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ESTIMATED QUANTITIES

ITEM NO. DESCRIPTION QUANTITY UNIT
202.10 | REMOVING EXISTING SUPERSTRUCTURE (PROPERTY OF CONTRACTOR) (56 Cr) / LS
202.121 | REMOVING EXISTING STRUCTURAL CONCRETE (4 CY) / LS
202.202 | REMOVING PAVEMENT SURFACE 700 SY
203.20 | COMMON EXCAVATION 846 CcY
203.24 | COMMON BORROW 50 cY
304.10 | AGGREGATE SUBBASE COURSE - GRAVEL 909 CcY
403.208 |HOT MIX ASPHALT 12.5 MM HMA SURFACE 144 T
403.209 |HOT MIX ASPHALT 9.5 MM (SIDEWALKS, DRIVES, ISLANDS, & INCIDENTALS) 4 T
403.213 |HOT MIX ASPHALT 12.5 MM BASE 128 T
409.15 | BITUMINOUS TACK COAT - APPLIED 70 G
501.30/ |STEEL SHEET PILING (866 SF) / LS
502.219 | STRUCTURAL CONCRETE, ABUTMENTS AND RETAINING WALLS (6 Cr) / LS
502.26 | STRUCTURAL CONCRETE ROADWAY & SIDEWALK SLAB ON STEEL BRIDGE (65 CY) / LS
502.29/ | SAW CUT GROOVING (1,937 SF) / LS
502.49 | STRUCTURAL CONCRETE CURBS AND SIDEWALKS (6 CY) / LS
503./12 | REINFORCING STEEL, FABRICATED AND DELIVERED 19,500 LB
503.13 | REINFORCING STEEL, PLACING 19,500 LB
505.08 | SHEAR CONNECTORS (984 EA) / LS
507.082! | STEEL BRIDGE RAILING, 3 BAR (138 LF) / LS
507.0822 | STEEL APPROACH RAILING, 3-BAR 4 EA
511.07 COFFERDAM: (ABUTMENT NO. 1) / LS
511.07 COFFERDAM: (ABUTMENT NO.2) / LS
515.21 | PROTECTIVE COATING FOR CONCRETE SURFACES (290 SY) / LS
526.30/ | PORTABLE CONCRETE BARRIER TYPE 1 (40 LF) / LS
606./30/ | 3I"W-BM GR, MID-WAY SPLICE-SGL FACED 313 LF
606./1305 | 3I"W-BM GR, MID-WAY SPLICE FLARED TERMINAL 4 EA
606./721 | BRIDGE TRANSITION - TYPE | 4 EA
606.353 |REFLECTORIZED FLEXIBLE GUARDRAIL MARKER 8 EA
6/0.08 | PLAIN RIPRAP 4/5 cY
6/0.18 STONE DITCH PROTECTION 10 CcY
6/3.319 | EROSION CONTROL BLANKET 69 SY
6/5.07 | LOAM 30 cY
6/8.14 SEEDING METHOD NUMBER 2 5 UN
6/9.12 MULCH 5 UN
6/9.14 EROSION CONTROL MIX 60 cY
620.58 | EROSION CONTROL GEOTEXTILE 703 SY
627.733 |4"WHITE OR YELLOW PAINTED PAVEMENT MARKING LINE 1,650 LF
629.05 |HAND LABOR, STRAIGHT TIME 20 HR
631.12 | ALL PURPOSE EXCAVATOR (INCLUDING OPERATOR) 10 HR
631.14 GRADER (INCLUDING OPERATOR) 10 HR
631172 |TRUCK - LARGE (INCLUDING OPERATOR) 10 HR
639./9 |FIELD OFFICE TYPE B / EA
652.3/12 |TYPE [1] BARRICADE 6 EA
652.33 | DRUM 25 EA
652.34 |CONE 50 EA
652.35 |CONSTRUCTION SIGNS 500 SF
652.361 | MAINTENANCE OF TRAFFIC CONTROL DEVICES (90 CD) / LS
652.38 | FLAGGER 100 HR
656.75 | TEMPORARY SOIL EROSION AND WATER POLLUTION CONTROL / LS
659.10 | MOBILIZATION / LS

GENERAL CONSTRUCTION NOTES

I. During construction, the bridge will be closed to traffic for a time period
specified in the Special Provisions.

2. For easements, construction limits and right of way lines, refer to Right
of Way Map.

3. The clearing limits as shown on the plans are approximate. The exact
limits will be established in the field by the Resident. Payment for clearing
will be considered incidental to Contract items.

4. Do not excavate for Aggregate Subbase Course where existing material is
suitable as determined by the Resident.

5. In areas where the Resident directs the Contractor not to excavate to the
subgrade line shown on the plans, payment for removing existing pavement,
grubbing, shaping, ditching, and compacting the existing subbase and layers
of new subbase 6 inches or less thick will be made under appropriate
equipment rental items.

6. All embankment material, except as otherwise shown, placed below EL. 134
shall be Granular Borrow meeting the requirements of Subsection 703.19,
Material for Underwater Backfill.

7. Stones which cannot be rolled or compacted into the surface of the
shoulder shall be removed by hand raking. Payment for hand raking will be
considered incidental to [tem No. 304.10, Aggregate Subbase Course - Gravel.

8. Place loam 2 inches deep on all new or reconstructed sideslopes or as
directed by the Resident.

9. Erosion Control Mix may be substituted in those areas normally
receiving loam and seed as directed by the Resident. Placement shall be in
accordance with Standard Specifications Section 619, Mulch. Payment will be
made under [tem No. 6/9.14, Erosion Control Mix.

10. Place a 24-in. wide strip of Temporary Erosion Control Blanket on the
sideslopes along the top of the riprap and behind the wingwalls.

/Il. Guardrail posts as shown in the Standard Details shall be modified from
the indicated length of 7 feet to a length of 8 feet with an embedment of 4.5
feet. Payment will be considered incidental to the guardrail pay items.

12. Extended-use Erosion Control Blanket, seeded gutters, riprap downspouts,
and other gutters lined with Stone Ditch Protection shall be constructed
after paving and shoulder work is completed, where it is apparent that runoff
will cause continual erosion. Payment will be made under the appropriate
Contract items.

13. Protective Coating for Concrete Surfaces shall be applied to the following
areas:

All exposed surfaces of concrete curbs and sidewalks,
Fascias down to the drip notch,

Concrete wearing surfaces,

Top of abutment backwalls and to one foot below

All exposed concrete abutments and wingwall

14. Project information referred to below may be accessed at the following
MaineDOT web address: http://www.maine.gov/mdot/contractors/.

15. The existing bridge plans may be accessed at the MaineDOT web
address. The plans are reproductions of the original drawings as prepared
for the construction of the bridge. It is very unlikely that the plans will show
any construction field changes or any alterations which may have been made
to the bridge during its life span.

16. Quantities included for pay items measured and paid for by Lump Sum
are estimated quantities and are provided by MaineDOT for informational
purposes only. Lump Sum pay items will be paid for at the Contract Bid
amount, with no addition or reduction in payment to the Contractor if the
actual final quantities are different from the MaineDOT provided estimated
quantities, except as follows:

a. If a Lump Sum pay item is eliminated, the requirements of Standard
Specifications Section 109.2, Elimination of [tems, will take precedence.

b. [f other Contract Documents specifically allow a change in payment
for a Lump Sum pay item, those requirements will be followed.

c. If a design change results in changes to estimated quantities for
Lump Sum pay items, price adjustments will be made in accordance
with Standard Specifications Section 109.7, Equitable Adjustments to
Compensation.

I7. Item 502.29/"Saw Cut Grooving" shall be performed with groves
extending in the longitudinal direction of the bridge.
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BRIDGE PLANS

& Construction

2365500
023655.00

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION

BRIDGE NO. 3925

Bearing | Bearing 2 Bearing 3 Bearing 4

ABUTMENT NO. |- MODIFICATION (TOP VIEW)
Abutment No. 2 Similar

Remove E xisting Concrete

Remove Part Of Back Wall (Typ.) Remove Part Of Wing Wall (Typ.)

>
€ construction
’—>B

Date:11/16/2022

P.E. NUMBER

Cut To EL. 139.58" Abumtment |
Cut To EL. 139.85" Abutment 2

J.BRUNELLE | 11-2022 |SIGNATURE

MRP

Username: Jeremiah.Brunelle

T. BEAULIEU
M. GRAY
CHECKED-REVIEWED| R. NAOUS
DESIGN2-DETAILED2
DESIGN3-DETAILED3

REVISIONS 1

Bearing | Bearing 2 Bearing 3 Bearing 4

PROJ. MANAGER
DESIGN-DETAILED
REVISIONS 2
REVISIONS 3
REVISIONS 4
FIELD CHANGES

N >

ABUTMENT NO. ! - MODIFICATION (ELEVATION)
Abutment No. 2 Similar

Division: BRIDGE

E xisting Reinforcing
to be Trimmed

as Required (Typ.) ﬂ

E xisting #6 Bar —\

KENNEBEC & SAGADAHOC COUNTIES

\019_Abutment_Modification.dgn

E xisting #4 Bar —

PLEASANT POND

RICHMOND-LITCHFIELD

Filename: ..

THOROUGHFARE BRIDGE
ABUTMENT MODIFICATION 1 OF 3

SHEET NUMBER

19

SECTION A - A SECTION B -8B




Date:11/16/2022

Username: Jeremiah.Brunelle

Division: BRIDGE

A\BRIDGE\MSTA\Q020_Abutment_1.dgn

Filename: ..

Set A
2 ~ A550b

14°-8" (Typ.)

¢ Construction

2 ~ A50I/b (Top) —

-

Set B
2 ~ A55/b

Set A

2 ~ Set A’s 2 ~ Set A’s
o o o o MC 12 x 10.6 Top (Typ.)
|~ Set B [~ Set B 1
2/ ~ Sef BIS (] /8" yany
O—P W EO-—O—
o 5%z |.
— PZ 22 Steel Sheet Piling (Typ.)
2 ~ A500b (Bottom)—
v i
b 7
— 2 ~ AbOIb (Top)
¢ Bearing | ¢ Bearing 2 ¢ Bearing 3 ¢ Bearing 4 E xisting Expansion Bearings (Typ.)
ABUTMENT NO. | - MODIFICATION (TOP VIEW)
¢ Construction
c MC | x 10:6 Top (Typ.)
Top Of Concrete
EL. 141.55 (Typ.) 1-9%4"

A50I/b e

]
.

|_> D | Two Layers Of Heavy Roofing Paper

A
N

//
i
-

s

2 ~ A500b
/ f/~ NF & I~ FF

Set B
ﬁf

Bearing |

' ‘| \ Set A

Bearing 2 Bearing 3 Bearing 4

PZ 22 Steel Sheet Piling (Typ.)

Ly

ABUTMENT NO. | - MODIFICATION (ELEVATION) s

BRIDGE PLANS

2365500
023655.00

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION

BRIDGE NO. 3925

P.E. NUMBER

MRP
J. BRUNELLE[ 1-2022 |SIGNATURE

T. BEAULIEU
M. GRAY

CHECKED-REVIEWED| R. NAOUS

PROJ. MANAGER
DESIGN-DETAILED
DESIGN2-DETAILED2
DESIGN3-DETAILED3
REVISIONS 1
REVISIONS 2
REVISIONS 3
REVISIONS 4

FIELD CHANGES

KENNEBEC & SAGADAHOC COUNTIES

No.1 (1 of 2)

PLEASANT POND

THOROUGHFARE BRIDGE
RICHMOND-LITCHFIELD

ABUTMENT

SHEET NUMBER

20




Date:11/16/2022

Username: Jeremiah.Brunelle

Division: BRIDGE

AMSTANO21_Abutment_1a.dgn

Filename: ..

Riprap

8 Sections Of PZ 22

A

Y

I

A
/2/_0"

8 @ 22"=14-8"
MC 1 x 10.6 Top Top Of Wall EL. 142.15 — 2 ~ AbOIb (Top)
Set A—
\
/
/ I
/
\ of
Sealant, %
<

-
ﬁ\z ~ A500b

(Bottom)
|

\ / 4 Anchors @ 2’-0" O.C.

-
=

IR N AT A

2/_0"

4/_0"

SECTION C -C

Abutment No. /

Length Of Return Wall

Y

A

78" ¢ Adhesive Anchor With Min Allowable
Tension Of 8 Kips Per Manufacturers Literature
Uncoated Steel With Nut and Washer Submit Data.

PZ 22 Steel Sheet Pile R 6"
/

End Of Abutment Wing Wall

SHEET PILE WALL ATTACHMENT DETAIL

NOTE :

. Sealant to be applied immediately before concrete placement 2"t from the
Soil side face of finished concrete, in a continuous bead. Sealant to be Sika
Leakmaster LV-Z or equivalent. [nstall per manufacturer instruction.

Bead to be (Jg" x 34"). This work is incidental to other contract items.

Set D (Typ.)

S5526—_ | I3

S502b X

-~ >—SetE

A

A500b
\

Sealant

A550b

Drill And Grout Into J
E xisting Concrete 12" Min.

SECTION D -D

Abutment No. /

Road
Side

MC 12x10.6 Cap
For Sheet Pile Wall

Grind Out Ends Of Channel To Smooth —l

/ I\

Top Of Wall

Vo'l ar - 22"

Sheet Pile — ||

-
\

SHEET PILE WALL CAP DETAIL

Surface To Be
Smooth and Level
Place Two Layers
Of Heavy Roofing
Paper Inside Form

and E xtend Up Sides.

BRIDGE PLANS

2365500
023655.00

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION

BRIDGE NO. 3925

P.E. NUMBER

11-2022 |SIGNATURE

J. BRUNELLE

MRP

T. BEAULIEU
M. GRAY

CHECKED-REVIEWED| R. NAOUS

PROJ. MANAGER
DESIGN-DETAILED
DESIGN2-DETAILED2
DESIGN3-DETAILED3
REVISIONS 1
REVISIONS 2
REVISIONS 3
REVISIONS 4

FIELD CHANGES

KENNEBEC & SAGADAHOC COUNTIES

No.1 (2 of 2)

PLEASANT POND

THOROUGHFARE BRIDGE
RICHMOND-LITCHFIELD

ABUTMENT

SHEET NUMBER

21




Date:11/16/2022

Username: Jeremiah.Brunelle

Division: BRIDGE

ABRIDGE\MSTANQ022 _Abutment_2.dgn

Filename: ..

Set A
2 ~ B550b

¢ Construction

g 2 ~ Set A's 2 ~ Set A’s
& o —on o o MC 12 x 10.6 Top (Typ.)
3
= /|~ SetC [~ SetC 1
N 2/"' Sef CIS (] /8" C) W o &
|67 6%’ |
Deck Slab Cast
ér;r%gimg%u%:m — PZ 22 Steel Sheet Piling (Typ.)
/
,, - 4 ||z
I s
2 ~ B50Ib (Top) E
2 ~ B50Ib (Bottom) — 2 ~ B50Ib (Top)
2 ~ B50Ib (Bottom)
¢ Bearing | ¢ Bearing 2 ¢ Bearing 3 ¢ Bearing 4 Existing Fix Bearings (Typ.)
Set C

I~ B502b & |~ B552b

Top Of Concrete

A50Ib —\ |_> E EL. 141.80 (Typ.)

Set A

Bearing |

ABUTMENT NO. 2 - MODIFICATION (TOP VIEW)

¢ Construction

Bearing 2 . Bearing 3

Ly

ABUTMENT NO. 2 - MODIFICATION (ELEVATION)

MC 12 x 10.6 Top (Typ.)

_ql/.n
501> — =24

Demolition Line
\ Set A

Bearing 4

PZ 22 Steel Sheet Piling (Typ.)

BRIDGE PLANS

2365500
023655.00

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION

BRIDGE NO. 3925

P.E. NUMBER

10-2022 |SIGNATURE

MRP
MAC

T. BEAULIEU
M. GRAY

CHECKED-REVIEWED| R. NAOUS

PROJ. MANAGER
DESIGN-DETAILED
DESIGN2-DETAILED2
DESIGN3-DETAILED3
REVISIONS 1
REVISIONS 2
REVISIONS 3
REVISIONS 4

FIELD CHANGES

KENNEBEC & SAGADAHOC COUNTIES

No. 2 (1 OF 2)

PLEASANT POND

THOROUGHFARE BRIDGE
RICHMOND-LITCHFIELD

ABUTMENT

SHEET NUMBER

2




Date:11/16/2022

Username: Jeremiah.Brunelle

Division: BRIDGE

AMSTAN023_Abutment_2a.dgn

Filename: ..

BRIDGE PLANS

NOTE:

. Sealant to be applied immedately before concrete placement 2" rom the
Soil side face of finished concrete, in a continuos bead. Sealant to be Sika
Leakmaster LV-Z or equivalent. [nstall per manufacturer instruction.

Bead to be (Jg" x 34"). This work is incidental to other contract items.

2365500
023655.00

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION

BRIDGE NO. 3925

Section A
Sealant Placement Detail (Typ.)

=
2 | A
2 |3
See Section A <ZC Z
Set D (Typ.) % X
- 8 Sections Of PZ 22 _ N
8 @ 22"=14-8" S
2 ~ B50Ib (Top) — =
Sef £ /55030 Top Of Wall EL. 142.40 MC 1 x 10.6 Top §
— Set A ol
— B552b N ]
B502b

T. BEAULIEU
M. GRAY
CHECKED-REVIEWED| R. NAOUS
DESIGN2-DETAILED2
DESIGN3-DETAILED3

REVISIONS 1

)
/
/

x Sealant Sealant / 2

N
2 ~ B50Ib /f /

PROJ. MANAGER
DESIGN-DETAILED
REVISIONS 2
REVISIONS 3
REVISIONS 4
FIELD CHANGES

(Bottom) o /
|
\\ Drill And Grout Into ' 152 .
E xisting Concrete 12" Min. \ 2
- S
. Q e ;
4 Anchors @ 2-0"O.C. ° / ?\] ™ Riprap o .
\ A o 3
Approx. Water \ / E
Level (Typ.) o b o< | B
; > & S| O
b_ﬂ__?____.___" D Y D D - T A 2
iv A 2 O C\\}
M 0
8 = | O
= 2
e 2| o
<
y - < Z
A z )] =)
5 O <« 5 B
J — [ K ol
N O Am| 13
Y A
! o ol =
T = E—
s [an)
° z| A
A o
= <
L
O
Y e
SECTION F - F SECTION E - E SHEET NUMBER
Abutment No. 2 Abutment No. 2

23




Date:11/16/2022

Username: Jeremiah.Brunelle

Division: BRIDGE

BRIDGE PLANS

Z
=
S
=
a4
=i
Z on
e
<ﬂ Z o o
= é o S
[r, Yo 0
H| o 0
O | 8 S
M O S
2B
G
7p)
2 ’
4
€ Brg., Abut. No. | € Brg., Abut. No. 2 % m
a)
6" 8/ Spaces @ 9%" 6" A %

- - - -

3 Studs/Row 246 Studs Per Beam

Shear Studs Shall Be 7g" ¢ x 6"Long

Existing 33 WF 130
With A 4" Camber

P.E. NUMBER

MRP
J. BRUNELLE[ 11-2022 SIGNATURE

T. BEAULIEU
M. GRAY
CHECKED-REVIEWED| R. NAOUS
DESIGN2-DETAILED2
DESIGN3-DETAILED3

REVISIONS 1

SHEAR STUD LAYOUT
984 Shear Studs Total

PROJ. MANAGER
DESIGN-DETAILED
REVISIONS 2
REVISIONS 3
REVISIONS 4
FIELD CHANGES

AMSTA\024 _Shear _Stud_Layout.dgn

Filename: ..

See Chart

s /)
5 Z.
S| O
g | 00—
T =
o S |B<
I — >
A _ L. |OH
¢ Girder A 2 g D> —
| no & |<H
m Az A
o, & Mm
; Tz A<
BOTTOM OF SLAB ELEVATIONS IN FEET 3| S & /g T % D._'I
Girder Abut. No. / Station Station Station Station Station Station Station Station Station Abut. No. 2 "m N L L Y O <« 9, — P!
202+50.00 | 202+56.50 | 202+63.00 | 202+69.50 | 202+76.00 | 202+82.50 | 202+89.00 | 202+95.50 | 203+02.00 | 203+08.50 | 202+/5.00 ~ > — [ K N
CL FG New 141.50 141.58 141.64 141.70 141.74 141.77 141.79 141.80 141.79 141.78 141.76 I o a5 £
/ 140.70 140.82 140.93 141.01 141.07 141.11 141.12 141.11 141.08 141.02 140.95 o § AT D: O
2 140.86 140.98 141.08 141.16 141.22 141.26 141.27 141.26 141.23 141.18 141.11 ' S5 - g
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Superstructure Notes: = e
SUPERSTRUCTURE REINFORCING PLAN 2 —
I. Blocking indicated by Bottom of Slab elevations © O
on sheet 24 has been adjusted in an attempt fo (&) D:
avoid negative blocking values. Field ad justment g
may be required. = 2 8
<
2. Provide 2" Clear Cover To All Reinforcing 8 S‘:’J =
Unless Noted Otherwise. — A ° -
oz 2|
3. Precast deck panels are not allowed on this project. m o 8 o
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TYPE - BENDING DIAGRAMS

Ry
A Y

D)
B

Iy A

1<
~ o|

T )

1
\

|U3
O

All dimensions are out-to-out of bar.

Bending details and hooks shall conform to
the recommendations of the current revision
of ACI Standard 3/5 and AC! Standard 3I8.

Plain Reinforcing Steel: ASTM A 6/5, Grade 60

Stainless Steel Reinforcing: ASTM A955, Grade 75

Glass Fiber Reinforced Polymer: ASTM Dr957

Low-Carbon Chromium Steel: ASTM AIO35, Type CS,
Grade 100

STATE OF MAINE
DEPARTMENT OF TRANSPORTATION

2365500

023655.00 BRIDGE PLANS

BRIDGE NO. 3925

P.E. NUMBER

10-2022 |SIGNATURE

MRP
MAC

T. BEAULIEU
M. GRAY

PROJ. MANAGER

CHECKED-REVIEWED| R. NAOUS
DESIGN2-DETAILED2

DESIGN3-DETAILED3

DESIGN-DETAILED
REVISIONS 1

REVISIONS 2
REVISIONS 3
REVISIONS 4
FIELD CHANGES

GENERAL NOTES

STRAIGHT BARS BENT BARS
MARK QTY. | LENGTH LOCATION MARK QTY. [ LENGTH |TYPE A B C D E F G H 0] LOCATION
Abutment No. / Abutment No. |
A500b 2 34-10" Top of Existing Back Wall A550b 8 4-3/," L 2-10" | I1-5/," Top of Existing Back Wall
A50/b 4 1”-5l/," Top of Existing Back Wall A55/b 46 2’-/072 ! L 1”-5l4" | 1”-5l/4" Top of Existing Back Wall
Abutment No. 2 Abutment No. 2
B50Ib 8 1”-5l/," Top of Existing Back Wall B552b 23 q-2l" L 2-9" | I'-5l/4" Top of Existing Back Wall
B502b | 23 2-8%4" Top of Existing Back Wall
SuperStructure SuperStructure
S500b6 89 40’-0" Deck S550b6 188 5-4" sC oo | 1-234" | -3 | -2l o’-10" I-305" Curb
S501/b 89 30°-10" Deck S55/b 280 7-0" J 6-0" | O-r" o’-5" Deck
S502b 286 3/'-00" Deck S552b 44 /’-10" L o-r o-r Deck Ends
MARK QTY. | LENGTH LOCATION MARK QTY. | LENGTH |TYPE A B C D E F G H 0) LOCATION

I. The first digit(s) following the letter(s) of the
mark indicate the size of the bar:

Mark "A502" = bar size #*5
Mark "P805" = bar size *8
Mark "S650" = bar size *6
Mark "P1404" = bar size #!4

2. The lower case letter following the bar number
indicates the material of the bar.

"A5000b", b = (Black) Plain Steel

"A550s", s = Stainless Steel

"S500p", p = Glass Fiber Reinforced Polymer
"P510c", ¢ = Low-Carbon Chromium Steel

THOROUGHFARE BRIDGE

PLEASANT POND

RICHMOND-LITCHFIELD

KENNEBEC & SAGADAHOC COUNTIES

REINFORCING
STEEL SCHEDULE
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DESIGN3-DETAILED3
REVISIONS 1
REVISIONS 2
REVISIONS 3
REVISIONS 4

FIELD CHANGES

KENNEBEC & SAGADAHOC COUNTIES

PLEASANT POND

THOROUGHFARE BRIDGE
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