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Open Pile Bent Repairs
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Open Pile Bent Types
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Open Pile Bent Types
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Open Pile Bent Repairs
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Open Pile Bent Types




Replace Bridge




Replace Bridge




Repair — Epoxy Injection




Repair vs Protection—Convert to Wall Pier vs FRP
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Protection — Concrete Encasement
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Protection — Pile Jacket
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Protection - CarboShield

)

CarboShieid

DOT agency uses CarboShield for rapid
bridge repair with minimal underwater work

CarboShield Inc.

Project Data Sheet

CarboShield for rapid bridge repair with
minimal underwater work

U.S. Highway 20

Portage, Indiana

_

Original Piling

Inner shell

s,

Outer Shell

Nee

Grout Fill

DOT agency uses
CarboShield for
rapid bridge repair
with minimal
underwater work

GENERAL
CONTRACTOR
Rieth-Riley
Construction Co., Inc.

OWNER
Indiana Dept. of
Transportation

MATERIALS
SUPTLIER
CarboShield Inc.

SYSTEM INSTALLER

Composite
Construction, LLC

DATE OF
COMPLETION:
September 2021
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Protection — HDPE Encasement

EXISTING STRUCTURE BUILT ON A 0.00% GRADE
Avg. H.W., El. 904.75 (per ex. 1590 plans}
K El, 894.,6 {per ex, 1990 plans)

Q100 El. 907.5 (per ex. 1990 plans)
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SPAN "A" SPAN "B" SPANM "C”
B - Install HDPE Plle Encasement System
Bent No. 1 Bent No. 2 to Existing Plles (Bents No, 2 & 3) Bent No. 4
Bent No. 3
ELEVATION
G x HDPE PILE ENCASEMENT SYSTEM
Description

This work shall consist of preparing surfaces, disposing of waste residue,
repairing piles, and furnishing and installing material and equipment to
complete the installation of a field-applied pile protective covering using a
multi-part system consisting of a waterproofing tape and a bolted high-density
polyethylene, HDPE, outer cover, in accordance with 105.03.

Materials
Materials shall be supplied by:

Denso - SeaShield Series 2000HD
9710 Telge Road

Houston, TX 77095
wwWw.densona.com

HDPE outer cover materials shall be manufactured from seamless wvirgin
HDPE resin. Fasteners and all exposed hardware for the outer cover shall be
either stainless steel or galvanized steel.

Materials shall be delivered to the project site in factory-sealed
containers with the manufacturer’s label intact and legible with the date of
manufacture and shelf life. Products shall be stored in accordance with the
manufacturer’s recommendations and shall be protected from contact with moisture
and direct exposure to sunlight until the time of installation.

The HDPE pile encasement system will be accepted by a type D certification
in accordance with 916.



SERIES 2000HD™

Steel and Concrete Pile Protection System

Heavy-duty pile protection system with marine grade
petrolatum tape and an HDPE outercover secured with a
bolted system. The system is ideal for environments where
conditions are too severe for paint systems, epoxies and other
conventional forms of protection.

SEASHIELD™
MARINE PROTECTION SYSTEMS
FULL LINE OF PILE PROTECTION SYSTEMS

PROTECTION FOR:
Steel Piles

Timber Piles
Concrete Piles
Pile Rehabilitation

Sheet Piles
Offshore
Pile Risers and more

Protection — HDPE Encasement

SERIES 100™

Steel, Concrete & Timber Pile Protection System

Pile protection system with a marine grade petrolatum tape
and HDPE outercover secured with a strapping system. Seals
out oxygen and water, effectively stopping corrosion on metal
surfaces. The system also prevents spalling and comosion of
steal rainforcament in concrete piles.

SERIES 90™

Durable Fiberglass Wrap System

A durable wrap system that is comprised of an inner layer of

a marine grade petrolatum tape with a moisture cured resin
impregnated tape cuter layer that can accommodate new and
hour-glassad timber piles and corrosion prevention of stesl
and concrate piles.

SERIES 400™

Timber Pile Protection System

Providas timber pils protaction against marine borer
destruction and deterioration dus to weathering using marine
grade petrolatum tape and an outercover.

MNon-Corrosive Structural Repair for Timber Piles

Structural repair system that doubles tha strength of the
criginal timbar pile using Fiber-Farm Jackst, C-GRID® 450
and SeaShield 510 UW Grout or SeaShield 350 Epoxy Grout.



Repair — Pile Medic
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Repair — Pile Medic
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Repair — Missouri DOT Standards

751.40.3.3 Steel HP Pile Maintenance and Repair
Maintenance/Repair Guidelines

Piles are primary structural members and are compressively loaded all the time which makes it
important to safely inspect, maintain and repair them if necessary. Pile inspection will require an
assessment of pile performance by looking for pile deterioration and measuring pile section loss in,

used for selecting the level of maintenance/repair required:

Pile Percent Section Loss Method* Level
0% through 25% Clean and recoat existing piles Maintenance
>25% through 40% Encasement of deteriorated section Maintenance

>40% through 75% or holes in | Plating ** of deteriorated section OR

any element or local buckling | replacement *** of section (splicing), AND Repair
of any element encasement of the repaired section
>75% Contact the Bridge Division Repair

* Method may also include cleaning and recoating all exposed piles, and cleaning and recoating
all remaining exposed pile sections after encasement and/or repair.

** Plating can be for both flanges only, web only or both flanges and web. Overall symmetry of the
pile cross-section shall be maintained when plating.

*** Based on additional factors other than just the percent of pile section loss, a replacement
pile section {splicing) may be considered. Minimizing or eliminating traffic loading, adding
falsework or just having support conditions such as integral bents (where both the pile cap beam
and the superstructure concrete diaphragm are connected by more than just dowel bars — see
bridge plans) can help to determine the method of repair. A replacement pile section can be
coated or galvanized. See Structural Project Manager.



Repair — Missouri DOT Standards
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Repair — Missouri DOT Standards

HHE_ 1 J_ 1 £ X2 SUDD | 8manTo i) IUHHEGN’ ETTOCT \2: JLi W KU-C'J SUDSrS0085E JUly SUll
BILL OF REINFORCING STEEL — EACH PILE g Erti ey 8 e e L—‘ § el Al deinee
. SLZE &] BLTUAL N “THCS WEDI4 SHOWD
L LSHAPE BENOLNG DIAGHAM 0
usfre | LEMOTH | 1—\.Iﬁ’n n;ﬂ s‘m{ 1,? m:f:;:;&:nnm
I ; o rotectiva _ RATLPLIL
vories | 4 F1 [ 10%0° | 16 Eoreeare Berrta —Clean eno sec| top s
éd Plers flrctnanel - H m|¥ with Protect -
Slops 4o draln—, e e « | & Slops o draln—, | i ,,,.Hﬁlzﬂ""“ i
i i \ 1 T5aa Sae 7113 3
[ 5w |verles| 20 \ = \,‘ | =
- - T O
: N H I H 74742020
. e | == o
iz “= . [ts}
SHAPE 16 BR
- T
w2 *
Motes: _ b g T
+ *
&11 dimensions are out to ot . T_ G F THRTHAET IO
+ = Ele +
Hooks ord .eru'.ls ghall be in eccordance with the CAS] & g
Sanual of dangars Fraefice for bebsiling dainiercad Q#F . I B3 TR
Concrata L'1'ru|:1'|.| Stirrup and Tie Dimansions. . . . ™ . . & L
Exist. Ground Lina—, - Exist. Grouns Lina—, H bls - T
Actual langtns are measurad olong center line of bor 1 |1 | . \ ; 4 RHA1T3
to the neorast Tnch. g || | | 1 || £ \ 3 HF & Lk
A1l bors snol | be epony © 3 i | Ll : 3 . .
¥ coated. @|@ 'ﬂtlﬂ + 5 al7 +
H .
I ! | - 5 I -
G ol > I
p [T [Hi] ] g g |§
£ | [HH £ L |8 =
3 i £ @ z
B i i B g
: (T | : g
. &l
7 @ T
N ]/ Mgl w
ol | wlE | al
= I = " T "
- ] H I = ] u H u ] "
! - ! - I8
| 8- V1 . 1 B-#/ VI e o
1 B T |
' 2 ' =z 253
L, | = gas
_“_\,] ! = vgs
& =5
& Wi m
i £ ¥Eg
= Y.
i E Pzt
=" 2 EE- E;
Ganeral Motas: g Eg
i ~ i - F
concrate for pile encosesent sholl oe Class B 4'c = 3000 FART ELEVATION SHOWING PILE EMCASEMENT® PART ELEVATIOM SHOWING PILE EMCASEMENT® w3 I M
- Mote: Existin sracing net s for clari4y. Snift raleforcing Mote: Exis 8 tracing not sn s SniFH ralinforeing E[} 0 i
The rainforcing steal sholl b epexy costed Grode B0 with fy = ates| In tra o to clear existing swoy srocing.@ atesl in tna tlale to cleor exist w3 =" H
§0.000 o8 2 0 i
- - =
Uinimim & ledrance +o ralnfercing atesl anall be 1 1/2%: unlsse - o, -
erwl g = . E
Th o ane ibl +- +ing steucturel R A -7 il z
@ sxposed and occeseible surfoces of the existing stru ra ST - I Tyme | — :
stee| that wil | be ancosed in covcrets shal | be cleanes wit . weter e o~ g
minimum of SSFC-SP=3 surfoce preparction and cooted with o s . ;'
minimum o one coot af qr s‘ ppowy—mostic primes | non-oluminos) T
in occordancae wit T D’Cﬂu'n o dry film thickness of - B
oy nin 3 13 Satore tonbrate. s bagtad The sirtace . \
gresoretion ang cooting for Biles anoll axtend o minimm of ona LE
foot outside tra @ of the pfle encasems
Cost of all conerets ---cmemeﬂ-- nggr shors. surface
gracaroation. coatings ot ey al o
lobor to complets p¥Te ancasamants 1 plo will bes =41 [Typ.d =1 (Typ.d
conelderad comn ataly coared by +he oriract BT oriea for
#ile Encasemant. &
A& FAP pile jocsatin Q a)‘dfl‘lm moy ba usad in |IDJ of pi
encosament ot the actor option. tional Z\Clk'mnf
T D Moo for This BUBETTTTIoN.  Ses SDRCIO| brovis:ond.
fhaor connectors snal| be 10 scoordonos with Ses 712. 1037 ana
T80
For aetal|s of oile plating. ses Sheat So. - X - - , -
* SECTION SHOWING FILE ENCASEMENT SECTION SHOWING FILE ENMCASEMENT
WITH PILE FLATING @ WITH FARTIAL FILE REPLACEMENT®
o] PILE ENCASEMENT WITH PILE REFAIR
Detailad
Chacked Note: This drowing is not to scole. Fol low disensions. Sheat No. of




Repair — Missouri DOT Standards

L
SILL OF REINFORCING STEEL EACH FILE h € Exizting Pile & € Plle Encasemant 3
SIZE & ] ACTUAL " . “THIS WEDA sHOILD
HO. | "wafx | LEWSTH | SHARE EENDING DrAGRAM T Be s |2
- — " o pTIFIEe |
Worlas [ 4 M1 g 16 {. ““ :I?m ,“;ﬂ ]"“1'. 11 SOELMENT. ._,
oaly w o -
LY Bocting = concrate Bants : g
-’“\ o Flacs_(Urethane) wlE a
\\ i5ee Sec Ti11 . F F
E] 5 Wl | Varies | 20 —_ w = i
1 SHEPE 20 e
7ervzoze K
e T
23" * LIV
R S I § TR
SHEFE 16 = = ap *® B
£ T g
3 5 * :
Nortes: ' sl E o 3
I * L
all gimensions are out to cut. T é g - T
Hoots ong benas snol| be in accordence wifn fng CRS] ~ poETE
Mora| of Stondora Proctice for Detal | ing Reinforced £ OElE . FRRIET W
Concrate Structures. Stirrup ond Tis Cimensions. R
=T WII0CE W
fctual lengths are mecsures along center|ire of bar sy RHE14 F
+5 the nearest inch. E 2lg £ | e
ri-
41| mars shall be apoey cooted. [ 3
i sly T ':
5 e - 7
-~ L L H
. ERE &
£ N I i
2 < |8 i3 E
2 |2 H H
A1 sxsosed surfoces of the existing struchurol steel piles g 7 i )
fall Be rec d with one G-mi| thickness uf | 4 N
eoxy-mastic primer opplied over an SSPC-ES £y i
D e T hitorsance with Soc 108t. The 51Fuminous e -—t—
cooting Snol| o8 opp|ied one fo0oT obove ond oelow Tne axisting
ground |ing dng in eccordance wiTh Sec 102, These proTective
Gootings will not be reouires Delow the roreol low woter Ims.
Tre cost of surfoce presorotion will be conslceres o
covered by the controct luro sus Drlul for foce Praporoti r_n " ™
for Apzlying Epoxy-Mastic Primer. The cost of the alummm gro = - =
Spamy SosTic primer ond bituminous coating will Do consiooro %541 e
omp et |y coverad Dy toa controct |umn Sum peics for Aluminum .k
£00y Enoxywastio B mbe. @ H zZ 253
5 £8%
& b T
.3 e
a m;’i
g ot
darmr H 2ot
Sanmra | Notes: N g,z
41| concrate for plle sncosement snall be Closs B (F'c = 3000 .- w5
Gall. £ Eu
. TR E . aw
Tns cainiarcing staal shal| be apaxy coates Groe 60 with fy = FART ELEVATION SHO "'[Nv PILE ENCASEMENT -5 il
€0.000 ps Motes Exintir s anown for clor +y. ShifE reinforeing H 0 i
Minirum cleorance 4o reinforcing steal shal| be 1 1/2°. unless Saal Tn the Trala 4o cieoy axieting Bvey brocirg. @ i a
ctherwi e Shown. g ﬂ T
E
Thu exposad ond nccuu.bln surdoces of the existing af——n_ab—ul & i . —
el thot will B enc in cencrate shall be cloa 47 % 3/47@ Sheor Connector (Typ. | =
m.n.n.m af Ssecie Hi
y—mastic o}
 Scoor garce +o progucs a ary bl
nert | ags Jhan 3 o 13 batore corereta LT 2
BeADOrdE 0N 0 CBaTing Tor Ailas ahal| aebend o mInimm Bf one
foot cutside the foce of the oile encosemert,
cst of all conorate. reinforcament. shea- conmactor
aporation. cootings and any otnee ncidecdal matee
bor 10 conplete plle sncasesent, com|ets in ploce. w
gonsigeres comletaly coverad by tha controct ce
File Encossmsct,
Gost of oll sxcavotion will be conaidecad comolatoly covarss oy
the sontroet lume sus price for Closs 2 Escavation
Coat of gawotering will b cenaidered complotely coverss by the
gontract lume sus price for Dewdtering. See soecial prowislons.
& FE® pile jocketing system moy be used in 10
gnoosament ot the comfractor’s ootion, o od
will ba mode for This substitution. 5See soeciol prowisions.
Sheoc conactors shall be in oscoraance with See T12. 1037 and
SECTION SHOWING FILE EMCASEMENT
Detor |0
Checked Note: This drowing s ot +o scole. Follow ofmensions. shest Ko.  of
L= o e L T



INDOT Bridge Design Aid (BDA

301E

Exlsting Steel Plpe Plle

SECTION SHELL PILE

7/8"@ »4" Shear Connector (Ea. Spa.)

(Typ.)
/ o _
/
! R -
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P -
= N
L
— T Proposed Concrete
) Encasement
: Dlameter of encasement should be

1-0" larger {min.) than exlsting plpe
plle dlameter or H-Plle dlagonal,
(Typ. 30" or 36" dlameter)

| N Bott, of Exist.
| Bent Cap
6 Mn | Exlsting Plle 801E (Typ.)
TR (6 Eq, Spa)
| Slope Top
| | of Concrete O
i I \| [ _\o".\
o] & | | .
- el ,r; = = 301E
- - ) | | -
j“ -7 | * LImits of encasement should
Exlsting i | | extend at least 1'-6" beyond the
Spill Slope g1 "—n\_‘— e o H— % plle deterloration,
T | | " If distance from top of bench to
. S~ kL | Low Water Elev, exceeds 2 ft,
Cdim ~L lle encasement Is not feaslble,
| [~ | Approx, @ Plle P
g | il Jr Deterloration
| =| 2|8 | A 3
ol i SR (Typ)
= -
:iz;‘ i | | T Approx, Low Water Elev. Existing Steel H-Pile
S|~ | T Existing _/
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a1 l—{ ] ] Jl:—l ¥ ~. s (6 Eq. Spa.)
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[ = ~u
o] © | ~; ~
| | 7| L
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s 8 | || 1o | 3-0" Wide Bench 301E
b | [ miny ! for Cofferdam !
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w1 m

Note: Deslgner to determine number of
studs and relnforclng slze.

TYPICAL PILE ENCASEMENT DETAIL
Scale: 3/4" = 1-0"

See Design Procedure

Scale: 1" = 10"

7/8"@ x4" Shear Connector (Ea, Spa.)
(Typ.)

T Proposed Concrete
Encasement

Note: If plle coating Is requlred, then
It should be completed prior to
repalrs,

SECTION H-PILE
Scaler 1" = 10"

Bench for Sandbag Cofferdams
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BDA Example Project
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' Audience Q&A

(D Start presenting to display the audience questions on this slide.
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