in place construction aid, please confirm that foreign steel.

and non-stainless steel embeds are acceptable.

Core Hole
Size for The Cycle 2 Type 3 transverse posl tensioning bolt beam relIofit design was

Transverse transmitted to KG via WSOOT to KG Sl162. The plans to do not call out a specfic
The a" COle holes for the exterior and the 9" core holes for

702 PT Cycle 2 3/8/2013 Completed N/A S 312212013 3113/2013
core hole size. Please confirm per the altached email, that a" holes on the exterior

AR1-AA7 N the interior walls for the transverse post-tension is N N Y N N N 2-PCt 120

Type 3 Bolt and 9'holes on the interior walls are acceptable for the Type 3 Boll Beam AelIofit.
acceptable.

Beam

The cycle 2 type 1 lIansverse post tensioning bolt beam retrofit design was
HOPE SOA transmilled via email on 2114/2013. Detail 1 on sheet PA3 of WSOOT to KG serial
17 Instead letter 162 stated that smooth 8" schedule 40 HOPE pipe should be installed for

The proposed duct is acceptable in lieu of the HDPE
of Schedule the bolt beam retrofil. SOl would like to use SDA 17 HOPE instead of schedule 40

70'
40 Pipe Bolt

3/1112013 Completed NlA 2 3/25/2013 311312013
HOPE as schedule 40 HOPE pipe is unavailable in an 8" size. See attached

PR3 N Schedule 40 pipe. This pipe conforms to ASTM 03350 with N N y N N N 2-PC1120

Beam drawing, pipe specifications, acceptance sheets, and picture of approved pipe on
a cell classification of 445574C.

AelIofit site. Please confirm that HOPE SDR 17 pipe is acceptable to use instead of
schedule 40 HOPE pipe.

135 Degree
Gerdau wants to have the oplion of using 180 degree hooks on all of the

Hooks into
iIansverse bolt beam anchor block retrofit bar. Bending 180 degree hooks would

180 Degree
occur in the shop. See allached Bolt Beam Aetrofit Sheet PAS for example 01 bar

709 Hooks in 311312013 Completed N/A 2 3/27/2013 3/1512013
with 135 degree tails.

PRS N
It is acceptable to use 135 degree hooks or 180 degree

N y N N N N 2-PC1120
Bolt Beam

hooks on the anchor block bars.

RelIofil-
Please confirm that it I'lould be acceptable for Gerdau to use a 180 degree hooks

Type 1I1N3
in every location 135 hooks was called out in the Type 1 and Type 3 Transverse
PT Bolt Beam RelIofit anchor blocks in Cycle 2 per the aUached approval email.

Pressure Per the attached Change Order #6, the coniiaclor is to test each duct for air
Testing of tightness. Each duct gets filled with 50 psig of air and alter 1 minute can only lose

WSOOT agrees that the pressure testing requirement does
711

Transverse
311312013 Completed NlA 2 3/2712013 3/15/2013

25 pslg. PR1-PA7,
N nol apply to the externaliIansverse post-tensioning ducts in N N N N N N 2·PC1120

PT Bolt AR1-AR7
Beam Please confirm that this requirement does nol apply to the transverse post

the boH beam ,etrofit for the Type lIlA and 3 pontoons.

Retrofit tensioning in the bolt beam relIofit for the Type lilA and 3 Pontoons Cycle 2.
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KG to KG Provided

In the attached NCR #353, K-G used an unapproved epoxy (Hilti RE 500-S0).
The RE-SOO-SD was used to patch back excess doweling holes that were

conflicting with existing pontoon rebar al all keel slab anchor block locations in Q WSDOT confirms thaI:
and R Pontoons. The product was also used for doweling of 7S-ea 117 dowels@ 1) HilU RE-500-SD is acceptable for installing rebar dowels
SE of R Pontoon keel slab anchor block. RFl1t664 and 11673 specified that Hilli and patching back excess dowel holes at the keel slab

RE-500 epoxy shall be used. See attached NCR #353 and Hilti RE 500-8D lransverse PT anchor blocks as described above.
Acceptance Specifications sheet. 2) Hilli RE-500-SD may be used at all Type lIlA and 3

715
for Hilli RE

3/1412013 Completed NfA 1 312812013 311512013 N N
transverse PT anchor blocks to install rebar dowels and to

N N Y N N N 2-PC1120
500SD Please confirm that patch back excess dowel holes.

NCR #353 1) Hilli RE-500-SD Is acceptable for installing rebar do·....els and patching back 3) The embedment depth of rebar dowels for the Hilti RE-500
excess dowel holes at the keel slab transverse PT anchor blocks as described SO is the same as that defined for use with Hilli RE-500 per

above. RFI #664.
2) Hilli RE·500-SD may be used at all Type lilA and 3 transverse PT anchor

blocks to install rebar dowels and to patch back excess dowel holes. The Hilli RE500 SD is equal to or beller than Hilli RE 500.
3) The embedment depth of rebar dowels for the Hilli RE-500-SD is the same as

thai defined for use with Hilli RE-500 per RFI #664.

SCC Mix Confirmed. Ills acceptable to use the SCC concrete mix
For Anchor See aUached SCC mix design and approval email. Please confirm per the PR1-PR7 design or the approved Pontoon concrete mix deSign for the

721 Blocks Bolt 3/15/2013 Completed NJA 3 3/2912013 3/18/2013 aUached approval email thai K·G is to use SCC 24· spread mix for the anchor and AR1- N lo'....er anchor blocks In the type lilA and 3 Pontoons. The N y N TaO N 2· PCI 120
Beam blocks pours for the Bolt Beam Retrofit. AR7 SCC concrete mix design should be used in the upper

Retrofit anchor blocks in the type lflA and 3 Pontoons.

There are l'.'{O questions In this RFI regarding geometry of upper anchor blocks for
the transverse PT bolt beam retrofit in Cycle 2: 1. For the Type 3 pontoon. the answer provided to RFI #674

also applies. The face of the anchor block may be either
1) RFI #674 slates that it is acceptable for the face 01 the anchor block to be either plumb or perpendicular to the top slab.

Anchor perpendicular to the soffit or vertical (plumb) for Type 1 Pontoon. Please confirm
PR1-PR7

2. For the top anchor blocks, it is acceptable for the soffit of

723
Block

3/18/2013 Completed NfA 10 41112013 3/28/2013
thai this is acceptable for vertical face of the anchor block on the Type 3 Pontoon.

and ARl- N
the anchor block to be either parallel to the top slab or flat. If

N Tao N N N RFI674 2 - PCI 120
Geometry - the soffit is constructed flal, the minimum thickness of the
Type 31 lilA 2) For the soffil face on the bottom of both the Type 1 and Type 3 anchor blocks

AR7
anchor block shall be maintained. Considering the sloping

Sheet PR2 indicates that the soffil face needs to be parallel to the top deck soffil. profile of the top slab, some regions of the anchor block will
Please confirm thai the soffit face of each anchor block may be either parallel to be thicker than the dimensions shown on the retrofit plan

Ihe soffit or level in the Type 1 and 3 Pontoons, See aUached sheet PR2 and RFI sheet~.

#674,

Nole 11 in the cycle 2 Bolt Beam Retrofit lransmiUed to KG 2115113 slates
measures shall be taken to minimize cracking. RFI #658 was wrillen \0 clarify the
thermal control requirements for the anchor block concrete and il was •... slated

that cooling the core doesn't seem warranted. Contractor should monitor core and
perimeter temperatures on the initial anchor block pours. If temperature

differentials are excessive and/or cracking is observed modifications can be made
10 provide internal cooling." KG received the allached email dated 03114113 that

directed us to install thermal control cooling pipes in 3 of the 4 lower anchor Based on the results of the four lower anchor blocks In

Thermal blocks in R pontoon, Pontoon R, it was noled that there wasn't appreciably more

Control
cracking in the anchor block without cooling pipes when

724 Transverse 3118/2013 Completed NJA 8 41112013 312612013 Attached please find the Ihermal control tables and cooling pipe layout provided PR1,ARl N
compared with the three anchor blocks that used cooling

N Tao y N N RFI658 2 - PCI120
PT Anchor by CTL. We installed cooling pipes in the southern two anchor blocks according to pipes. Based on this, WSDOT agrees that cooling pipes are

Blocks table Y with the cooling pipes spaced 2' on center, in the northwest anchor block only required In the thlee lower anchor blocks on Pontoon R

we installed cooling pipes according to table Z with the cooling pipes spaced l' on based on the allached email. All other anchor blocks can be

center, and the northeast anchor block has sensors installed but no cooling pipes constructed withoul cooling pipes.

and will foUow lable X. We will monitor the temperatures over the 3 day thermal
control period and inspect the anchor blocks for any cracking that may occur over

Ihe next 10 days per the email.

Please confirm thai thermal control cooling pipes will not be required in any of the
transverse posl tensioning anchor blocks except for the 3 lower anchor blocks of

o ,,"..' """" , ,"., '" . . "" .

Fender
Coring for transverse PT in A pontoon upper bolt beam acea will remove an

Insert Cored
existing fender insert. This insert is shown on the M11's.

II is acceptable to remove this insert as part 01 the
726

Out onA
311812013 Completed NfA 10 41112013 3128/2013 AR1-AR7 N

transverse PT retrofit won.:,
N Tao N N N N 2-PCl120

Pontoon
Please confirm per the allached approval email that removing this insert is

acceptable. See WSDOT email and drawing showing location of insert.

Added #5
K-G received direction to add two #5 bars in the lower anchor blocks on R PR1-PR7

Confirmed. Adding tl'lO horizontal #5 bars with a standard 90

727
Barln

3118/2013 Completed NJA 8 411/2013 3/26/2013 Pontoon. Please confirm per the aUached emaillhat WSDOT wants to add #5 bar and AR1· N
degree tail in the vertical face palallel with the lL and 5l

N Y N N N N 2-PC1120
Anchor walls on the face of the anchor block closest to 2L and 4L
Blocks

in aU anchor blocks for all Cycle 2 Type lilA and 3 Pontoons. AR7
walls was requested by WSDOT Bridge and Structures_
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In the al!ached Serialleller 224, K·G asked WSDOT 10 relax the reslriclion (0
Post inslall PT slrand 10 days prior to stressIng. In lieu 01 a letter response, WSDOT 6 -

736
Tensioning

312112013 Completed NIA 6 4/412013 312712013
decided 10 answer the leiter via email (aUached). Nole: SOl will follow the

N 6·02.3(26)F Confirmed. N N N N N N Clarirlcatiorl
Restrictions standard Specifications and they will Implement a corrosion inhibitor (0 reduce Provided
Cycle 2-6 schedule impacts. Please confirm per the attached email that SDUK·G ale to

install PT strand and slress per the Standard Specifications.

Upper PT

AnellO' See allached email approving upper anchor blocks in Cycle 2 10 be stripped after
As described in Ihe aUached email, It Is acceptable to strip

Block PR1·PR7 the anchor blocks at 2500 psi provided thermal blankels and

73. Strength 3/2112013 Comp{eted NIA 7 414/2013 3/2812013
reaching 2500 psi (if wei cure is utiliZed). Please confirm per the altached email

andAR1· N a wet cure are applied and mainlalned for a total of 3 days N N Y N N N 2-PC1120

Before
that stripping of the Cycle 2 Upper Anchor Blocks can occur after they reach 2500

AR7 from when the concrete was placed. II Is not acceptable to

Stripping •
psi.

replace the wet cure with a curing compound.

Type 113

In reference 10 RFt WSOOT 687, please confirm the only cracks that need to be
repaired on the Iransverse anchor blocks prior 10 post tensioning are struclUral

Struclural cracks at the Intefface (constlUction Joinl) befween the anchor block and the
This request is acceptable. Any structural cracks between

Crack exisling exterior walls. All other struclural and non-struclural crack repair on the
PR1-PR7 the anchor blocks and the exterior pontoon walls need to be

740
Repairst

3/23/2013 Completed NIA 6 416/2013 3129/2013
anchor blocks can be completed alter posl-lensioning. KG will fix cracks on the

andAR1· N repaired prior to transverse and longitudinal post·tensioning. N N N N N RFI687 2-PC1120
Transverse transverse anchor blocks prior 10 post tensioning only ir il does nOf affecflhe

AR7 Any other cracks in the anchor blocks can be repaired either
Anchor crillcal path schedule.

before or after post-tensioning Is complete.
Blocks

Please confirm ills acceptable to sltess ltansverse and longitudinally prior to all
cracks In the transverse anchor blocks being repaired.

Per Sheet PR3 or the bolt Beam Retrofit Drawings, K-G was to use a Type 3 grout
II's confirmed that SikaGrout212 Is an acceptabla product

Typa2
to pour back tha annular space be"...een the interior walls and the HOPE pipe. Per

for filling annular spaces around the transverse PT duct at

Grout for
RF11#'s 679 and 682, K·G was able to use a Type 2 grout instead.

the interior walls. We are not relying ont he structural

Annular
41112013 Completed 15 411512013 411612013 Please confirm that K-G can use Sika 212 as a Type 2 grOUI per the 2012 spec. to PR3 N

capacity or this material, so minimum compressive strength
N TSD Y N N

RFI679
2-PC1120746 NfA

Space Pour
groul back the annular space on sheet PRJ or the boll beam reltofil drawings.

is not feally an importanl factor. The minimum compressive RFI682

Back· Sika sltength at 28-days shall be 4000 psI. Acceplance criteria

212
Also, please provide aCCilplance criteria ror the grout. See attached approval

shall be veriHcation of compressive stl'ength at 28 days and
email. 2012 SpecifICation, and Sika 212 cut Sheel, Sheet PR3. and allached RFI's

calalog cuI.
# 679 and 682.

SOl shop drawings show a Slressing sequence with a diagonal split ollendons

Revise
sltessed by each ram. During Cycle 1 we discovered thai the ram performing the

Type 1
lower stl'essing sequence had diffICulty reaching the highest lendons on the wall.

SOl shop drawings Ihal were recently submilled for Cycle 3-6 show a revised 6-
747

Pontoon
41212013 Completed NlA 6 411612013 4/812013 stressing sequence with a horizontal split of lendons stressed by each ram. N N

WSDOT lakes no exceptions to the contractor-proposed
N N Y N N N Clarification

Stressing revisions to the sltesslng sequence.
Provided

Sequence
Would it be acceptable 10 stress the tendons for Cycle 2 with the revised sltessing

for Cycle 2
sequence shown on the Cycle 3-6 drawings? See linked RFI request by SOl and

submittal 153.
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Recommendations for the Repair and Strengthening of the Cycle 1 Pontoons, SR-520 Project

1 Executive Summary

2
ContrIct No.: <22RQida
Change OnItr No.:--.J""'P"-X'''--__
P.::J2.of-.l.Q7

Ben C. Gerwick, Inc. is retained by Kiewit-General-Mason Joint Venture (KGM), the design-build
contractor of the SR-520 replacement project, to evaluate and recommend viable repair plans for the
concrete cracks and spalls on Cycle I pontoons (i.e., Pontoon W, V, U, and T). The main objectives
of the work are:

I. Develop a repair program for the existing cracks and spalls. The repairs must be applicable to
the floating pontoons under their current condition on the project site.

2. The repair program should ensure the structural strength, watertightness, durability, and
performance of the floating bridge for a 75 years service life with low maintenance. No
leakage to the pontoon is allowed.

This report documents the work in the following aspects:

I. Condition assessments of the existing Cycle I Pontoons;

2. Recommendations of the pontoon repair approach, repair measures, and a repair plan;

3. Prediction of the scrvice performance of the repaire<;1 pontoons.

The work to date has reached the following conclusions and recommendations:

I. Overall, the Cycle I Pontoons are in a generally sound condition. The areas to be repaired are
limited to a number of local zones. These pontoons can be repaired and strengthened to meet all
of the performance requirements of the bridge for the 75 years service life.

2. The damages are mostly concrete cracks and spalls on the top decks, keel slabs and end walls. It
is important to implement a structural strengthening system as well as repair of the existing
damages.

3. No single rcpair measure can adequately address all of the critical issues in this repair project.
The recommended strategy is to implement a combination of repair measmes, including crack
repair with epoxy injection, external post-tensioning, structural strengthening with externally
bonded carbon fiber reinforced polymers (CFRP), and patch repairs of spa lis.

4. In order to.ensme the repair quality and quality control, it is recommended that all structmal
repairs on the submerged part of the pontoon be performed in a dry environment.

~ Ben C. Cer~lJlck, Inc.
a CQ.'.l c.Dtr()Y?1



Recommendations for the Repair and Strengthening of the Cycle 1 Pontoons, SR-520 Project

2 Condition Assessments in the Cycle 1 Pontoons

2.1 Introduction
The Cycle I Pontoons consists of Pontoons W, V, U. and 1', which were fabricated in Grays Harbor,
WA, in 2012. To our knowledge, condition surveys of the pontoons regarding concrete damages have
bcen madc at thrce separate times:

• A crack mapping survey was made on at least a major part of Pontoon V and W prior to the
post-tensioning in Grays Harbor (Project Documents /17/).

• A condition survey was made on the pontoon damages after the post-tensioning in Grays
Harbor.

• A condition survey is being conducted in the end bays of all Cycle I Pontoons and in center
bays of Pontoon W where the transverse post-tensioning has been implemented. The extent
of the survey includes mapping of damages on both interior and exterior faces of the keel
slab and end walls. At this time, the survey data on Pontoon V and Pontoon Ware available.

The pontoon condition assessment in this report is primarily based upon the condition survey data
available to Ben C. Gerwick, Inc. (BCG) to date. The assessment will be updated as more survey data
are available.

Overall, the Cycle I Pontoons are in a generally sound condition. Structural damages occurred in a
few local areas, i.e., the end bays of all Cycle I Pontoons and the middle bays of Pontoon W where
transverse post-tensioning was applied. In general, all of the Cycle I Pontoons exhibit similar damage
patterns. It is anticipated that the repair plan as developed for Pontoons V and W will be applicable to
Pontoons U and T.

The most significant damages are structural cracks and spalls on the end walls, top deck and keel slab
at the end bay neal' the interior longitudinal walls, which reportedly occurred during or immediately
after the post-tensioning of the pontoons in Grays Harbor. The post-tensioning strands were then
released and the concrete spalls were removed and replaced with the cast-in-place concrete and
additional steel reinforcement. The pontoons were prestressed again. All cracks were monitored for at
least five days until the cracking alipeared to stabilize. Afterwards, structural cracks were repaired
with epoxy injection or epoxy filling, and other non-structural cracks were coated with waterproof
coating.

2.2 The Keel Slabs and Bottom Bolt Beams
The crack/spall mapping on the keel slabs and bolt beams of Pontoons V and Ware illustrated in
Figure 2-1. The cracks and large spalls on the keel slabs are of the most structural significance, since
they have not been repaired and manifest the following distinct features:

~ Ben C. Cerwlck, Inc.
aCO,'.l{,(~y;'1



Contnlet No.: .w~
Ch.ngt Order No.:--1
p·gtnofj,Q!7

Recommendations for the Repair and Strengthening of the Cycle 1 Pontoons, SR-520 Project 4

I. The cracks typically 11m up to 4' to 5' in the vertical direction on the end wall [rom the pontoon
keel and extend up to 10' into the keel slab. The vertical cracks on the wall are connected to the
longitudinal cracks in the keel slab. Figure 2-1 shows the crack mapping on the end wall (l4T)
and top/keel slabs of Pontoon Y, and the potential problem areas.

2, Many of the cracks run vertically passing the bolt sleeves embedded in the bolt beams (Figure 2­
1). When the bolt beams were subjected to tension [rom the post-tensioning of Pontoon Y, it
seems that the tension cracks tended to develop on the weak planes through which the bolt sleeves
passed.

3. The stabilized crack width through the bolt sleeves generally ranged [rom 0.0 I" to 0.05".

4. There are a number of isolated concrete spalls on the keel slabs.

5. Tn the middle part of Pontoon W wherc the pontoon will be joined to Pontoon Y, post-tensioning
in the transverse direction of the pontoon was applied. Structural cracks mostly occurred near the
post-tensioning anchorage on the keel slab. The cracks typically range from 0.006 inch to 0.0 I
inch in width and 2-3 feet in length (see Appendix A). The extent of the repair required in this
area is lesser than those at the end bays, likely due to the presence of the longitudinal post­
tensioning.

Our analysis concludes that the pontoons should be structurally repaired and strengthened prior to the
pontoon assembly and put into service.

~ Ben C. Gerwlck, Inc.
~rn.·.'NVH-,;,rN
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Figure 2-f. Crack mapping ai/he end wall, keel//op slabs, and po/en/ial problem areas

~ Ben C. Cer~lJlck.lnc.
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2.3 The Top Decks and Top Bolt Beams
The arcas to be repaired on the top decks and top bolt beams are similar in nature to those on the keel
slabs and bottom bolt beams. The discussions in Scction 2.2 are generally applicable to the top decks
and bolt beams.

All structural cracks on the top decks were repaired with epoxy filling by gravity feed. This repair
method is acceptable. For structural repairs, it is important to achievc full depth penetration of cpoxy.
lt is recommended that cores be taken to verify the cpoxy penetration depths and be tested per ASTM
C 496, "Splitting Tensile Test"[ I].

Recent survcys show that a number of structural cracks on the top decks have not bcen repaircd.
These cracks should be repaired with epoxy injection as shown on the repair plan in Appendix A.

There are numerous hairline cracks on the top deck in the middle part of the pontoons (Projcct
Documents /1/). These cracks occurrcd prior to the post-tensioning in Grays Harbor and appcar to be
thermal and shrinkage cracks and non-structural in nature. A waterproofing coating was applicd over
these cracks. No noticcable Icakage through the cracks has been reported to date.

2.4 End Walls
The end walls of the Cycle I Pontoons experienccd substantial cracking at the precast yard in Gray
Harbors. The cracks occurred during or immcdiately after the post-tensioning of the pontoons.

Finite element analysis indicates that the end walls were subjected to significant membrane tension
and bending due to the post-tensioning. The analysis results are consistent with the field obscrvations
of the end walls. Figure 2-2 and Figure 2-3 superimposes a crack mapping of the interior surface onto
that of the exterior surface of the end walls '1'14 and '1'1 of Pontoon V, respectively. The figures also
highlight the through-thickness cracks on the end walls. It is apparent that the through cracks are
limited in number and length.

After the post-tensioning in Grays Harbor, the cracks were allowed to stabilize for at least five days,
and then repaircd with epoxy ilUection. Recent surveys show a number of structural cracks on the end
walls of Pontoon W have not bcen repaircd. These cracks should be repaired with epoxy injection as
shown on the repair plan in Appendix A.

At the present time, the end walls still experience Icakage/scepagc. The extent of the leakagc/seepage
ranges from water beads to visible running water streaks on the wall. This is a leakage issue and does
not imply that structural integrity of the end walls has been compromiscd. Furthcrmore, it is
recommendcd that a CFRP waterproofing system be applicd to the extel'l1al face of the end wall to
eliminate the leakage of the end walls of Pontoon W.

The end walls of Ponoons V, U, and 'I' are currently protccted by neoprene pads and, after the
pontoon assembly, will be grouted on the extcrior side of the end walls. It is rccommendcd that the
end walls be monitored throughout the service life of the bridge. Should any new crack develop or the

~ Ben C. Gerwlck,lnc.
;tCCMlwr.p¥l'1
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existing cracks re-open in the future, the crack should be repaired with epoxy injection and an
externally bonded CFRP system be installed on the interior surface of the end wall.

_ Through cracks

c:z=J Exterior cracks

c:z=J Interior cracks

Figure 2-2 Crack mappillg oflhe elld wall T/4 of1'01110011 V

1
_ Throughcracks

IT] Exterior cracks

IT] Interioreracks

,,( '1/,)
I ,-

Figure 2-3 Crack mappillg ofIIIe elld wall TI of1'01110011 V

~ Ben C. Gerwlck, Inc.
a 00.'.1 UftPJJt71
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3 Repair Plan

3.1 The Repair Approach
As a mandate of the project, the objectives of the crack repair work are:

I. Rcstore the structural strength of the Cycle I Pontoons;

2. Prevent leakage into the pontoon through cracks under all circumstances;

3. Ensure structlll'al integrity and serviceability for the 75 years design life of the pontoons.

To achieve'the objectives, the following repair design criteria are proposed:

I, All structural cracks are to be repaired with epoxy injection to restore the concrete strength.

2. Some local areas of the pontoons are subjccted to sustaining tensile stresses, which arose from
the fabrication of the Cycle I Pontoons. To the maximum extent possible, the sustaining
tensile stresses in the pontoons are to be eliminated by external post-tensioning in the
direction perpendicular to the structural cracks.

3. A structlll'al strengthening system is to be implcmented in the distressed local areas in order to
enslll'e adequate safety margin against all design loads on the bridge under all circumstances.

4. All leaking cracks and active cracks are to be sealed with resin injection and/or waterproof
coating or membrane.

5. All thermal and shrinkage cracks should be coated with a waterproof sealant for long-term
durability.

6. The repair/strengthening systems and materials are to be verified for long-term dlll'ability and
performance for the 75 service life of the bridge.

We recommend that the following measures be considered for repair of the Cycle I Pontoons:

I. Epoxy injection of structlll'al cracks at keel slab, end bays and top deck;

2. External post-tensioning of the pontoons in the direction perpendicular to major cracks,
designed by others;

3. Externally bonded carbon fiber-reinforced polymer (CFRP) system;

4. Waterproofing coating or membrane for non-structural cracks.

~ Ben C. Cerwlck,lnc.
a 00.\\ (rropJfl'1
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3.2 Epoxy Injection
All structural cracks ShOldd be repaired with epoxy injectious for the following reasons:

I. Restore the structlll'al flexural strength and stiffness across the cracks.

2. Increase thc concrete shear strength across the cracks.

3. Allow the external prestress to uniformly transfer across the cracks.

4. Increase dlll'ability ofCFRP strengthening system: any water penetration through cracks into
the interface between the FRP and concrete substrate reduces the long-term bond strength.
Therefore, it is essential to repair and seal cracks prior to implementing FRP strengthening
system.

5. Enhance watertightness of the pontoon by blocking water penetration through cracks.

In accordance with WSDOT's project criteria, any concrete crack wider than 0.006 inch is structlll'ai.
All structlll'al cracks are to be repaired with epoxy injection. It is recommended that any crack with a
maximum width of 0.004 inch 01' wider be repaired with epoxy injection for leakage control. If full
injection of crack wider than 0.004 inch with low viscosity epoxy resin was not achievable, a
waterproofslll'face sealant should be applied. If a crack will be strengthened with a carbon FRP
system, then the waterproof slll'face sealant should not be applied, because the sealant will likely
compromise the bond strength ofa carbon FRP system. In fact, a FRP strengthening system will serve
as a \vaterproof membrane to cracked concrete.

The crack survey on the pontoons indicates that many structlll'al cracks exhibit varying crack width
along their entire length with decreasing cracks width towards the cnds. Past experience concludes
that crack repairs are not durable when epoxy fills less than 90% of the cracks, because partially filled
cracks are likely to develop new cracks under additional loading 01' deformation (see Figure 3-1).
Therefore, the engineering requirement is to il*ct epoxy to fill the entire depth of cracks.

Prior to epoxy injection of a crack on a keel slab from its exterior slll'face, the corresponding inner
cell/cells of the pontoon should be free of water. This will require dewatering already ballasted cells.
All surface cracks visible on the top of the keel slab inside the cell/cells should be covered with an
epoxy sealer. The intention is to confine the crack injection process. ACI 224.1 R-07 [2] provides a
general industry standard of tile epoxy injection procedure, which should be followed in this project.
Furthermore, additional requirements specific to this project are discussed below.

• Epoxy resin: The resin should be 100% solid and 100% reactive, with low viscosity and low
shrinkage upon clll'ing conforming to ASTM C-881 Type IV, Grade I, Class B (for use
between 40 and 60 F) [3].

• Crack cleaning: In order to enslll'e the repair quality, it is critical to remove dht and marine
gro\\1h from the cracks, which would prevent epoxy penetration and bond to concrete. After
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installation of injection ports and surface seal, pressurized water and air are to be applied to
flush the cracks.

• Distance of ports: Establishing entry and venting ports at proper intervals along the crack.
Spacing between the ports governs the depth of injected epoxy into the crack. Based upon the
length and width of the cracks, we recommend that the spacings do not exceed 6 inches for
cracks less than 0.0 I inch wide, and do not exceed 12 inches for cracks more than 0.0 I inch
wide.

• Injecting the epoxy under pressure: Positive displacement pumps should be used in which the
two epoxy components are pumped independently and mixed together at i,*ction nozzle just
before entry into the crack. For overhead cracks, start injection from one end and move to the
other end. Secure the feed line to the first port. If an adjacent pOI''' starts bleeding, cap the port
and continue the injection until refusal. Hairline cracks are sometimes not well suited to
"pumping to refusal". In those cases, try injecting the epoxy at increased pressure. In order to
eliminate the risk of further damaging the pontoon, the maximum injection pressure is to be
limited at 250 psi during epoxy flowing into the crack. At final lock off, maintain the pressure
at 100 psi for 5 min. The epoxy injection is acceptable if the lock-off pressure does not drop
by 10 percent in 5 min.

• Vibrating wire strain gages (e.g., Geokon 4000 model) can be installed across a crack to
monitor any movement of the crack during epoxy injection. It is recommended that epoxy
injection of first 5 cracks on the keel slab be monitored with strain gages (2 gauges for each
crack). The gage readings should be reported to engineers for evaluation. If the measurements
confirm that the epoxy injection is performed correctly and the pontoon is not overstressed,
no further monitoring with stain gages will be required. Also, the surface seal over the cracks
should always be monitored closely for debonding failure during the epoxy injection process.

• After completion of epoxy injection, the ports are removed and surface seals are grinded to
prepare for the bonding of CFRP sheets later.

INCORRECT REPAIR CORRECT REPAI R

Partially

filled crack

New crack

develops

Crack completely

filled

Figure 3-1 The effects of partially filled epoxy injection for strllctlll'al performance
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3.3 External Post-Tensioning
External post-tensioning has been successfully used in floating concrete structures such as the exist­
ing Evergreen Point Floating Bridge. In this project, external post-tensioning in the transverse direc­
tion of the pontoons is to be applied adjacent to the end walls and directly above the bolt beams of the
end bays.

3.4 Externally Bonded Carbon FRP System
The externally bonded FRP system has been increasingly used for strengthening concrete strncture.
Carbon fiber-reinforced polymer (CFRP) and glass fiber-reinforced polymer (GFRP) are the most
common FRP strengthening materials. CFRP is preferred in this project to its high strength and high
resistance to fatigue and creep rupture, while glass fibers are extremely hydrophilic and vulnerable
to water vapor penetration.

The CFRP strengthening system is recommended in this project for the following reasons:

• Increase structural strength of the bolt beams and end walls where the cracks have
compromised the structural safety margin.

• Provide crack control by restraining the existing cracks and preventing new cracks

• Enhance waterproof of the pontoons, since CFRP materials are generally impermeable to
water penetration.

The FRP design criteria are in accordance with ACI 440.2R-08 [4] and AASHTO Guide
Specifications [5]. The tensile strength of CFRP is reduced by an environmental reduction factor of
0.85 and an additional strength reduction factor of 0.85. To prevent both creep rupture and fatigue
failure of CFRP, the maximum stress level in the FRP is computed using elastic finite element
analysis for all sustained loads plus maximum cyclic loads moment. The design stresses should be
less than 0.55 times the design ultimate tensile strength of CFRP. The FRP design is based upon the
assumptions that the transverse post-tensioning will be implemented.

Two types of externally bonded CFRP systems are developed to achieve two different purposes: (I)
A CFRP strengthening system is applied to strengthen the bolt beams, top deck and keel slabs, and
(2) A CFRP waterproofing system is applied to controlleakagefseepage on the end walls of Pontoon
W. The application areas of both CFRP systems are shown on the repair plan in Appendix A.

The application of a CFRP strengthening system to strengthen the bolt beams and keel slabs should
be consistent with the primary direction as shown on the repair plan in Appendix A. In the primary
direction, the FRP system should have the minimum stiffness (i.e., modulus time cross section area of
the composite E*A) of 1400 kip per inch width and have a tension capacity of25 kip per foot width.
In the secondary direction (i.e., the direction perpendicular to the primary direction), the FRP system
should have a minimum stiffness of 400 kip per inch width. It is acceptable to use a uni-directional
FRP system or a combination of un i-directional and bi-directional FRP system to achicve the above
engineering requirement. Modulus and cross sectional area of a FRP system should be based on

@ Ben C. Gerwlck,lnc.
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published design values from the system manufacturers and be verified by field prepared samples per
ASTM 03039 [13].

The application of a CFRP waterproofing system to control the leakage/seepage through the end walls
should be two (2) layers of un i-directional CFRP sheets. The carbon fibers of the two layers are
oriented in two orthogonal directions (i.e., in the vertical direction and horizontal direction). The
CFRP sheets are intended to provide a waterproof membrane and control the existing cracks as well.
Each layer of CFRP should have a minimum stifliless of 400 kip per inch width.

It is recommended that only pre-qualified CFRP systems be considered in this project. Pre­
qualification of a FRP system may be based upon ICC Acceptance Criteria [14].

To a large extent, the effectiveness of the CFRP strengthening system depends on the bond strength
between FRP and concrete. At the interface, shear stresses act parallel to the interface and peeling
stresses act normal to the interface. As the FRP thickness increases, the failure mode increasingly
becomes debonding of the FRP as the interface stresses increase. Weak adhcsive or improper
adhesive application may result in a bond failure distinguished by delamination that emanates from
the FRP ends and proceeds to shear-critical cracking and sudden failure. Hence, ACI 440.2R-08 [4]
requires minimum bond strength of200 psi. The bond strength should bc determined per ASTM
07522 [II]. Furthermore, the ACI design guidelines limit the effective strain that CFRP can be
designed for, which depends on the concrete strength, thc properties of the FRJ> laminate, and the
active bond length over which the majority of bond stress is maintained. In this project, the calculated
effectivc strain of CFRP is within the allowable limit.

When an externally bond FRP system is installcd in a dry condition, achicving the rcquired bond
strength is not a challenging problem. Nevertheless, proper concrete substrate preparation is crucial
for the bond strength. Sand-blasting or other mechanical means is required in order to remove dirt and
marinc growth, and to achieve a rough surface for strong bond. Prepare the concrete surface profilc to
achieve CSP 3 or higher per ICRI Guideline No. 03732 [6]. All irregular concrete surface profiles in
the areas of the CFRP application should be grinded to smooth surfaces. The ambient temperature at
the time of the system installation should be generally within the range of 50° and 90°F (10° and
32°C). In order to achieve satisfactory bond performance, pmticular attention should be given to the
concrete surface moisture condition. The CFRP shoula bc bonded onto a dry concrete surface dry in
accordance with engineering requirements and in compliance with product manufacturer's installation
guidelines. The system manufacturer's installation procedure should be followed.

Oirect tension adhesion testing should be conducted using the method in ASTM 07522 [II] and/or
ASTM 04541 [12]. A minimum of three (3) tests should be performed for every FRP application area
(i.e., keel slab or end wall). Pull-off tests may be performed prior to installation of the FRP system
and on a representative adjacent area to the area being strengthened. The prepared sui'face of the
bonded FRP system should be allowed to cure a minimum of72 hours before execution of the direct
tension pull-off test. If the tests fail the required bond strength, the installer should make proper
adjustment to the matcrials (e.g., epoxy bond agency) and the procedure (e.g., the concrete surface
preparation) and conduct additional pull-off tests. Ifconcrete substrate fails in a pull-off test, the test
area should be patched with epoxy grout.

~ Bcn C. Cerwlck, Inc.
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Movements of active cracks may cause delamination or fiber crushing in externally bonded FRP
systems. Water penetration through unrepaired cracks may deteriorate the bond between FRP and
concrete substrate. Therefore, it is important that all substrate cracks wider than 0.006 inch be filled
using pressure injection of epoxy and the FRP system cover the entire length of cracks. In addition, it
is recommended that the CFRP on the end wall be applied to the entire width of the pontoon as shown
on the repair plan (Appendix A).

3.5 Spall Repair
The condition survey identified a limited number of concrete spa lis on the keel slabs of the end bays
in the pontoons and of the middle bays of Pontoon W. The spalls vary in size and depths. In general,
large spalls are to be repaired with suitable concrete patch materials such as polymer modified con­
crete. Small spalls with a depth less than 3/4 inch have little effect on structural integrity, but their
effect on durability of the pontoons is evaluated on a case-by-case basis. Ifnecessary, small spalls are
also to be repaired with patch repair. The repair plan in Appendix includes patch repair of concrete
spalls.

Polymer modified concrete is recommended for this application due to its improved bond strength
and rcsistance to water or chemical penetration and freezing-thawing damages. Since the depths of all
spalls are less than 1.5 inch, the patch material would be polymer modified cement mortar without
coarse aggregates.

The patch repair should follow the industry standard practice in ACI 546R [8]. The key requirements
for the repair include

• The concrete substrate must be clean, dry and sound. Prepare the concrete surface profile to
achieve CSP 5per ICRI Guideline No. 03732 [6]. Wet surfaces may be dried with artificial
heat or dehumidifier.

• Completely remove all substances detrimental to bonding, such as dirt, chemical contami­
nants, and weak, loose, or unsound concrete.

• Patch perimeter should be sawcut to a depth of 0.5 inch or more, as patch repair materials
cannot be feather-edged.

• Conduct bond tests with the patch repair to ensure proper surface preparation and adequate
bond strength. Adhesion tests should exhibit failure in the concrete, not at the interface. The
bond strength must be greater than 200 psi.

• The selection and application of the repair materials are to follow the guidelines in ACI E706
[9] and the material manufacturer's recommendations.

~ Den C. Cerwlck,lnc.
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3.6 Recommended Repair Plan
This investigation concludes that no single repair measure can adequately address all of the critical
issues in this repair project. The best strategy is to implement a combination of repair measures,
including crack repair with epoxy injection, external post-tensioning, structural strengthening with
externally bonded CFRP, and patch repairs of spalls.

Appcndix A provides a recommended repair plan based upon the crack condition survey data
available to date. The repair of other areas may be developed using the same procedure. Specific
procedures are summarized below.

I. 'lY,e keel slabs and bollom boll beams allhe end bays: Repair the cracks as shown on the
repair plan using cpoxy injection in a dry condition; install the transverse post-tensioning;
repair concrete spalls with patch repair; install a CFRP strengthening system over selected
areas as shown on the plan in a dry condition.

2. The lop slabs and lop boll beams allhe end bays: Repair the cracks as shown on the repair
plan using epoxy injection; install the transverse post-tensioning; and install a CFRP
strengthening system over selected areas as shown on the plan.

3. The end ,,'ails ofPOl/lool/ fI, u. al/d T: Repair the structural cracks as shown on the repair
plan using epoxy injection in a dry environment. Monitor cracks on the end walls. If any new
crack develops or old repaired crack re-opens, repair the crack with epoxy injection and then
install an externally bonded CFRP system over the cracks on the interior surface of the
~n~~end~. .

4. The el/d walls ofPOl/lool/ HI: Repair the structural cracks as shown on the repair plan using
epoxy injection; and install a waterproofing membrane system over the entire area of the end
walls. The waterproof membrane consists of2 layers of un i-directional carbon FRP sheets,
with uni-directional carbon fiber laying in orthogonal directions (i.e., in horizontal direction
and in vertical direction).

5. The middle parI ofPonloon IV where lransverse posl-Iel/sioning was applied: Repair the
cracks as shown on the repair plan using epoxy injection in a dry condition; repair concrete
spalls with patch repair; install a CFRP strengthening system over selected areas as shown on
the plan in a dry condition.

~ Ben C. Gerwlck, Inc.
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Table A-I lists the repair measures and the FRP slrengthening options, based on the condition survey.
The features which require repair measure or FRP strengthening are illustrated in Figures A-I to A-4.
The numbering designation employed is similar to what is used in the condition survey notes, which
are provided in a separate package.

The repair plan is based upon the crack condition survey available 10 date. The repair of other areas
may be developed using the same procedure.

~ Ben C. Cerwlck,lnc.
a 00,',1 GJ:mfJYI'I



Recommendations for the Repair and Strengthening of the Cycle 1 Pontoons, SR-520 Project

Table A-J Pontoon V East End Wall and Keel Slab Crack Mapping

19

~l f
lL f,.
~L
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""IV
~

Location Desig- FRP
Length Max Width Strength-

nation Feature (in.) (in.) Depth (in.) Repair Measure enillfl
1.1 Form Joint N/A
1.2 Patch N/A
1.3 Extra Piece N/A
1.4 Form Joint N/A
1.5 Rouah Area N/A
1.6 Crack 50 0.004 Epoxy Injection or Sealant N/A
2.1 Crack 6 0.004 Epoxy Injection or Sealant Y
2.2 Crack 27 0.004 Epoxy Injection or Sealant y

2.3 Crack 60 0.006 Epoxy Iniection Y
2.4 Crack 25 0.006 Epoxy Injection Y
2.5 Crack 10 0.004 Epoxy Injection or Sealant Y
2.6 Crack 47 0.006 Epoxy Injection Y
2.7 Epoxy Repair N/A
2.8 Crack 27 0.004 Epoxy Injection or Sealant y

2.9 Crack 45 0.006 Epoxy Injection Y
2.10 Crack 4 0.004 Epoxy Injection or Sealant y

2.11 Crack 50 0.006 Epoxy Injection Y
2.12 Crack 7 0.004 Epoxy Injection or Sealant y

2.13 Crack 60 0.006 Epoxy Injection Y
2.14 Crack 63 0.006 Epoxy Injection Y
2.15 Rouqh Area N/A

2.16 Extra Piece N/A

3.1 Crack 17 0.004 Epoxy Injection or Sealant Y
3.2 Crack 60 0.006 Epoxy Injection Y
3.3 Crack 12 0.004 Epoxy Injection or Sealant Y

.c 3.4 Crack 10 0.004 Epoxy Injection or Sealant Y
rtl
VI 3.5 Crack 32 0.016 Epoxy Injection Y
ClJ 3.6 Crack 60 0.009 Epoxy Injection Y
ClJ

::.:: 3.7 Crack 25 0.006 Epoxy Injection Y
ClJ

3.8 Crack 28 0.004 Epoxy Injection or Sealant Y-c
VI 3.9 Crack 47 Epoxy Injection Y...
III

3.10 Ecoxv Recair N/Artl
lJJ, 3.11 Ecoxv Recair N/A
> 3.12 Crack 48 0.004 Epoxy Injection or Sealant Y
l:
0 3.13 Rouqh Area N/A
0... 3.14 Crack 61 0.006 Epoxy Injection Yl:
0 3.15 Crack 50 0.006 Epoxy Injection Yc.

3.16 Rouqh Area N/A

3.17 Crack 50 <0.004 N/A Y

3.18 Crack 24 <0.004 N/A Y

4.1 Crack 12 <0.004 N/A Y

4.2 Crack 60 0.006 Epoxy Injection Y

4.3 Crack 36 0.004 Epoxy Injection or Sealant Y

4.4 Crack 30 0.006 Epoxy Iniection Y

4.5 Ecoxv Recair N/A

4.6 Crack 24 0.004 Epoxy Injection or Sealant Y

4.7 Crack 30 0.006 Epoxy Injection Y

4.8 Crack 60 0.01 Epoxy Iniection Y

4.9 Ecoxv Recair N/A

4.10 Crack 30 0.004 Epoxy Injection or Sealant Y

4.11 Crack 36 0.004 Epoxy Injection or Sealant y

4.12 Crack 54 0.004 Epoxy Injection or Sealant Y

4.13 Crack 50 0.006 Epoxy Injection Y

4.14 Rouqh Area N/A

4.15 Crack 48 0.004 Epoxy Injection or Sealant N/A

4.16 Rouah Area N/A

Patch (Polymer Modified
4.17 Larqe Spall (exposed rebar) 34 18 4 Concrete) Y

Patch (Polymer Modified
4.18 Honeycombin!=! 60 60 Concrete) Y

5.1 Crack 26 <0.004 N/A Y

5.2 Crack 78 0.004 Epoxy Injection or Sealant y

8.1 Buqholes N/A
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8.2 Buqholes N/A
9.1 Extra Piece N/A

10.1 Small Spall 2.5 1.5 0.25 N/A N/A
12.1 Uneven Surface lImoerfection) 2 1 N/A
13.1 Uneven Surface lImoerfection) 1 1 N/A
14.1 Form Joint 36 N/A
15.1 Extra Piece N/A
15.2 Small Soall 1 1 <0.25 N/A
1.1 Extra Piece N/A
1.2 Rouqh Area 0.125 N/A
1.3 Crack 61 <0.004 N/A Y
1.4 Extra Piece 0.5 N/A
1.5 Crack 60 0.004 Epoxy Injection or Sealant y
1.6 Honevcombina 48 12 0.1875 N/A
1.7 Extra Piece 19 N/A
1.8 Rouqh Area N/A
1.9 Extra Piece N/A
2.1 Crack 60 0.01 Epoxv Injection Y
2.2 Crack 61 0.006 Epoxy Injection Y
2.3 Crack 1 0.02 Epoxy Injection Y
2.4 Crack 18 0.006 Epoxy Injection Y
2.5 Crack 60 0.016 Epoxy Injection Y
2.6 Extra Piece N/A
2.7 Crack 60 0.006 Epoxy Injection Y
2.8 Crack 60 0.006 Epoxy Injection Y
2.9 Crack 24 0.006 Epoxy Injection Y

2.10 Extra Piece N/A

2.11 Crack 61 0.009 Epoxy Injection Y
2.12 Crack 48 0.006 Epoxy Injection Y
2.13 Rouqh Area N/A

2.14 Crack 18 0.004 Epoxy Injection or Sealant N/A

..Q
Patch (Polymer Modified

III 2.15 Small Spall 9 6 0.5 Concrete) Y
iii 3.1 Crack 40 0.006 Epoxy Injection Y

Q,I 3.2 Extra Piece N/AQ,I
::.::: 3.3 Crack 24 0.01 Epoxy Injection YQ,I
-0 3.4 Crack 42 0.006 Epoxy Injection Y
V'l... 3.5 Crack 60 0.016 Epoxy Injection Y
III
Q,I 3.6 Crack 48 0.009 Epoxy Injection Y::;

3.7 Crack 30 0.006 Epoxy Injection Y,
> 3.8 Extra Piece N/A
l::

Epoxy Injection0 3.9 Crack 60 0.007 Y
0... 3.10 Extra Piece N/Al::
0 3.11 Crack 48 0.006 Epoxy Injection Yc..

3.12 Crack 18 0.006 Epoxy Injection Y

3.13 Crack 30 0.006 Epoxy Injection Y

3.14 Crack 48 0.004 Epoxy Injection or Sealant y

3.15 Crack 30 0.01 Epoxv Injection Y

3.16 Crack 24 0.007 Epoxy Injection Y

3.17 Crack 60 0.012 Epoxy Injection Y

3.18 Crack 36 0.004 Epoxy Injection or Sealant y

3.19 Epoxy Repair N/A

3.20 Crack 72 0.004 Epoxy Injection or Sealant Y

3.21 Crack 42 0.004 Epoxy Injection or Sealant Y

3.22 Crack 18 0.004 Epoxy Injection or Sealant Y

3.23 Rouqh Area N/A

3.24 Crack 48 0.004 Epoxy Injection or Sealant Y

3.25 Extra Piece N/A

3.26 Extra Piece N/A

4.1 Extra Piece N/A

4.2 Extra Piece N/A

4.3 Crack 68 0.009 Epoxy Injection Y

4.4 Crack 48 0.009 Epoxy Injection Y

4.5 Crack 60 0.006 Epoxy Injection Y

4.6 Crack 60 0.012 Epoxy Injection Y

4.7 Crack 30 0.004 Epoxy Injection or Sealant Y

4.8 Crack 24 0.004 Epoxy Injection or Sealant y

4.9 Rouqh Area N/A
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4.10 Crack 60 0.006 Epoxy Injection Y
4.11 Crack 18 0.006 Epoxy Injection Y
4.12 Rouah Area N/A

Patch (Polymer Modified
4.13 Small Spall 9 6.5 0.5 Concrete) Y
5.1 Crack 30 0.004 Epoxy Injection or Sealant Y
5.2 Crack 60 0.004 Eooxy Injection or Sealant Y
5.3 Form Joint N/A
6.1 Extra Piece N/A
6.2 Small Spall 15 8 0.25 N/A
6.3 Extra Piece N/A
7.1 Indent 9 6.25 0.5 N/A N/A
7.2 Extra Piece N/A
7.3 Extra Piece N/A
8.1 Extra Piece N/A
8.2 Extra Piece N/A

8.3 Eooxv Reoair 1 1 N/A
8.4 Indent 7 0.75 N/A N/A
8.5 Extra Piece N/A

9.1 Indent 9 6.625 0.375 N/A N/A
9.2 Extra Piece N/A

10.1 Eooxv Reoair N/A

11.5 Extra Piece N/A

11.6 Extra Piece N/A

11.7 Extra Piece N/A

12.4 Extra Piece N/A

13.6 Extra Piece N/A

13.7 Extra Piece N/A

14.3 Extra Piece N/A

14.4 Extra Piece N/A

1.1 Epoxy Reoair N/A

2.1 Crack 10 0.02 Epoxy Injection Y

2.2 Crack 32 0.008 Epoxy Injection Y

2.3 Crack 32 0.008 Epoxy Injection Y
2.4 Crack 60 0.016 Epoxy Injection Y

2.5 Crack 60 0.012 Epoxy Injection Y

2.6 Crack 60 0.03 Epoxy Injection Y

2.7 Crack 60 0.08 Epoxy Injection Y

2.8 Crack 60 0.02 Epoxy Injection Y

on 2.9 Crack 60 0.02 Epoxy Injection Y
I'll

2.10 Crack 14 0.03 Epoxy Injection YVi
QI Patch (Polymer Modified
QI 3.1 Larae Soall 26 2 Concrete) Y
~

~ 4.1 Crack 60 0.025 Epoxy Injection Y....
=s 4.2 Crack 60 0.02 Epoxy Injection Y0
VI 4.3 Crack 60 0.02 Epoxy Injection Y,
~ 4.4 Crack 70 0.02 Epoxy Injection Y
s::: 4.5 Crack 70 0.02 Epoxy Injection Y
0
0 4.6 Epoxy Repair 48 0.012 N/A....
s::: 4.7 Crack 44 0.02 Epoxy Injection Y0
0-

4.8 Crack 65 0.016 Epoxy Injection Y

4.9 Crack 44 0.009 Epoxy Injection Y

4.10 Crack 16 0.009 Epoxy Injection Y

4.11 Crack 12 0.012 Epoxy Injection Y

6.1 Eooxv Reoair 5 N/A

6.2 Crack 24 0.012 Epoxy Injection N/A

6.3 Crack 25 0.016 Epoxy Injection N/A

8.1 Extra Piece N/A

8.2 Extra Piece N/A

13.1 Exposed Rebar 20 N/A
QI 1.1 Extra Piece N/A=Con

Buaholes 0.25 N/A"C I'll 2.1 7 4.5
.- VI

Uneven Surface (Imperfection)~- 2.2 0.5 N/A, QI
Uneven Surface (Imperfection)~~ 3.1 N/A

s::: s::: 3.2 Extra Piece N/A
o .2 5.1 Uneven Surface (lmoerfection) 9 2 N/Ao ....
.... u

Epoxy Repair N/As::: QI 5.2 7o VI
Epoxy_Injection Y0- 5.3 Crack 13.5 0.016

@ Ben C. Gerwlck, Inc.
'" COWl comrony



Recommendations for the Repair and Strengthening of the Cycle 1 Pontoons. SR-520 Project 22

inn
~f i
ll. i ~

~~

5.4 Crack 16 0.012 Epoxy Injection y
5.5 Crack 6 0.009 Eooxy Injection Y
6.1 Uneven Surface (Imoerfection) 36 N/A N/A
6.2 Uneven Surface (Imperfection) 6 0.5 N/A N/A

6.3 Lar!!e Spall
Patch (Polymer Modified

39 0.75 Concrete) N/A
6.4 Uneven Surface (Imperfection) N/A
6.5 Small Soall 42 1.75 0.5 N/A
7.1 Honeycombina 4.5 2.5 0.25 N/A
7.2 Extra Piece N/A
7.3 Extra Piece N/A
7.4 Small Spall 5.5 1.75 0.75 N/A N/A

10.1 Crack 24 0.01 Eooxy Injection y
10.2 Crack 10 0.016 Epoxv Iniection N/A
11.1 Small Spall 3 2.5 0.25 N/A

Larae Spall
Patch (Polymer Modified

11.2 25 15.5 0.75 Concrete) y

Patch (Polymer Modified
11.3 Larc:le Spall 24 15 0.75 Concrete) y

Patch (Polymer Modified
11.4 Small Spall 3.5 2 0.5 Concrete) y

11.5 Crack 26 0.01 Eooxv Iniection y

Patch (Polymer Modified
11.6 Larae Spall 16 3.5 0.5 Concrete) y

Patch (Polymer Modified
16.1 Lar!!e Spall 60 28.5 2 Concrete) y

Patch (Polymer Modified
16.2 Small Soall 24 1 Concrete) y

19.1 Extra Piece N/A
Patch (Polymer Modified

20.1 Lar!!e Spall 45 14 1 Concrete) y

1.1 Small Spall 5 1 <0.25 N/A
1.2 Crack 54 0.016 Epoxy Injection y

1.3 Crack 10 0.012 Eooxv Iniection y
.Q

2.1 Bu!!holes 2.5 2ltl N/A
V')

3.1 Honeycombin!! 5.5 5 0.25 N/A
Ql

Patch (Polymer ModifiedQl
~ 3.2 Small Spall 5 1 Concrete) y
c
0 4.1 Crack 31 0.016 Epoxy Injection y....
u 4.2 Crack 60 0.03 Epoxy Injection y
Ql

V') 4.3 Crack 30 0.012 Epoxy Injection y
..r::.... 4.4 Crack 12 0.009 1 Eooxv Iniection y...
0

4.5 Small Spall 2 2 N/AZ
0 5.1 Crack 6 0.01 Epoxy Injection N/A
~ 6.1 Small Soall 4 3 0.25 N/Ac
0 7.1 Epoxy Repair 65 N/A
0.... 8.1 Uneven Surface (Imperfection) N/Ac
0

9.1 Small Spall 0.375 N/Ac..
10.1 Small Soall 3.5 1.5 0.25 N/A
10.2 Crack 16 0.006 Epoxy Injection N/A
14.1 Small Spall 0.75 0.75 0.375 N/A
1.5 Crack 60 0.005 Epoxy Injection or Sealant N/A
1.7 Crack 24 0.009 Eooxv Iniection N/A
1.9 Crack 36 0.004 Epoxy Injection or Sealant N/A

..:.:: 1.11 Crack 12 0.004 Epoxy Injection or Sealant N/A
u
Ql 1.13 Crack 60 0.004 Epoxy Injection or Sealant N/A
C
c.. 1.14 Crack 36 0.004 Eooxv Injection or Sealant N/A
0

1.15 Crack 156 0.004 Epoxy Injection or Sealant N/AI-
Ql 1.16 Crack 60 0.004 Epoxy Injection or Sealant N/A"'C

V') 1.17 Crack 60 0.004 Epoxy Injection or Sealant N/A....
ell 1.18 Crack 192 0.004 Eooxv Injection or Sealant N/AQl

~ 1.19 Crack 12 0.004 Epoxy Injection or Sealant N/A,
Epoxy Injection or Sealant> 1.20 Crack 12 0.004 N/A

c 1.21 Crack 12 0.004 Epoxy Injection or Sealant N/A
0
0 2.11 Crack 12 0.004 Eooxv Iniection or Sealant N/A....
c 2.12 Crack 24 0.004 Epoxy Injection or Sealant N/A0
c..

2.16 Crack 36 0.004 Epoxy Injection or Sealant N/A
2.17 Crack 60 0.004 Epoxy Injection or Sealant N/A
2.18 Crack 36 0.004 Eooxv Iniection or Sealant N/A
2.19 Crack 168 0.004 Eooxv Iniection or Sealant N/A

~ Ben C. Gerwlck, Inc.
!I COWl comPllny



Recommendations for the Repair and Strengthening of the Cycle 1 Pontoons, SR-520 Project ?O
-~

~l !
ll. , ,.

~r

2.20 Crack 60 0.004 Epoxv Iniection or Sealant N/A
2.21 Crack 48 0.004 Epoxv Iniection or Sealant N/A
2.22 Crack 24 0.004 Epoxy Injection or Sealant N/A
2.23 Crack 48 0.004 Epoxv Injection or Sealant N/A
2.24 Crack 36 0.004 Epoxv Iniection or Sealant N/A
2.25 Crack 36 0.004 Epoxv Iniection or Sealant N/A
2.27 Crack 36 0.004 Epoxy Injection or Sealant N/A
3.1 Crack 24 0.004 Epoxy Injection or Sealant N/A
3.2 Crack 30 0.004 Epoxv Iniection or Sealant N/A
3.8 Crack 12 0.004 Epoxv Iniection or Sealant N/A
3.9 Crack 48 0.004 Epoxy Injection or Sealant N/A

3.10 Crack 36 0.004 Epoxy Injection or Sealant N/A
3.11 Crack 12 0.004 Epoxv Iniection or Sealant N/A
3.12 Crack 12 0.004 EpoxV Iniection or Sealant N/A
3.13 Crack 12 0.004 Epoxy Injection or Sealant N/A
4.3 Crack 24 0.006 Epoxv Iniection N/A
4.4 Crack 24 0.004 Epoxv Iniection or Sealant N/A
4.5 Crack 60 0.004 Epoxy Iniection or Sealant N/A
4.6 Crack 60 0.004 Epoxy Injection or Sealant N/A
4.7 Crack 36 0.004 Epoxv Iniection or Sealant N/A
4.8 Crack 96 0.004 Epoxv Iniection or Sealant N/A
4.9 Crack 12 0.004 Epoxy Injection or Sealant N/A

4.10 Crack 48 0.006 Epoxy Injection N/A
5.6 Crack 48 0.004 Epoxv Iniection or Sealant N/A
5.7 Crack 36 0.004 Epoxv Iniection or Sealant N/A

5.11 Crack 36 0.004 Epoxy Iniection or Sealant N/A
5.12 Crack 24 0.004 Epoxy Injection or Sealant N/A
5.13 Crack 12 0.004 Epoxv Iniection or Sealant N/A
6.1 Crack 240 0.004 Epoxv Iniection or Sealant N/A
6.2 Crack 48 0.004 Epoxy Iniection or Sealant N/A
6.3 Crack 72 0.004 Epoxy Injection or Sealant N/A
6.4 Crack 24 0.004 Epoxv Iniection or Sealant N/A
6.5 Crack 12 0.004 Epoxv Iniection or Sealant N/A
6.6 Crack 60 0.004 Epoxy Iniection or Sealant N/A
7.1 Crack 240 0.004 Epoxy Injection or Sealant N/A
7.2 Crack 72 0.004 Epoxv Injection or Sealant N/A
7.3 Crack 24 0.004 Epoxv Iniection or Sealant N/A
8.1 Crack 12 0.004 Epoxy Iniection or Sealant N/A
8.2 Crack 12 0.004 Epoxy Injection or Sealant N/A
8.3 Crack 12 0.004 Epoxv Iniection or Sealant N/A
9.1 Crack 36 0.004 Epoxv Iniection or Sealant N/A
9.2 Crack 60 0.004 Epoxy Injection or Sealant N/A
9.3 Crack 72 0.004 Epoxy Injection or Sealant N/A

10.2 Crack 120 0.004 Epoxv Iniection or Sealant N/A
10.3 Crack 12 0.004 Epoxv Iniection or Sealant N/A
10.4 Crack 12 0.004 Epoxy Injection or Sealant N/A
10.5 Crack 48 0.004 Epoxy Injection or Sealant N/A
10.6 Crack 24 0.004 Epoxv Iniection or Sealant N/A
1.1 Crack 108 0.004 Epoxy Injection or Sealant N/A
1.3 Crack 12 0.004 Epoxy Injection or Sealant N/A
1.5 Crack 36 0.004 Epoxv Iniection or Sealant N/A
3.2 Crack 36 0.004 Epoxv Iniection or Sealant N/A

-'<: 3.6 Crack 24 0.004 Epoxy Injection or Sealant N/Au
ClI

3.7 Crack 24 0.004 Epoxy Injection or Sealant N/ACl
a. 3.8 Crack 60 0.004 Epoxv Iniection or Sealant N/A0
I- 3.9 Crack 12 0.004 Epoxv Iniection or Sealant N/A
ClI

Epoxy Injection or Sealant N/A"U 3.10 Crack 24 0.004
VI

3.14 Crack 24 0.004 Epoxy Injection or Sealant N/A-1II
Epoxv Iniection or Sealant N/Aro 3.16 Crack 24 0.004w

• 3.17 Crack 24 0.004 Epoxv Injection or Sealant N/A
>

3.18 Crack 36 0.004 Epoxy Injection or Sealant N/As::::
0 3.24 Crack 6 0.004 Epoxy Injection or Sealant N/A0- Crack 6 0.004 Epoxv Injection or Sealant N/As:::: 3.25
0

Epoxv Injection or Sealant N/Ac.. 3.36 Crack 12 0.004

4.1 Crack 12 0.004 Epoxy Injection or Sealant N/A
4.2 Crack 24 0.004 Epoxy Injection or Sealant N/A
4.3 Crack 12 0.004 Epoxv Iniection or Sealant N/A
4.5 Crack 36 0.004 Epoxv Iniection or Sealant N/A

@ Ben C. Gerwlck, Inc.
J, COWl comp,."lny



Recommendations for the Repair and Strengthening of the Cycle 1 Pontoons, SR-520 Project 24

~f !
SL f,.
~f
1&"

4.6 Crack 24 0.004 Epoxy Injection or Sealant N/A
4.7 Crack 24 0.004 Epoxy Injection or Sealant N/A
4.8 Crack 144 0.004 Epoxy Injection or Sealant N/A
4.9 Crack 72 0.004 Epoxy Iniection or Sealant N/A

4:14 Crack 12 0.004 Epoxy Iniection or Sealant N/A
5.1 Crack 72 0.004 Epoxy Injection or Sealant N/A
5.2 Crack 48 0.004 Epoxy Iniection or Sealant N/A
5.3 Crack 12 0.004 Epoxy Iniection or Sealant N/A
5.4 Crack 30 0.004 Epoxy Injection or Sealant N/A
5.5 Crack 36 0.004 Epoxv Injection or Sealant N/A
5.8 Crack 12 0.004 Epoxy Iniection or Sealant N/A
8.3 Crack 6 0.004 Epoxy Injection or Sealant N/A

•> 1.1 Crack 144 0.004 Epoxv Iniection or Sealant N/A0
.0

'"w 1.2 Crack 6 0.004 Epoxy Injection or Sealant N/Az
> 2.1 Crack 24 0.004 Epoxv Iniection or Sealant N/A
•>
0

1.1.0 Crack 96 0.004 Epoxv Iniection or Sealant N/A'"w
~

> 1.2 Crack 6 0.004 Epoxv Iniection or Sealant N/A
•>
0
.0 1.1 Crack 60 0.012 Epoxv Iniection'" N/A;:
z
> 1.2 Crack 8 0.004 Epoxv Iniection or Sealant N/A

1.2 Crack 30 0.02 Epoxy Iniection N/A
•> 1.3 Crack 8 0.004 Epoxy Injection or Sealant N/A0
.0

'" 2.1 Epoxy Injection or Sealant;: Crack 36 0.004 N/A
~

> 2.2 Crack 12 0.004 Epoxy Iniection or Sealant N/A
2.3 Crack 6 0.004 Epoxy Injection or Sealant N/A

• 2.1 Crack 3 0.004 Epoxy Injection or Sealant N/A>
0

.0

Epoxv Iniection or Sealant'" 2.2 Crack 3 0.004 N/A•."
;;; 2.3 Crack 12 0.004 Epoxy Iniection or Sealant N/A·• 2.4 Crack 12 0.004 Epoxy Iniection or Sealant N/A;:
> 2.5 Crack 12 0.004 Epoxy Injection or Sealant N/A

2.1 Crack 30 0.004 Epoxv Iniection or Sealant N/A
2.2 Crack 66 0.004 Epoxy Iniection or Sealant N/A
2.3 Crack 24 0.004 Epoxy Injection or Sealant N/A
2.4 Crack 36 0.004 Epoxv Iniection or Sealant N/A
2.5 Crack 168 0.004 Epoxv Iniection or Sealant N/A
2.6 Crack 24 0.004 .Epoxy Iniection or Sealant N/A
2.7 Crack 18 0.004 Epoxy Injection or Sealant N/A
2.8 Crack 12 0.004 Epoxv Iniection or Sealant N/A
2.9 Crack 36 0.004 Epoxy Iniection or Sealant N/A

"- 2.10 Crack 36 0.004 Epoxy Injection or Sealant N/ACIl...
ttl 2.11 Crack 18 0.004 Epoxy Injection or Sealant N/A
S

2.12 Crack 36 0.004 Epoxv Iniection or Sealant N/A
CIl::- 2.13 Crack 36 0.004 Epoxy Injection or Sealant N/A0
.0 2.14 Crack 24 0.004 Epoxy Injection or Sealant N/Ac:e

3.1 Crack 168 0.004 Epoxv Iniection or Sealant N/A
ttl

S 3.2 Crack 12 0.004 Epoxv Iniection or Sealant N/A
"C 3.3 Crack 12 0.004 Epoxy Injection or Sealant N/A
t:

LU 3.4 Crack 18 0.004 Epoxy Injection or Sealant N/A
CIl
3! 3.5 Crack 18 0.004 Epoxv Iniection or Sealant N/A
Vl

3.6 Crack 12 0.004 Epoxy Iniection or Sealant N/A...
III
ttl 3.7 Crack 18 0.004 Epoxy Injection or Sealant N/A

LU
0 3.8 Crack 36 0.004 Epoxy Injection or Sealant N/A

> 3.9 Crack 24 0.004 Epoxv Iniection or Sealant N/At:
0 3.10 Crack 54 0.004 Epoxy Iniection or Sealant N/A0...

0.004 Epoxy Iniection or Sealant N/At: 3.11 Crack 36
0
0- 3.12 Crack 168 0.004 Epoxy Injection or Sealant N/A

3.13 Crack 18 0.004 Epoxv Iniection or Sealant N/A

3.14 Crack 24 0.004 Epoxy Injection or Sealant N/A

3.15 Crack 12 0.004 Epoxy Injection or Sealant N/A

4.1 Crack 168 0.004 Epoxy Injection or Sealant N/A

4.2 Crack 72 0.004 Epoxv Iniection or Sealant N/A

4.3 Crack 30 0.004 Epoxy Iniection or Sealant N/A

4.4 Crack 12 0.004 Epoxy Injection or Sealant N/A

4.5 Crack 132 0.004 Epoxy Injection or Sealant N/A

4.6 Crack 12 0.004 Epoxy Iniection or Sealant N/A
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4.7 Crack 18 0.004 Epoxy Injection or Sealant N/A
1.2 Crack 86 0.007 Eooxv Iniection N/A
1.3 Crack 17 0.004 Eooxv Iniection or Sealant N/A
1.4 Crack 56 0.006 Eooxv Iniection N/A
1.5 Crack 18 0.006 Epoxv Injection N/A
2.1 Crack 24 0.004 Eooxv Iniection or Sealant N/A
3.1 Crack 10 0.004 Eooxv Iniection or Sealant N/A
3.2 Crack 36 0.006 Eooxy Injection N/A
3.3 Crack 24 0.006 Epoxy Injection N/A
3.4 Crack 14 0.004 Eooxv Iniection or Sealant N/A
3.5 Crack 12 0.004 Eooxy Iniection or Sealant N/A
3.6 Crack 25 0.009 Epoxy Injection N/A
3.7 Crack 3 0.009 Epoxy Injection N/A
3.9 Crack 10 <0.004 N/A N/A

3.10 Crack 33 0.006 Eooxv Iniection N/A
3.11 Crack 23 0.004 Epoxy Injection or Sealant N/A
3.12 Crack 16 0.004 Eooxv Iniection or Sealant N/A
3.13 Crack 33 0.004 Eooxv Iniection or Sealant N/A
3.14 Crack 48 0.004 Eooxy Injection or Sealant N/A
3.15 Crack 56 0.006 Epoxy Injection N/A
3.16 Crack 30 0.006 Eooxy Injection N/A
3.17 Crack 36 0.006 Eooxv Iniection N/A
3.18 Crack 48 0.006 Eooxv Iniection N/A
3.19 Crack 36 0.006 Epoxy Injection N/A
3.20 Crack 53 0.006 Epoxy Injection N/A
3.21 Crack 16 0.006 Eooxv Iniection N/A...
4.1 Crack 4 0.006 Eooxv InjectionQj N/A-III 4.2 Crack 60 0.006 Epoxy Iniection N/A

S 4.3 Crack 48 0.004 Eooxv Iniection or Sealant N/A
~

Eooxv Iniection or Sealant0 4.4 Crack 16 0.004 N/A
Qj

4.6 Crack 60 0.004 Eooxv Iniection or Sealant N/Aco

III
5.3 Crack 14 0.004 Eooxy Injection or Sealant N/A

S 5.4 Crack 5 0.004 Epoxy Injection or Sealant N/A
~ 5.5 Crack 3.5 0.004 Eooxv Iniection or Sealant N/Ac::
UJ 5.6 Crack 4 0.006 Eooxv Iniection N/A
Qj
~ 5.7 Crack 14.5 0.004 Epoxy Iniection or Sealant N/A
Vi

Epoxy Injection- 5.9 Crack 6 0.012 N/A
Vl
III 5.11 Crack 15 0.004 Eooxv Iniection or Sealant N/A

UJ, 5.12 Crack 17 0.004 Eooxv Iniection or Sealant N/A
>

Eooxy Iniection or Sealantc:: 5.13 Crack 4 0.004 N/A
0 5.14 Crack 4 0.004 Eooxv Iniection or Sealant N/A0- Eooxv Iniectionc:: 5.16 Crack 4 0.009 N/A
0
c.. 5.17 Crack 36 0.004 Eooxv Injection or Sealant N/A

5.19 Crack 70 0.004 Epoxy Injection or Sealant N/A
5.20 Crack 12 0.004 Eooxv Iniection or Sealant N/A
5.21 Crack 45 0.004 Eooxv Iniection or Sealant N/A
5.22 Crack 29 0.004 Epoxy Injection or Sealant N/A
5.23 Crack 12 0.004 Epoxy Iniection or Sealant N/A
5.24 Crack 5 0.004 Eooxv Iniection or Sealant N/A
5.25 Crack 5 0.004 Eooxv Injection or Sealant N/A
5.26 Crack 2 0.006 Epoxy Injection N/A
5.27 Crack 18 0.006 Eooxv Iniection N/A
5.28 Crack 14.5 0.004 Eooxv Iniection or Sealant N/A
6.1 Crack 4 0.004 Eooxv Iniection or Sealant N/A
6.2 Crack 82 0.004 Epoxy Injection or Sealant N/A
6.3 Crack 18 0.006 Eooxv Iniection N/A
6.4 Crack 3 0.006 Eooxv Injection N/A
6.5 Crack 16 0.004 Eooxy Iniection or Sealant N/A
6.6 Crack 7 0.006 Epoxy Injection N/A
6.7 Crack 18 0.004 Epoxv Iniection or Sealant N/A
7.1 Crack 35 0.006 Eooxv Iniection N/A
7.3 Crack 2 0.075 Eooxy Injection N/A
7.4 Crack 11 0.004 Epoxy Injection or Sealant N/A

7.5 Crack 6.5 0.007 Eooxv Iniection N/A
7.6 Crack 3.75 0.007 Eooxv Iniection N/A

7.7 Crack 9.5 0.005 Eooxy Injection N/A

7.8 Crack 6.5 0.012 Epoxy Iniection N/A

7.9 Crack 6.25 0.004 Epoxy Injection or Sealant N/A
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7.10 Crack 40 0.004 Epoxv Injection or Sealant N/A
7.11 Crack 9 <0.004 N/A N/A
7.12 Crack 38 0.004 Epoxy Injection or Sealant N/A
7.13 Crack 6 0.012 Epoxy Injection N/A
7.14 Crack 12 0.004 Epoxv Iniection or Sealant N/A
7.15 Crack 23 0.004 Epoxy Injection or Sealant N/A
7.16 Crack 25 0.004 Epoxy Injection or Sealant N/A
7.17 Crack 40 0.006 Epoxy Injection N/A
7.18 Crack 3 0.006 Epoxv Iniection N/A
7.19 Crack 9 0.006 Epoxy Injection N/A
7.20 Crack 15 0.009 Epoxy Injection N/A
7.21 Crack 21 0.004 Epoxv Iniection or Sealant N/A
7.23 Crack 24 0.009 Epoxy Injection N/A
7.24 Crack 18 0.004 Epoxy Injection or Sealant N/A
8.1 Crack 5 0.004 Epoxy Injection or Sealant N/A
8.2 Crack 14 0.009 Epoxv Iniection N/A
9.2 Crack 32 0.006 Epoxy Injection N/A
9.3 Crack 50 0.006 Epoxy Injection N/A
9.4 Crack 8 0.006 Epoxy Injection N/A
9.5 Crack 10 0.006 Epoxv Iniection N/A
9.7 Crack 25 0.006 Epoxy Injection N/A
9.8 Crack 48 0.006 Epoxy Injection N/A

~ 6.1 Crack 41 <0.004 N/A N/A0..
c> 6.2 Crack 17 0.004 Epoxy Injection or Sealant N/A""c
~

;: 7.1 Crack 17 0.004 Epoxy Injection or Sealant N/A
> 8.1 Crack 33.5 0.004 Epoxy Injection or Sealant N/A

~.. 10.3 Crack 27 0.004 Epoxy Injection or Sealant N/Ac>
;:
Z

> 11.1 Crack 16 0.004 Epoxy Injection or Sealant N/A
~ Patch (Polymer ModifiedQI- 2.1 Larlle Spall 24 4.5 Concrete) N/A..
$:

2.5 Crack 6 0.004 Epoxv Iniection or Sealant N/A;:
0 3.2 Crack 60 0.004 Epoxy Injection or Sealant N/AOJ
co

3.3 Crack 29 0.004 Epoxy Injection or Sealant N/A$:
Vl 3.6 Crack 12 0.004 Epoxy Injection or Sealant N/A,
> 3.7 Crack 5 0.004 Epoxv Iniection or Sealant N/A

7.1 Small Spall 7 2 0.5 N/A N/A
7.2 Crack 15 0.006 Epoxy Injection N/A
7.3 Crack 23 0.01 Epoxy Injection N/A
8.1 Crack 14 0.009 Epoxv Injection N/A
8.2 Crack 8 0.01 Epoxy Injection N/A
8.3 Crack 16 0.006 Epoxy Injection N/A
8.4 Crack 8 0.006 Epoxv Iniection N/A...

QJ
8.5 Crack 12 0.006 Epoxy Injection N/A-tll

$ 8.6 Crack 12 0.01 Epoxy Injection N/A

$: 8.7 Crack 26 0.012 Epoxy Injection N/A
0

8.8 Crack 13 0.012 Epoxv Iniection N/AQJ
ca 8.9 Crack 24 0.004 Epoxy Injection or Sealant N/A
tll 8.10 Crack 9.5 0.01 Epoxy Injection N/A
$

8.11 Crack 2 0.007 Epoxy Injection N/A
"t:l
s:: 8.12 Crack 3 0.012 Epoxv Injection N/A
ILl

QJ 8.13 Crack 14 0.012 Epoxy Injection N/A
"t:l

Epoxy Injection or Sealant N/AVi 10.1 Crack 53 0.004
~ 10.2 Crack 5 0.004 Epoxy Injection or Sealant N/A-:::l Crack 6 0.006 Epoxv Injection N/A0 10.3
III

0.004 Epoxy Injection or Sealant N/A, 10.4 Crack 4
$ 11.1 Crack 7 0.02 Epoxy Injection N/A
s::

11.3 Crack 7 0.01 Epoxy Injection N/A0
0

13.1 Crack 2 0.009 Epoxv Iniection N/A-s::
Epoxy Injection N/A0 13.2 Crack 2 0.012c..

13.3 Crack 13 0.01 Epoxy Injection N/A
13.4 Crack 18 0.125 Epoxy Injection N/A

13.5 Crack 15 0.02 Epoxv Iniection N/A

13.6 Crack 8 0.004 Epoxy Injection or Sealant N/A

14.1 Crack 8 0.009 Epoxy Injection N/A

14.2 Crack 9 0.006 Epoxy Injection N/A

16.1 Crack 12 0.006 Epoxy Injection N/A

@ Ben C. GerwlCk, Inc.
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16.2 Crack 7 0.004 Epoxy Injection or Sealant N/A

16.3 Crack 10 0.004 Epoxy Injection N/A

16.4 Crack 10 0.006 Epoxy Injection N/A

16.5 Crack 8 0.025 Epoxy Injection N/A

~ 17.2 Crack 2 0.004 Epoxy Injection or Sealant N/A
Q)

~ 17.5 Crack 5 0.006 Epoxy Injection N/A

~ 17.6 Crack 4 0.006 Epoxy Injection N/A

~ 17.7 Crack 5 0.006 Epoxy Injection N/A

~ 19.1 Crack 5 0.007 Epoxy Injection N/A
w
1Il 19.2 Crack 8 0.006 Epoxy Injection N/A,
~ 19.3 Crack 7 0.02 Epoxy Injection N/A

19.4 Crack 7 0.04 Epoxy Injection N/A

... 1.3 Crack 9.5 0.016 Epoxy Injection N/A
(IJ

hi 3.3 Crack 9 0.009 Epoxy Injection N/A

:5: 3.4 Crack 4 0.025 Epoxy Injection N/A

~ 4.1 Crack 17 0.035 Epoxy Iniection N/Aa
(IJ 5.1 Crack 24 0.012 Epoxy Injection N/A

~ 5.2 Crack 21 0.01 Epoxy Injection N/A

"tl 5.5 Crack 76 0.012 Epoxy Injection N/A
"tl
~ 5.6 Crack 1 0.025 Epoxy Injection N/A

Patch (Polymer Modified
III 5.7 LarQe Spall 7 2 1 Concrete) N/A

~ 5.8 Crack 20 0.01 Epoxy Injection N/A

~ 7.4 Crack 7 0.012 Epoxy Injection N/A

:5: 8.1 Crack 2 0.03 Epoxy Injection N/A,
:5: 8.2 Crack 2 0.01 Epoxy Injection N/A

8.3 Crack 1 0.03 Epoxy Injection N/A

3.1 Crack 7 0.006 Epoxy Injection N/A

3.2 Crack 7 0.01 Epoxy Injection N/A

... 3.3 Crack 11 0.03 Epoxy Injection N/A
(IJ

hi 3.5 Crack 10 0.025 Epoxy Iniection N/A

:5: 5.1 Crack 18 0.004 Epoxy Injection or Sealant N/A

~ 5.2 Crack 2 0.007 Epoxy Injection N/A

(IJ 5.3 Crack 5 0.006 Epoxy Injection N/A
co
(IJ 5.4 Crack 5 0.02 Epoxy Injection N/A

"tl 5.6 Crack 9 0.006 Epoxy Injection N/A
"tl
~ 5.7 Crack 16 0.006 Epoxy Injection N/A

5.8 Crack 35 0.007 Epoxy Injection N/A
III:5: 5.9 Crack 35 0.01 Epoxy Injection N/A

t; 5.10 Crack 9 0.007 Epoxy Injection N/A

~ 5.11 Crack 8 0.004 Epoxy Injection or Sealant N/A

~ 6.1 Crack 4 0.01 Epoxy Injection N/A

7.1 Crack 20 0.006 Epoxy Injection N/A

7.2 Crack 2 0.006 Epoxy Injection N/A

8.1 Crack 8 0.006 Epoxy Injection N/A

~ 1.1 Crack 4 0.006 Epoxy Injection N/A

~ 1.2 Crack 4 0.006 Epoxy Injection N/A

co 2.1 Crack 13 0.004 Epoxy Injection or Sealant N/A
w
2 Patch (Polymer Modified
'5.1 Small Spall 9 4 1.5 Concrete) N/A

:5: 6.1 Crack 10 0.01 Epoxy Injection N/A

~
o

~ 2.1 Crack 2.5 0.025 Epoxy Injection N/A
:;:
z

:;: 2.2 Crack 12.5 0.02 Epoxy Injection N/A

III 1.2 Crack 12 0.009 Epoxy Injection N/A

:5: 2.1 Crack 6 0.025 Epoxy Injection N/A

-g 2.2 Crack 24 0.009 Epoxy Injection N/A

w 2.3 Crack 30 0.006 Epoxy Injection N/A
(IJ ... .

~ ~ 2.4 Crack 12 0.004 Epoxy Injection or Sealant N/A

~ ~ 2.5 Crack 18 0.006 Epoxy Injection N/A

15 ~ 3.1 Crack 16 0.006 Epoxy Injection N/A

2 a 3.2 Crack 11 0.006 Epoxy Injection N/A

~ ~ 3.3 Crack 30 0.004 Epoxy Injection or Sealant N/A

l: 3.4 Crack 3 0.007 Epoxy Injection N/A

g 4.1 Crack 16 0.007 Epoxy Injection N/A.....
§ 4.2 Crack 29 0.007 Epoxy Injection N/A

D.. 4.3 Crack 30 0.006 Epoxy Injection N/A

27 .
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Patch (Polymer Modified
5.2 Larae Soall 10 3 1.5 Concrete) N/A
7.1 Crack 2 0.004 Epoxy Injection or Sealant N/A
7.2 Crack 3 0.004 Epoxy Injection or Sealant N/A
7.3 Crack 2 0.009 Epoxy Injection N/A
7.4 Crack 1 0.009 Epoxy Injection N/A
7.5 Crack 9 0.009 Epoxy Injection N/A
7.6 Crack 3 0.016 Epoxy Injection N/A
7.7 Small Spall 3 3 0.75 N/A N/A
7.8 Crack 12 0.006 Epoxy Injection N/A
8.1 Crack 16 0.009 Epoxy Injection N/A
8.2 Crack 35 0.01 Epoxy Injection N/A
9.1 Crack 48 0.006 Epoxy Injection N/A

10.1 Crack 19 0.009 Epoxy Injection N/A
10.2 Crack 11 0.012 Epoxy Injection N/A
10.3 Crack 47 0.02 Epoxy Injection N/A
10.4 Crack 19 0.009 Epoxy Injection N/A
10.5 Crack 14 0.006 Epoxy Injection N/A
10.6 Crack 50 0.012 Epoxy Injection N/A
10.7 Crack 9 0.004 Epoxy Injection or Sealant N/A
10.8 Crack 11 0.007 Epoxy Injection N/A
10.9 Crack 15 0.004 Epoxy Injection or Sealant N/A
10.10 Crack 7 0.01 Epoxy Injection N/A
10.11 Crack 16 0.025 Epoxy Injection N/A
10.12 Crack 5 0.006 Epoxy Injection N/A

~ 5.47 Crack 1 0.004 Epoxy Injection or Sealant N/A""u
'" 5.48 Crack 18 0.004 Epoxy Injection or Sealant N/AU
iii 3.48 Crack 12 0.004 Epoxy Injection or Sealant N/Ac:
Q; 3.49 Crack 60 0.004 Epoxy Injection or Sealant N/A-c:- 1.1.47 Crack 30 0.004 Epoxy Injection or Sealant N/A."c:
w 6.1 Crack 96 0.004 Epoxy Injection or Sealant N/A-~cu 6.2 Crack 36 0.004 Epoxy Injection or Sealant N/A3:,

6.3 Crack 24 0.004 Epoxy Injection or Sealant N/A>
c: 6.4 Crack 42 0.004 Epoxy Injection or Sealant N/A0
0- 8.1 Crack 36 0.004 Epoxy Injection or Sealant N/Ac:
0

Q.
8.2 Crack 36 0.004 Epoxy Injection or Sealant N/A

10.1.3 Crack 36 0.004 Eooxv Injection or Sealant N/A
10.1.36 Crack 24 0.004 Epoxy Injection or Sealant N/A
10.2.9 Crack 24 0.004 Epoxy Injection or Sealant N/A

10.2.10 Crack 48 0.004 Epoxy Injection or Sealant N/A
'" 10.2.14 Crack 36 0.004 Epoxy Injection or Sealant N/A.><
v

'" 7.40 Crack 60 0.004 Epoxy Injection or Sealant N/A~

u
iii 7.41 Crack 60 0.004 Epoxy Injection or Sealant N/Ac:
~

7.42 Crack 48 0.004 Epoxy Injection or Sealant N/Acu-c:
Epoxy Injection or Sealant N/A- 7.47 Crack 30 0.004."

c:
7.48 Crack 30 0.004 Epoxy Injection or Sealant N/Aw-'" 7.49 Crack 30 0.006 Epoxy Injection N/AIIIw,
7.50 Crack 12 0.004 Epoxy Injection or Sealant N/A>

c: 7.51 Crack 36 0.004 Epoxy Injection or Sealant N/A0
0

7.52 Crack 18 0.004 Epoxy Injection or Sealant N/A-c:
0

4.39 Crack 24 0.004 Epoxy Injection or Sealant N/AQ.

4.40 Crack 12 0.004 Epoxy Injection or Sealant N/A

4.42 Crack 36 0.004 Epoxy Injection or Sealant N/A

4.43 Crack 60 0.004 Epoxy Injection or Sealant N/A

4.44 Crack 24 0.004 Epoxy Injection or Sealant N/A
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PONTOON V
East End

LEGEND

-- EXTERNAL CRACK '0 BE REPAIRED WITH ePOXY INJECTION
-- INERNAL CRACK TO BE REPAIRED \m~ EPOXY INJECTION

(IF CRACK 'MDTH IS LeSS THA~I 0.006" AND LARGER THAN 0.00·". WATERPROOF
SEALANT MAY BE USED IN LIEU OF EPOXY INJECTION)

-- SPALL '0 BE ~EP~"RED WITH PATC,", (POLYMER MODIFIED CONCRETE)
= FRP STRENGTHENING SYSTEM - 4 LAYERS OF UNI-DIREcnONAL CFRP.

3 C:,RBON ~IBER LAYERS IN PRIMAPY DIREcnON AND' IN SECONDARY DIRECTION

- PRIMARY DIRECTION OF FRP SYSTEM

Figure A-J Pontoon V East End External and Internal Repair Plan
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-- EXTERNAL CR~CK TO BE REPAIRED VJJTI-l EPOXY INJCCTION
-- INTERNAL CR/,CK TO BE REPAIRED WITH EPOXY INJECTION

(u- CI~ACK WII) IH IS Li:.SS IHAf\J 0.00'::;" AND LAHCl:.I~ II-IAN O.004~, WA lLRf.>I~Om
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.-.._' rRl"" STRCNG)"IICNIf'JG SYSTCM - t1 LAYCRS or UNI-DIRCCTIONAl crRr'.

3 CARBON FIBER LAYERS IN PRII.rARY DIRECTICN MID 1 IN S~CONDARY DIRECTION
- PRIMARY rJIRFr.TION OF FRP SYSTFM

Figure A ..2 Pontoon V West End External and Internal Repair Plan
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