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C HP 14 X 73
STEEL PILES

FILL FACE

¢ HP 14 X T3
STEEL BRACE PILES
(BATTER 3:12)

W.P. #1
STA. 14+57.70 -L-

C HP 14 X 73
STEEL PILES

€ HP 14 X 73
STEEL BRACE PILES
(BATTER 3:12)

1200}031-00”
(TYP.) N
N

END BENT 1

FOUNDATION LAYOUT

DIMENSIONS LOCATING PILES ARE
SHOWN TO THE CENTERLINE OF PILES.

FOUNDATION NOTES

FOR PILES, SEE SECTION 450 OF THE STANDARD SPECIFICATIONS.

PILES AT END BENT 1 AND END BENT 2 ARE DESIGNED FOR A FACTORED
RESISTANCE OF 120 TONS PER PILE.

PILE EXCAVATION IS REQUIRED TO INSTALL PILES AT END BENT 1.
EXCAVATE HOLES AT PILE LOCATIONS TO 481.5 FT.(LT.) AND 480 FT. (RT.).

FOR PILE EXCAVATION, SEE SECTION 450 OF THE STANDARD SPECIFICATIONS.

CONCRETE OR GROUT IS REQUIRED TO FILL HOLES FOR PILE
EXCAVATION AT END BENT 1 AND END BENT 2.

// FILL FACE

hd
17 WY
W.P. #2
STA. 15+60.30 -L-
END BENT 2

PROJECT NO.

B-5134
UNION COUNTY

STATION:

15+09.00 -L-

SHEET 2 OF 3

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

RALEIGH

GENERAL DRAWING
FOR BRIDGE OVER

\
S o, CHINKAPIN CREEK ON NC 200
S L, AR (MORGAN MILL ROAD)
PILE EXCAVATION IS REQUIRED TO INSTALL PILES AT END BENT 2. = : =
EXCAVATE HOLES AT PILE LOCATIONS TO 478 FT.(LT.) AND 477.5 FT. (RT.. = ‘39@;0*39;744 - & BETWEEN SR 1627 AND SR 1608
FOR PILE EXCAVATION, SEE SECTION 450 OF THE STANDARD SPECIFICATIONS. ’/,,;'.’?’,Gmﬁ?x &
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(ROADWAY

& PAY ITEM)

CLASS B RIP RAP

DETAIL

CLASS II
RIP RAP

10 SR 1627

S

g § 8§ § 8§ & -+

CLASS B RIP RAP
(ROADWAY DETAIL

WOODS

=T L

& PAY ITEM)

FOR UTILITY INFORMATION, SEE
UTILITY PLANS & SPECIAL PROVISIONS.

15+00

WOODS

-EXISTING

STRUCTURE —

#] : R.R. SPIKE IN TELEPHONE POLE, 31" LT.OF STA.13+08 -L-, EL. 497.29

BRIDGE 1I.D.

CLASS

II

RIP RAP

T+ T B B A B B R Fewy

STA. 15+09.00 -L-

LOCATION SKETCH

_L_ : b-
TO SR 1608=¥
T 8§ 8 ;_;&qj%ﬂ
°o_AN'-O0" PROPOSED GUARDRAIL
120 (ng‘)oo (ROADWAY DETAIL &
PAY ITEM) (TYP.)
HYDRAULIC DATA
DESIGN DISCHARGE = 3600 CFS
FREQUENCY OF DESIGN FLOOD = 50 YRS.
DESIGN HIGH WATER ELEVATION = 496.5
DRAINAGE AREA = 7.02 SQ. MI.
BASE DISCHARGE (Q100) = 4100 CFS
BASE HIGH WATER ELEVATION = 497.14
OVERTOPPING FLOOD DATA
OVERTOPPING DISCHARGE = 3690 CFS
FREQUENCY OF OVERTOPPING FLOOD = 50 YRS. (=)
OVERTOPPING FLOOD ELEVATION = 497.43

NOTES

ASSUMED LIVE LOAD =

HL 93 OR ALTERNATE LOADING.

THIS BRIDGE HAS BEEN DESIGNED IN ACCORDANCE WITH THE AASHTO LRFD
BRIDGE DESICGN SPECIFICATIONS.

THIS BRIDGE IS LOCATED IN SEISMIC ZONE 1.

FOR
FOR
FOR
FOR
FOR
THE

OTHER DESIGN DATA AND GENERAL NOTES, SEE SHEET SN.
SUBMITTAL OF WORKING DRAWINGS, SEE SPECIAL PROVISIONS.
FALSEWORK AND FORMWORK, SEE SPECIAL PROVISIONS.
CRANE SAFETY, SEE SPECIAL PROVISIONS.
GROUT FOR STRUCTURES, SEE SPECIAL PROVISIONS.
CONTRACTOR SHALL PROVIDE INDEPENDENT ASSURANCE SAMPLES OF

REINFORCING STEEL AS FOLLOWS: FOR PROJECTS REQUIRING UP TO 400
TONS OF REINFORCING STEEL, ONE 30 INCH SAMPLE OF EACH SIZE BAR
USED, AND FOR PROJECTS REQUIRING OVER 400 TONS OF REINFORCING

STEEL, TWO 30 INCH SAMPLES OF EACH SIZE BAR USED. THE BARS

FROM WHICH THE SAMPLES ARE TAKEN MUST THEN BE SPLICED WITH
REPLACEMENT BARS OF THE SIZE AND LENGTH OF THE SAMPLE, PLUS A
MINIMUM LAP SPLICE OF THIRTY BAR DIAMETERS. PAYMENT FOR THE
SAMPLES OF REINFORCING STEEL SHALL BE CONSIDERED INCIDENTAL TO
VARIOUS PAY ITEMS.

AT THE CONTRACTOR'S OPTION, AND UPON REMOVAL OF THE CAUSEWAY,
THE CLASS II RIP RAP USED IN THE CAUSEWAY MAY BE PLACED AS RIP
RAP SLOPE PROTECTION. SEE SPECIAL PROVISIONS FOR "“CONSTRUCTION,
%?%ﬁ;ggANCE.AND REMOVAL OF TEMPORARY ACCESS AT STATION
+09. -L-".

INASMUCH AS THE PAINT SYSTEM ON THE EXISTING STRUCTURAL STEEL
CONTAINS LEAD, THE CONTRACTOR’S ATTENTION IS DIRECTED TO ARTICLE
107-1 OF THE STANDARD SPECIFICATIONS. ANY COSTS RESULTING FROM
COMPLIANCE WITH APPLICABLE STATE OR FEDERAL REGULATIONS
PERTAINING TO HANDLING OF MATERIALS CONTAINING LEAD BASED PAINT
SHALL BE INCLUDED IN THE BID PRICE FOR “REMOVAL OF EXISTING

STRUCTURE AT STATION 15+09.00 -L-".

THE MATERIAL SHOWN IN THE CROSS-HATCHED AREA ON SHEET S-1 SHALL
BE EXCAVATED FOR A DISTANCE OF 30 FEET EACH SIDE OF CENTERLINE
ROADWAY AS DIRECTED BY THE ENGINEER. THIS WORK WILL BE PAID FOR
AT THE CONTRACT LUMP SUM PRICE FOR UNCLASSIFIED STRUCTURE
EXCAVATION. SEE SECTION 412 OF THE STANDARD SPECIFICATIONS.

THE EXISTING STRUCTURE CONSISTING OF 2 SPANS @ 23'-6”"WITH A
23'-11”CLEAR ROADWAY ON REINFORCED CONCRETE SLAB, WIDENED WITH
REINFORCED CONCRETE DECK ON I-BEAMS, SUPPORTED ON REINFORCED
CONCRETE FULL HEIGHT ABUTMENTS AND SOLID REINFORCED CONCRETE
INTERIOR PIER, AND LOCATED AT THE PROPOSED STRUCTURE SHALL BE
REMOVED. THE EXISTING BRIDGE IS PRESENTLY NOT POSTED FOR LOAD
LIMIT. SHOULD THE STRUCTURAL INTEGRITY OF THE BRIDGE DETERIORATE
DURING CONSTRUCTION OF THE PROPOSED BRIDGE, A LOAD LIMIT MAY BE
POSTED AND MAY BE REDUCED AS FOUND NECESSARY DURING THE LIFE OF
THE PROJECT.

THE SUBSTRUCTURE OF THE EXISTING BRIDGE INDICATED ON THE PLANS
IS FROM THE BEST INFORMATION AVAILABLE.SINCE THIS INFORMATION
IS SHOWN FOR THE CONVENIENCE OF THE CONTRACTOR, THE CONTRACTOR
SHALL HAVE NO CLAIM WHATSOEVER AGAINST THE DEPARTMENT OF
TRANSPORTATION FOR ANY DELAYS OR ADDITIONAL COST INCURRED BASED
ON DIFFERENCES BETWEEN THE EXISTING BRIDGE SUBSTRUCTURE SHOWN ON
THE PLANS AND THE ACTUAL CONDITIONS AT THE PROJECT SITE.

REMOVAL OF THE EXISTING BRIDGE SHALL BE PERFORMED SO AS NOT TO
ALLOW DEBRIS TO FALL INTO THE WATER. THE CONTRACTOR SHALL REMOVE
THE BRIDGE AND SUBMIT PLANS FOR DEMOLITION IN ACCORDANCE WITH
ARTICLE 402-2 OF THE STANDARD SPECIFICATIONS.

THIS STRUCTURE HAS BEEN DESIGNED IN ACCORDANCE WITH “HEC 18 -
EVALUATING SCOUR AT BRIDGES”.

FOR EROSION CONTROL MEASURES, SEE EROSION CONTROL PLANS.

CONSTRUCTION
' VERTICAL 3.0 X 3'-3"
MAINTENANCE, | REMOVAL OF PILE PILE UNCLASSIFIED | CONCRETE | GROOVING BRIDGE RIP RAP | GEOTEXTILE FOAM
| & REMOVAL OF | EXISTING |EXCAVATION| EXCAVATION | STRUCTURE | WEARING | BRIDGE CCOLNACSRSETAE APPROACH REI'gFT%FéEING SHT*EElL“ FZ‘ILTSS CBOANRCRRIEETRE CLASS II FOR E‘-BAESATRO{V'NEGRSIC JOINT PRCEOSNTCRREESTSEED
TEMPORARY | STRUCTURE | IN SOIL |NOT IN SOIL| EXCAVATION | SURFACE | FLOORS SLABS ORAER | (27-0" THICK) | DRAINAGE SEALS 80X BEANS
ACCESS
LUMP SUM LUMP SUM LIN. FT. LIN. FT. LUMP SUM sa.FT. | sa.FT. | cu.vyps. | Lump sum LBS. NO. | LIN.FT.| LIN.FT. TONS SQ. YDS. LUMP SUM | LUMP SuM | No.| LIN.FT.
SUPERSTRUCTURE 3,348 4,489 LUMP SUM 200.00 LUMP SuM | LumP suM | 12 | 1200.00
PROJECT NO. B-5134
END BENT 1 25.0 35.0 34.9 4,123 7 85 240 265
UNION COUNTY
END BENT 2 51.0 35.0 34.9 4,723 7 105 420 465
STATION:_15+09.00 -L-
TOTAL LUMP SUM LUMP SUM 76.0 70.0 LUMP SUM 3,348 4,489 69.8 LUMP SUM 9,446 14 190 200.00 660 730 LUMP SUM | LuMP suM | 12 | 1200.00 SHEET 3 OF 3
STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
RALEIGH
" GENERAL DRAWING
SN GARG, FOR BRIDGE OVER
§§Z§<e L/O:’/’.; CHINKAPIN CREEK ON NC 200
S qems i = (MORGAN MILL ROAD)
Z Gn‘,{’,f S BETWEEN SR 1627 AND SR 1608
7 TR
‘Vu:néﬂﬁgkb REVISIONS SHEET NO.
DRAWN BY : J.D. HAWK DATE : (/21/13 NO|  BY: DATE: NO{ BY: DATE: S-3
CHECKED BY : L.E. SUTTON DATE : 9719713 1 3 Seets
DESIGN ENGINEER OF RECORD: H.T. DIEU DATE : 12/3/13 2 i} 4l ] 17
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LOAD FACTORS:

DESTGN LIMIT STATE | Yoc | Yow
TN | sTRENGTH T [ 1.25 | 150
FACTORS SERVICE IITI |1.00]1.00

NOTES:

STRENGTH I LIMIT STATE SERVICE III LIMIT STATE
MOMENT | SHEAR MOMENT
@ = b -
%) O O ) o
o L o — > e — S a et - > Lt
o o z o — ) >4 &) - o z o - o o
0O - = o = < o or - <t u g or = < L =
= 1= < 8 < e < o - y= 2 3 w-© = iys! < S o z
= . W = =g o " S Wy o L S WAy Q- o w S wao T
L o< = own mwn O=q¢ mw o= ow mwn ST -
] — o 20 i o o &) @ Z< H &) o ZaT o — &) e zakt z
_ O g o =z T O xro z Ll < xo z w <t ; r O xo z L < L
Y — o5 —O o 2 Ll — = — z Q ——Z = - H z Q ——Z Ll - — - pd O -z =
> T HE& z< Z=~ z >0 n O — < o Ny < no = <t x N < >0 wnoO — < o N < =
o Ll T et [e)e) H @) — << — < < o — Moo <t < o — H o < H <t <t o — H o o
- > = O 2xre — — O o wm &) oanm Ow o wn &) oOawm L ow o wn &) oJm &
HL-93 (INVENTORY) N/A <:> 1.15 -- 1.75 0.244 1.41 A EL 49.135 0.614 1.15 A EL 9.827 0.80 0.244 1.17 A EL 49.135
DESIGCN HL-93 (OPERATING) N/A 1.49 - 1.35 0.244 1.83 A EL 49.135 0.614 1.49 A EL 9.827 N/A -- -- -- -= --
LOAD
RATING HS-20 (INVENTORY) 36.000 @ 1.52 54.854 1.75 0.244 1.97 A EL 49.135 0.614 1.52 A EL 9.827 0.80 0.244 1.62 A EL 49,135
HS-20 (OPERATING) 36.000 1.98 71.106 1.35 0.244 2.55 A EL 49.135 0.614 1.98 A EL 9.827 N/A -- -- -- -- --
SNSH 13.500 3.85 51.959 1.40 0.244 5.83 A EL 49.135 0.614 4.68 A EL 9.827 0.80 0.244 3.85 A EL 49,135
SNGARBS2 20.000 2.79 55.773 1.40 0.244 4.22 A EL 49,135 0.014 3.28 A EL 9.827 0.80 0.244 2.19 A EL 49.135
L
O SNAGRIS?2 22.000 2.6l 57.394 1.40 0.244 3.95 A EL 49.135 0.614 3.03 A EL 9.827 0.80 0.244 2.0l A EL 49.135
i
é; SNCOTTS3 - 27.250 1.91 52.128 1.40 0.244 2.9 A EL 49,135 0.614 2.33 A EL 9.827 0.80 0.244 1.91 A EL 49.135
L_JJJ@ SNAGGRSA4 34,925 1.57 54.760 1.40 0.244 2.37 A EL 49,135 0.614 1.90 A EL 9.827 0.80 0.244 1.57 A EL 49,135
o
= SNSHA 35.550 1.54 54.581 1.40 0.244 2.32 A EL 49.135 0.614 1.91 A EL 9.827 0.80 0.244 1.54 A EL 49,135
wn ;
SNSG6A 39.950 1.40 55.777 1.40 0.244 2.11 A EL 49,135 0.614 1.73 A EL 9.827 0.80 0.244 1.40 A EL 49.135
LEGAL SNS7B 42.000 1.33 55.823 1.40 0.244 2.01 A EL 49.135 0.614 1.68 A EL 9.827 0.80 0.244 1.33 A EL 49,135
LOAD
RATING | & TNAGRIT3 33.000 1.70 56.064 1.40 0.244 2.57 A EL 49,135 0.614 2.07 A EL 9.827 0.80 0.244 1.70 A EL 49,135
—d
5 TNT4A 33.075 1.70 56.327 1.40 0.244 2.58 A EL 49.135 0.614 2.03 A EL 9.827 0.80 0.244 1.70 A EL 49,135
:, TNTGA 41.600 1.38 57.440 1.40 0.244 2.09 A EL 49.135 0.614 1.76 A EL 9.827 0.80 0.244 1.38 A EL 49,135
= ,
'dv";;) TNTTA 42.000 1.38 58.024 1.40 0.244 2.09 A EL 49.135 0.614 1.73 A EL 9.827 0.80 0.244 1.38 A EL 49,135
§E TNTTB 42.000 1.41 59.398 1.40 0.244 2.14 A EL 49.135 0.614 1.66 A EL 9.827 0.80 0.244 1.41 A EL 49,135
()
E TNAGRITA 43,000 1.36 58.328 1.40 0.244 2.05 A EL 49,135 0.614 l1.61 A EL 9.827 0.80 0.244 1.36 A EL 49.135
3 TNAGTHA 45,000 1.28 57.790 1.40 0.244 1.94 A EL 49.135 | 0.614 1.58 A EL 9.827 0.80 0.244 1.28 A EL 49,135
)
= TNAGTSB 45,000 @ 1.27 57.303 1.40 0.244 1.93 A EL 49.135 0.614 1.53 A EL 9.827 0.80 0.244 1.27 A EL 49.135
P 98'-3!/4” (BEARING TO BEARING) .
END BENT 1 END BENT 2
ASSEMBLED BY : H.T.DIEU DATE : 3/14/13
CHECKED BY : J.D. HAWK DATE : 9/25/13

DRAWN BY : MAA 1708
CHECKED BY : GM/DI 2708

REV. 1I712/08RR
REV. 1071711
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DATE 1273713
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MINIMUM RATING FACTORS ARE BASED ON THE STRENGTH I AND
SERVICE III LIMIT STATES.

ALLOWABLE STRESSES FOR SERVICE III LIMIT STATE ARE AS
REQUIRED FOR DESIGN.

(#) CONTROLLING LOAD RATING

@DESIGN LOAD RATING (HL-93)
@DESIGN LOAD RATING (HS-20)

@LEGAL LOAD RATING * %
%% SEE CHART FOR VEHICLE TYPE

GIRDER LOCATION

1

EL
ER

- INTERIOR GIRDER

- EXTERIOR LEFT GIRDER
- EXTERIOR RIGHT GIRDER

.......

.....

PROJECT NO. B-5134
UNION COUNTY
STATION:_15+03.00 -L-

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

RALEIGH

STANDARD

LRFR SUMMARY FOR
PRESTRESSED

CONCRETE GIRDERS
(NON-INTERSTATE TRAFFIC)

REVISIONS SHEET NO. | .
NO.|  BY: DATE: NO| BY: DATE: S-4
1 3 152k
2 | 4 17

STD. NO. LRFRI




36'-0"

Yy *
|

33'-10" (CLEAR ROADWAY)

1”

16°-11"

16°-11"

Y
A

S

VERTICAL CONCRETE BARRIER RAIL (TYP.)
FOR DETAILS SEE “VERTICAL
CONCRETE BARRIER RAIL SECTION”

Y

h
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GRADE POINT ¥ 7”@ ¢ BRG.
| %k 6/, ® € BRG. — Q_ %% 674" ® ¢ BRG.
3/, @ MID-SPAN 474" ® MID-SPAN 3/, @ MID-SPAN
: 2 CONCRETE 2
a;a: WEARING SURFACE
|
* -0.02 -0.02
Z L/ .
| /<>4//;/C/f//;/C////;/C//;/Z/C////Z/C//;/C/*//)/f//;/2/ﬂ//;/C/*//Z/f//;/i/f//;/i/f>‘¢¢Z/f//)/;/i/] T 77777 //C/(//;/f//)/;/f/<//)/;/f////)/f/”>( ///
| I N . N o e o o f e ll |
< |= 1 AR - e : 1 :
i i i ] . - '
|- — — 1 I - At — - K I x
| : =
SHEAR KEYS TO BE FILLED WITH GROUT AFTER
2'/," & HOLES FOR Oiyga}& __ SLOPED | LEVEL . SLOPED ALL ERECTION HAS BEEN COMPLETED AND AFTER
L.R. TRANSVERSE FINAL TENSIONING OF TRANSVERSE STRANDS
3/_0" POST-TENSIONING STRANDS
(TYP.)
- 18I_O” e 181'0” R
. 12 PRESTRESSED CONCRETE BOX BEAM UNITS = 36'-0“ -
HALF SECTION HALF SECTION
AT INTERMEDIATE DIAPHRAGMS THROUGH VOIDS
% - THE MINIMUM HEIGHT OF THE VERTICAL CONCRETE BARRIER RAIL IS SHOWN. THE HEIGHT OF
THE RAIL VARIES WHILE THE TOP OF THE RAIL FOLLOWS THE PROFILE OF THE GUTTERLINE.
¥k - BASED ON PREDICTED FINAL CAMBER AND THEORETICAL GRADE LINE ELEVATIONS.
FIXED END
€ JT. AT
FOR FOAM JT. SEAL END BENT
DETAILS AT(END BENE
SEE PLANS FOR BRIDG
BLOCKOUT FOR
APPROACH SLAB. ELASTOMERIC CONCRETE
| (TYP. EACH SIDE)
' CONgsﬁgE
......................... A WEARING
| W22\ N NNNNN SURFACE
N : ' __F—1—Box BEAM
\-_.._“-__-”_-;:y/%‘ RN -
> ' Al 1 —
SEE “BRIDGE—/  "~N--—f- 1 ! - [
APPROACH SLAB’ j_ | | ! voID
SHEET FOR DETAILS , ! !, 2'/>" @ DOWEL HOLES
2 LAYERS OF 30 LB.— | I (SEE NOTES)
ROOFING FELT TO ! : ! 1k
PREVENT BOND. 1 11 s
| : Il ol LS
1/2" FORMED OPENING || 1 O el
| ] I |
; ;7*“""'7"TAAJ
ELASTOMERIC - o)
BEARING PAD T
C BEARING — —2 — 1
| é:ﬁi:" *8 DOWELS
.f\\/ ]
SEE “END BENT” SHEETS
FOR DETAILS
ASSEMBLED BY ¢ H.T.DIEU DATE : 1/7/13
CHECKED BY : J.D. HAWK DATE : 1/8/13
DRAWN BY : TLA 5,05 |REV. 5/1/06R  KMM/GM [ DESIGN ENGINEER OF RECORD:
CHECKED BY : GM 6/05 QE\V’; g’,’.'{" m%%m H.T. DIEU DATE : 1273713

CONST. JT.
(TYP.)

NOTES

ALL PRESTRESSING STRANDS SHALL BE 7-WIRE LOW RELAXATION GRADE
270 STRANDS AND SHALL CONFORM TO AASHTO M203 EXCEPT FOR SAMPLING
REQUIREMENTS WHICH SHALL BE IN ACCORDANCE WITH THE STANDARD
SPECIFICATIONS.

ALL REINFORCING STEEL CAST WITH THE BOX BEAM SECTIONS SHALL BE
GRADE 60 AND SHALL BE INCLUDED IN THE UNIT PRICE BID FOR
PRESTRESSED CONCRETE BOX BEAMS.

RECESSES FOR TRANSVERSE STRANDS SHALL BE GROUTED AFTER THE
TENSIONING OF THE STRANDS.

THE 2'/>” @ DOWEL HOLES AT FIXED ENDS OF BOX BEAM SECTIONS SHALL BE
FILLED WITH NON-SHRINK GROUT.

THE TRANSFER OF LOAD FROM THE ANCHORAGES TO THE BOX BEAM UNIT
SHALL BE DONE WHEN THE CONCRETE HAS REACHED A COMPRESSIVE
STRENGTH OF NOT LESS THAN 5,500 PSI.

ALL REINFORCING STEEL IN VERTICAL CONCRETE BARRIER RAILS AND
CONCRETE WEARING SURFACE SHALL BE EPOXY COATED.

PRESTRESSING STRANDS SHALL BE CUT FLUSH WITH THE BOX BEAM UNIT
ENDS.

APPLY EPOXY PROTECTIVE COATING TO BOX BEAM UNIT ENDS.

THE_TOP SURFACE OF THE BOX BEAM UNITS SHALL BE RAKED TO A DEPTH
OF 34“ SEE STANDARD SPECIFICATIONS ARTICLE 1078-15.

VERTICAL GROOVED CONTRACTION JOINTS, '%” IN DEPTH, SHALL BE

TOOLED IN ALL EXPOSED FACES OF THE BARRIER RAIL AND IN ACCORDANCE
WITH ARTICLE 825-10(B) OF THE STANDARD SPECIFICATIONS. A VERTICAL
CONTRACTION JOINT SHALL BE LOCATED AT EACH THIRD POINT BETWEEN
BARRIER RAIL EXPANSION JOINTS. ONLY ONE CONTRACTION JOINT IS
REQUIRED AT MIDPOINT OF BARRIER RAIL SEGMENTS LESS THAN 20 FEET
IN LENGTH AND NO CONTRACTION JOINTS ARE REQUIRED FOR THOSE
SEGMENTS LESS THAN 10 FEET IN LENGTH.

PLACEMENT OF THE CONCRETE WEARING SURFACE SHALL OCCUR AFTER
CASTING THE CONCRETE RAIL. THE COST OF THE REINFORCING STEEL
CAST WITH THE CONCRETE WEARING SURFACE SHALL BE INCLUDED IN THE
UNIT PRICE BID FOR CONCRETE WEARING SURFACE. FOR CONCRETE
WEARING SURFACE, SEE SPECIAL PROVISIONS.

FOR FOAM JOINT SEALS, SEE SPECIAL PROVISIONS.
FOR ELASTOMERIC CONCRETE, SEE SPECIAL PROVISIONS.
THE LOCATION OF THE VOID DRAINS MAY BE SHIFTED SLIGHTLY WHERE

NECESSARY TO CLEAR PRESTRESSING STRANDS OR TRANSVERSE REINFORCING
STEEL.
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T '
=
&Jt FIXa FIXo
0" — —
OH B 8[_0[/ 21/_OII 21I_OII 21/_0[/ 21[_0/' 8/_0[/
Ol - et L -t 8 >t -
J __]m
- go: 10” B ~ 3'-5"MIN. 1"-11"
al=E B ~ | SPLICE C /o' EXP. JT -
S (TYP.) MAT’L. IN RAIL
g = (TYP.)
" V y ; ’/"”\ \ ;
A A /7* - ‘ i — = - i ﬁ — <7/
[ . y - ? ; T ,= ‘4’—1 \___ = — f — ‘;=_.___.__
&S / - & A £ GUTTERLINE £ £ ,/’ L #*5*5526&
5 ' £ # L 12-%5 B12 IN VERTICAL CONCRETE £ £ '
] s r BARRIER RAIL (2 BAR RUN) (TYP.) s r .
LNQ) n‘r n‘r .r 4:;. nl d
y P i J,’ £ £ /
. 3 i & :
o / C 2”@ HOLES FOR 0.6”@ L.R. TRANSVERSE 6-*5 B6 IN BOX BEAM (2 BAR RUN) (2’-2” SPLICE) ’
Z !‘j— POST-TENSIONING STRANDS (TYP.) (SEE BOX BEAM SECTION VIEW FOR LOCATION) (TYP.) .
z 2 4 5 / s ¢ /
Fy
% C<] ‘f.l % s - ;f .,
o 7 ! Ly 4
il £ —_ . — Z —
! % - Fa ™ — I. ) -
s, I g Fi I
5 T £ - , /,f - 120°-00"-00"
gl = ] Py ~/ (TYP.)
Of i F AN
al ™ ' . | g
L g N F 2'-2"X_2'-3/2"VOID s 2 . 8
& p; y\p}%‘ /(TYP.EA.BOX BEAM ONIT) £ g,
Ll » o/ : .
el ]y e e o o oy Wy o ¥ e e e o - - —— — — — — — W o o — —— — i — Tt ot Y g e mm mf i o —— — o — — — — — — — — — W e e o o o — — — — — — — — — — 7 it — s
’ 7 W7 i R,
| N AR SRRy | (S e ___ A ;" e /.
o g 12-*5 B12 IN VERTICAL CONCRETE 7 7 '
N g BARRIER RAIL (2 BAR RUN) (TYP.) F i .
-~ f w
| 7 f~GUTTERLINE ,, N ;. / *5.53 &
Y € - s -
| |
8-%5 S5 @ 6”CTS. (TYP. EA. VERTICAL 8-%5 S5 @ 6”CTS. (TYP. EA. VERTICAL
6" CONCRETE BARRIER RAIL AND ¢ Y4 EXP. JT. | CONCRETE BARRIER RAIL AND 6"
™ EA. EXTERIOR BOX BEAM UNIT) MATL. IN RAIL EA. EXTERIOR BOX BEAM UNIT) 1
8-%5 S6 @ 6”CTS. (TYP. EA. VERTICAL (TYP.) 8-%5 S6 @ 6”CTS. (TYP. EA. VERTICAL
CONCRETE BARRIER RAIL) CONCRETE BARRIER RAIL)
-1l | 1L 120-%5 S5 @ 9“CTS. (TYP. EA. VERTICAL CONCRETE BARRIER RAIL AND EA, EXTERIOR BOX BEAM UNIT) RN R IRk
120-%5 S6 @ 9”CTS. (TYP. EA. VERTICAL CONCRETE BARRIER RAIL)
- 251_OII e 25/_0[[ =|: 251_0/[ e 25[_0/[ .
. 100°-0”BOX BEAM UNIT LENGTH .
) _{ PROJECT NO.__ B-5134
S, 2'-2"X 2'-3/2" 36" ¢ 2" @ HOLES FOR 0.6”@ L.R.
o > VOID (TYP. EA. /o l (TYP.) - S TRANSVERSE POST-TENSIONING STRANDS UNION COUNTY
2'-0 ,O‘} l\(r}’ S’ BOX BEAM UNIT 9/4 7):0 :/ (TYP.)
£ / N ~ ny . |
A (TYP.) , _l -
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( W/ i T (TYP. /‘/3}1‘/ T 6“ CHAMFER
: _——__'i‘_—”__— ______ e B S— — | ——— r:siantndiiuntis BN iieioni . f (TYP.) STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
RALEIGH
2-5'%e” | _|.5-2%" || | 19-11%g" L 19'-11%g" 19°-11%¢” L 19°-11%g" 2'-0"
. 8/-0" B 21'-0" L. 21'-0" B 21'-0" B 21'-0" \\\\\HH““/I/ P
S koo, PLAN OF 100" UNIT
100'-0" : ok Wy = 7 7,
- - S0 e T Z 33'-10"CLEAR ROADWAY
= 039771%\5;5
DIAPHRAGM AND VOID LAYOUT TIees 120°_SKEM
///,,5",‘,5“;%%% REVISIONS SHEET NO.
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GRADE 270 STRANDS BAR TYPES
47 5-%5 Al 4 B 3'-0" R - 3-0” _ 0.6" @ L.R. IEEN o peer
o o B r-o"" AREA (SQ. IN.) 0.217 - g l‘ g
© . 8" . 8 - - - ] ULTIMATE STRENGTH (LBS./STRAND ) 58,600 ’ N
5 APPLIED PRESTRESS (LBS./STRAND ) 43,950 S THIS LEG AT
.. - n 0 ()  TOP OF UNIT
P11y ? plile X! T “5 BG| ° — ~ \
T =T8T ¥ *4 52 SN ‘ . 3" 3 ! ® /=
1 | A o r— ) ] X
ol e / N h‘ 10 ‘ o
| l n —_—] A nn
N KR e B : o :
il I g % x ) ?\ ;"IV - - 3 % m
o !I | i - <! B6 i {“ l' 3"X 37 ° / N \ Ny W S
T Rl s = O = CHAMFER (TYP.) W l S I (gl u
it L = : . 27 CL CHAMFER (TYP.) ™ 0 1= |, |15
ol 1 L 1lle S . — N s " NI e ’ —
:I [ 1 e M o | o 22 N . 70
|1 |1 - - : 3 LA
2/2"CL. | FJ* P4. ™ . - " z 2r-g .
e e ] — —— — | ”w “ M . - - ;
‘1—:——}1 s e Y ] - ] R 5" . ] S I'-2% <6> \
\ Ll LI ] 5 BG g )y 3 || < \
*5 B6 # TYP. T :
7 L SLr ol R Lo =a'd " Be N\ | 7 -\ ' o S ae ape
- > QOF 2|/2”® - > © ‘ \§ 6/ 3 oo o@oeceecs oo * s fo o 2 2
DOWEL HOLES Y v S / ' 0 \ .5/ "z ! P @ I !
Z Y Z e @eo@oeoe@®oe® I — @ s, 1"-0" |
o« oz " ‘ ’ ; T [2SPA @ — Y —/
END ELEVATION Eﬁd 1 I w4 S| . 4 S| EJ LA Y
SHOWING PLACEMENT OF *5 & *4 “A” BARS » y . ® 5
AND LOCATION OF DOWEL HOLES. 2ol | —f 2 2'-5 = of m q
S‘EEﬁ%ﬁogIa%)l‘_A%E‘é';"(céggT%S&%“SN'S&JE?%S& INTERIOR BOX BEAM SECTION EXTERIOR BOX BEAM SECTION 2| |42, 9 SPA.@ 1471 | 2~ | Al 5l | a
STRAND LAYOUT NOT SHOWN.) " (STRAND LAYOUT NOT SHOWN) (STRAND LAYOUT NOT SHOWN) 2" CTS. OCATION @ =l o] = !
: TYPICAL STRAND L NSRS y
: #4 S12 Ny Ty y 9
- 6'-8%a" . éﬂ—i ( 32 STRANDS REQUIRED ) -
B i I ALL BAR DIMENSIONS ARE OUT TO OUT
6+ . _\"1
- RO - [ 30 » " T BILL OF MATERIAL FOR ONE BOX BEAM SECTION
T / \& , - 0.6" LOW RELAXATION EXTERIOR UNIT | INTERIOR UNIT
— I ' 0 I STRAND LAYOUT BAR | NO. | SIZE | TYPE | LENGTH | WEIGHT | LENGTH | WEIGHT
® /’ _T_— ° / : ' e X SQ A ].O #5 1 T -2 75 T -2 75
y 1 : e°° X r_11” 11
S}/ / , , | BRI DEBONDING LEGEND A2 44 %4 2 5'-11] 174 | 5'-11 174
% %4 S11,S12 & ' : (51
#4&513'3527 ot ot ol o -,— fof o / /,/ 9/ S13 (IN PAIRS) : : o |m @ FULLY BONDED STRANDS B6 12 #5 STR 50'-11 637 50'-11 637
< fﬁlgz;/ < : : : ' ®| STRANDS DEBONDED FOR 4'-0“FROM END OF GIRDER 1 TS BT e T =T 77 =
o] o] e A 4 :q ' ) ’_ " ’_ "
! l £° *5 S5 e < | L ercL. N (®) STRANDS DEBONDED FOR 12'-0"FROM END OF GIRDER K2 10 | =*4 | STR | 210 19 | 2-10 19
TYP.) | - |
- #4 S" BARS Pl — ) B ?SQDSSEé%%IEE Eggégu QSOQTEQQESEQS gpoﬁﬁEFOR S 77 "4 3 8'-6" 437 | 8-6" 437
@ S“MIN. CTS. x \\_ ; o k7 BOX BEAM. SEE STANDARD SPECIFICATIONS S2 [ "4 5 5'-8" 291 | 58" 231
) 5-0” . O #4 Sl ARTICLE 1078-7. S3 135 #4 3 4'-10" 436 | 4'-10" 436
136-#5 S5 SEE “PLAN OF 10 < ~ SHEAR KEY DETAIL 54 58 "4 4 5'-10" 226 | 5'-10" 226
- UNIT” FOR SPACING S - END VIEW NOTE: OMIT SHEAR KEY ON OUTSIDE FACE SIL | 32 "4 7 54" 114 | 5-4° 114
(SHOWING #4 “S" BARS IN END OF BEAM) OF EXTERIOR BOX BEAMS, <12 | 32 y 7 311 8a | 311" 34
DETAIL “A” 100/-0" S13 | 32 #4 7 3-6" 75 | 3-6” 75
NOTE: EXTERIOR UNIT SHOWN - INTERIOR = —
UNIT SIMILAR EXCEPT OMIT *#5 S5 BARS - 5-0" _‘75/8_':, 59-%#4 S1 & ®*4 S2 @ 1'-6* CTS. =;(5/8;: 8%, % S5 138 #5 5 6'-2 888
24 V'S’ BARS 9~ 59-#4 S4 @ 1'-6'' CTS. 9" - 14 SPACES ® 6“MAX. CTS. REINFORCING STEEL LBS. 2,640 LBS. 2,640
= ® 3“MIN. CTS. - T T g ) (SEE DETAIL “A'") % EPOXY COATED REINF.STEEL LBS. 888
C 2 @ 7,500 P.S.I. CONCRETE CU. YDS.  19.7 | CU.YDS.  19.6
- -0 - DOWEL HOLES
(-_—#4 Sllg #4 512 & u4 Sl3 l(IN ?AIRS) S].l’ #4 512 & #4 Sl3 (IN PAIRS)_j O.6ll® LIR. STRANDS NO. 32 NOG 32
A ;rn Aa‘_.
Y
y i e “*""“‘““"7#%
Y—
5 B6 !
— ) —
2 t { . ¢sox v PROJECT No.___ B-5134
<|* #5 Al /
. %4 S3 & /
o ¥ o #5 S5 VoI 4 sS4 // - UNION COUNTY
M| oo|a
- \ /\ STATION: _15+09.00 -L-
~ 7—#4 AZ / ’ " .
\ 7 120°-00'-00
> B6 y \ (TYP.)
L B % ! SHEET 3 OF 5 _
Y S P
Y Yy e STATE OF NORTH CAROLINA
Q 2‘/ ”Q L_. #4 Sl. ﬂ4 52 & #4 S3 #4 S]_' #4 52 & #4 S3 .__) B DEPARTMENT OEALE-II-GEANSPORTATION
DOWEL HOLE 14 SPACES @ 6”MAX. CTS. 1 L 117-#4 S3 @ 9"CTS. _ #4 “S" BARS STANDARD
. "/ I (SEE DETAIL “A) @ 3“MIN. CTS. o 307X 3'-3"
2Y/>" @ 5'-0" . CARG,
DOWEL HOLES - \\\Q:\QSS/ 9(/ 2
SN ARRCH A T
1°-11" | 136-*5 S5 IN VERTICAL CONCRETE PARAPET AND EXTERIOR BOX BEAM UNIT ST el L7 PRESTRESSED CONCRETE
- = (SEE “PLAN OF UNIT” FOR DETAILS) 7 039714 of = BOX BEAM UNIT
“HeneCol & o
PLAN OF BOX BEAM NSNS 120° SKEW
/708G 7. O
ASSEMBLED BY H.T. DIEU DATE : 11/7/12 /////'?J\\\\,‘}u/ﬂf REVISIONS SHEET NO.
CHECKED BY : J.D. HAWK DATE : 1/8/13 EXTERIOR UNIT SHOWN, INTERIOR UNIT SIMILAR EXCEPT OMIT *5 S5 BARS. ol Br: PYCTI IV R OATE: S-7
TR PTG FOR LOCATION OF DIAPHRAGMS, SEE PLAN OF UNIT. 3 3 =
DRAWN BY : DGE I/l : FOR REINFORCING STEEL IN DIAPHRAGMS, SEE DIAPHRAGM DETAILS. bl SHEETS
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¢ DIAPHRAGM PLAN
] |
©
N - *4 K1 %4 K1 (CENTER ABOUT *4 A2 2-#4 K2
o | f 2!/>" @ HOLE)
[\ ‘ i \ \ - . . \ '\
y N ASY I S S . ‘ . ‘
1 #4 A2 \ 4““@. 2'/>“ @ HOLE FOR — ‘ \ ‘
: (EACH ! L 0.6"& L.R, TRANSVERSE Y ¥ f--z-g==nj--rf-z----q=-=r 5
= STDE) ! POST-TENSIONING R i il ity e =
. STRAND s \ \
x » | L N N ® ) ]
. < < 25" CL.
: ez,
- y ) j Y B oileliliulls Ruslialogly et el bl -
K » | o . A . A [~ ] Y- -f-=======- ° - }
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+ | - [ J [ J [ J -
Y \ \ \
. 1” CL.
1 | |t
(] | Vi | " (TYP.)
N §/2= =5/2>
~
N - 1 N
SECTION D-D SECTION A-A
VOIDS NOT SHOWN
#4 S BARS NOT SHOWN. #4 “S’” BARS MAY BE SHIFTED SLIGHTLY TO CLEAR 2'/2” & HOLE.
l B
(l:_ 1”6 VOID 6‘” 111@ VOID 6"'
//\%;f*“y DRAIN //d%y“j___@ DRAIN
. . K N i
/ N\ L o|%
. /‘e{— 3
voID ~/ "o
< <SS DRAIN, S vof% DRAIN
(TYP.)/
0OID
T R A
.o
| | V4 9 t
le - | —
| -
10~ | 107 é—@ VOID \—-DIAPHRAGM
=~—  DRAIN B
SECTION B-B PART PLAN
(DIMENSIONS SHOWN ARE TYPICAL FOR EACH VOID)
ASSEMBLED BY : H.T.DIEU DATE : 8/9/12
CHECKED BY : J.D. HAWK DATE : 1/8/13
DRAWN BY . DGE "/“ DESIGN ENGINEER GF RECORD:
CHECKED BY : TMG Ii/il H.T. DIEU DATE : 1273713
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VIEW Y-Y
SHOWING ELEVATION VIEW OF GROUTED RECESS

—2'/>" @ HOLE FOR 0.6" &
POST-TENSIONING
STRAND

. FILL RECESS WITH
' NON-SHRINK
< GROUT (TYP.)

\
i

1
1
1
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| ,'LLSEE DETAIL “C”

\\
‘5'/2”

SECTION AT RECESS

55"

\

0.6 L.R. TRANSVERSE
POST-TENSIONING

STRAND (TYP.)]

[ (TYP.)

57X 5“X 5" Ef

(TYP.)

ok 4
__j——] E‘ A X a
— e _\‘\' N
-=N_] | ©
N Y Y ' ]
%
A
E:l i [3 “D
~ N B
| vy © ©
~1”"MIN. CL.
(TYP.)

DETAIL “C”

¢ 0.6”3 L.R. TRANSVERSE
POST-TENSIONING
STRAND

51/X Sllx 5/ u

STRAND
VISE

)

OUTSIDE FACE OF
EXTERIOR BOX BEAM

SECTION X-X

SHOWING PLAN VIEW OF GROUTED RECESS

GROUTED RECESS DETAIL AT
END OF POST-TENSIONED
STRANDS OF EXTERIOR BOX BEAM

DEAD LOAD DEFLECTION AND CAMBER
3'-0"x_3'-3"
0.6” @ L.R.
STRAND
CAMBER (SLAB ALONE IN PLACE ) 3% A
DEFLECTION DUE TO Yer  y
CONCRETE WEARING SURFACE 16
FINAL CAMBER * Ve” 4

% DOES NOT INCLUDE DEFLECTION DUE
TO RAIL & FUTURE WEARING SURFACE

.
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BOX BEAM UNITS REQUIRED BAR TYPE
NUMBER | LENGTH | TOTAL LENGTH
6//
oy a2 S5 & "5 S6_ 3 EXTERIOR B.B. 2 |100°-0" 200°-0" hl
W rrasll “IELD BEND ;l - INTERIOR B.B. 10 |100°-0“ 1000°-0"
P r———rl-q— \\Bu BARS . i (i:_ BEARING PAD TOTAL 12 - 1200"0” L?l
s : '] [ 3 ® * -b:
.il ~ 9
_y 2 hn - 4]/211
N 4'/2” ™ ~ 73/ "
FIELD_CUT v ] =~ <5
#5 o D ™ ,
_\IAD . g FIELD CUT I #5 56 A | @
k- —" N # 6 -
5 SS ;ﬂ ED 5 S [ ] 0—.—:‘.—: [ ] [ ] [ ] [ ] [ ] x ! K-(E 1I/4I, @ HOLES :
0 Y N - BAR DIMENSIONS ARE OUT TO OUT.
# 1 —
| g e BILL OF MATERIAL FOR
Y i Y ! BEARING PAD VERTICAL CONCRETE BARRIER RAIL
. . - (T%BYF§5) n - TYPE II - BARS PER PAIR OF
. Y v BAR | 100’ EXTERIOR UNITS | SIZE | TYPE | LENGTH | WEIGHT
2 | | % B12 192 *5 | STR | 14'-3~ 2854
™
L_coNsST. JT. * 56 268 "5 I 72" 2003
END VIEW SIDE VIEW FIXED END % EPOXY COATED REINFORCING STEEL LBS. 2.857
( TYPE II - 24 REQ'D ) CLASS AA CONCRETE CU.YDS. 26.8
TOTAL VERTICAL CONCRETE BARRIER RAIL LIN.FT. 200.00
ELASTOMER IN ALL BEARINGS SHALL BE 60 DUROMETER HARDNESS.
)
2"| - 68-%3 R1 @ 6”CTS. BII_L OF MATERIAL FOR
) g CONCRETE WEARING SURFACE
3/5"MIN. @ MID-SPAN 3k SURFACE (SEE NOTES, * Rl 272 *3 STR 25'-1" 2616
#3 R2 (ALONG SHEET 1 OF 5 * R2 396 83 STR 20"-0" 2978
) SKEW) @ 6“CTS.
/ 2” CL. % EPOXY COATED REINFORCING STEEL LBS. 5,594
1"-0" e ‘ CONCRETE WEARING SURFACE SQ. FT. 3,348
11 IOII . 1 f {
> i — 4"HIGH B.B. @ € BRG.
1/ n -
2,, CL, 3|/4u HIGH BaBa @ (E_ BRG. 1/4 HIGH BaBa @ MID SPAN
Ty ¥,"HIGH S.B. @ MID-SPAN 5R R F R
1 ( ) 1 4 _ BEAM OR SLAB BOLSTERS @ 2'-0“CTS. _ CROOVING BRIDGE FLOORS
) | - - APPROACH SLABS SQ.FT. 1,450
— o o 21/ WEARING SURFACE  SOQ.FT. 3,039
s *5 <6 BAR 5 v REINFORCING FOR CONCRETE WEARING SURFACE TOTAL SO.FT. 4.489
- = /— 2" | I ¥k BASED ON PREDICTED FINAL CAMBER AND THEORETICAL GRADE LINE ELEVATIONS
ol < 2]/ ”
Sla r il . = | 222"
L{) wn s 2// <
24 o || - ks SIE SECTION S-S
o |= o Sy 0l Jdl=e5"s5 BAr |2 AT DAM IN OPEN JOINT
: |l@ & 1 "% (THIS IS TO BE USED ONLY 9" ~ 198-#3 R2 (ALONG SKEW) @ 6”CTS. 9"
s : > WHEN SLIP FORM IS USED) - I (2 BAR RUN) (I'-3” SPLICE) 1T
O_\N ;o wn
Jjo . <
NP o € Yo" EXP. JT. MAT'L HELD IN Nl
PLACE WITH GALVANIZED NAILS. _ /s /7 € JOINT @
[} (NOTE: OMIT EXP.JT.MAT'L. I : 4 _/ END BENT 2
WHEN SLIP FORM IS USED) m_ CUTTERLINE ’ B 5134
: > / 2l / PROJECT NO.
| = N ZU
3 5 / o[58 T Va UNION COUNTY
0 (<_[>u_1 T|E 4 > 27 / -
209 Rl / A STATION: 15+09.00 -L-
. Nl | L YTl
g S 4 o 120°-00"-00" SHEET 5 OF 5
R GUTTERLINE (TYP.)
IR a CONST. JT. Y / Y /— ' ) STATE OF NORTH CAROLINA
R ¢ 7 PARTMENT OF TRANSPORTATION
P € JOINT @_S"/ I / DE MEN CALEIGH 10
END BENT 1 N
STANDARD
SECTION THRU RAIL ELEVATION AT EXPANSION JOINTS PLAN VIEW | 3'-0” X -3
\\\HHU///
\essz,,  |[PRESTRESSED CONCRETE
: Sk 52
VERTICAL CONCRETE BARRIER RAIL DETAILS CONCRETE WEARING SURFACE DETAILS g%ggsg%%ﬁ?; BOX BEAM UNIT
By RGNS 120° SKEW
ASSEMBLED BY : H.T.DIEU DATE : 11/7/12 ”//zdéh'e' .T...Q\J\\j e REVISIONS SHEET NO.
CHECKED BY : J.D. HAWK DATE : 1/8/13 . 7NN / NO. BY: DATE: N0 BY: DATE: S-9
DRAWN BY : DGE 1071 DESIGN ENGINEER OF RECORD: ﬂ @ g,_?gé}-s
CHECKED BY : TMG I/l H.T.DIEU  pare . 1273713 ] ] 12 4l 17

_
{%f(éjfﬂ;chrljréiz\zlglons\BSI34-SD-BX_Ol.dgn STD. NO. PCBB8
Su on .




//////

4![

¢ ¢ GUARDRAIL
IO ( ANCHOR ASSEMBLY

— o
4” 4// [—’E
bl Pl o
FOR LOCATION OF GUARDRAIL ANCHOR .
i ASSEMBLY, SEE “PLAN’’ BELOW
g
411
¢ GUARDRAIL— D S
ANCHOR ASSEMBLY —63*— .
N
™
N M | "
67 N A “* ¢ JT. ®
////’ . C GUARDRAIL END BENT |
7 §; /ANCHOR ASSEMBLY
N v o
€ 1Y” @ HOLES (TYPJ-—J/// ‘{i/ X
0 \
g: ¢+ ¢
S FINISH GRADE —
™ Y

/4" HOLD-DOWN P — |

PLAN

C %B"@ X 1’-2"BOLT
WITH ROUND
WASHERS (TYP.)

”

3'/>

-

3%6 "

C GUARDRAIL
ANCHOR
ASSEMBLY

o 3]
oot

13
><3 AG

3]/2 ”

'/4” HOLD-DOWN B

1-11"

—1'/4” @ HOLE
(TYP.)

NN

SECTION E-E

GUARDRAIL ANCHOR ASSEMBLY DETAILS

ASSEMBLED BY :

-

‘THE ENGINEER.)

ELEVATION
o 4[/
¢ JT. @ A
END BENT R € GUARDRAIL
= g ANCHOR ASSEMBLY
I\,
I\I
1’ IO”

/ 4 7”

- 4II

€ GUARDRAIL
ANCHOR ASSEMBLY

PLAN

LOCATION OF
ANCHORS FOR GUARDRAIL

END BENT 1 SHOWN, END BENT 2 SIMILAR

H.T. DIEU DATE : 8/9/12
CHECKED BY : J.D. HAWK DATE : 12/4/12
RA Y AA  5/1 REV. 107171 MAA/GM
BHE(??EDB BY MGM 55/|8 REV. 127571 MAA/GM
i REV. 6713 MAA/GM i} .

STANDARD
o\, | GUARDRAIL ANCHORAGE
S$¢9%%%  |FOR VERTICAL CONCRETE
SN BARRIER RATL
éﬁ%W@SS
/m?a?\v}&/ REVISIONS SHEET NO.
No|  BY: DATE:  |No) BY: DATE: S-10
1 3 JNeets
- ]2 |4} |17

21-NOV-2013 15:27
R:\Structures\Plans\B5134_.SD_GR_0l.dgn
Isutton

NOTES

THE GUARDRAIL ANCHOR ASSEMBLY SHALL CONSIST OF A !/4" HOLD DOWN PLATE AND
T - %" @ BOLTS WITH NUTS AND WASHERS.

THE HOLD-DOWN PLATE SHALL CONFORM TO AASHTO M270 GRADE 36. AFTER
FABRICATION, THE HOLD-DOWN PLATE SHALL BE HOT-DIP GALVANIZED IN ACCORDANCE
WITH AASHTO Mill.

BOLTS SHALL CONFORM TO THE REQUIREMENTS OF ASTM A307 AND NUTS SHALL
CONFORM TO THE REQUIREMENTS OF AASHTO M291. BOLTS, NUTS AND WASHERS SHALL
BE GALVANIZED. (AT THE CONTRACTOR’S OPTION, STAINLESS STEEL BOLTS, NUTS

AND WASHERS MAY BE USED AS AN ALTERNATE FOR THE %’ @ GALVANIZED BOLTS,
NUTS AND WASHERS. THEY SHALL CONFORM TO OR EXCEED THE MECHANICAL
REQUIREMENTS OF ASTM A307. THE USE OF THIS ALTERNATE SHALL BE APPROVED BY

THE GUARDRAIL ANCHOR ASSEMBLY IS REQUIRED AT ALL POINTS WHERE APPROACH
GUARDRAIL IS TO BE ATTACHED TO THE END OF BARRIER RAIL.FOR POINTS OF
ATTACHMENT, SEE SKETCH.

AFTER INSTALLATION, THE EXPOSED THREAD OF THE BOLT SHALL BE BURRED WITH A
SHARP POINTED TOOL.

THE COST OF THE GUARDRAIL ANCHOR ASSEMBLY SHALL BE INCLUDED IN THE UNIT
CONTRACT PRICE BID FOR VERTICAL CONCRETE BARRIER RAIL.

THE VERTICAL REINFORCING BARS MAY BE SHIFTED SLIGHTLY IN THE VERTICAL
CONCRETE BARRIER RAIL TO CLEAR ASSEMBLY BOLTS.

THE 1 '/4”" @ HOLES SHALL BE FORMED OR DRILLED WITH A CORE BIT. IMPACT TOOLS

WILL NOT BE PERMITTED. ANY CONCRETE DAMAGED BY THIS WORK SHALL BE REPAIRED
TO THE SATISFACTION OF THE ENGINEER.

¢ JT. @ ¢ JT. @
END BENT 1-77/ END BENT 2_—77/

* *

* *

/ /

SKETCH SHOWING
POINTS OF ATTACHMENT

3 DENOTES GUARDRAIL ANCHOR ASSEMBLY

PROJECT NO. B-5134
UNION COUNTY
STATION:_15+039.00 -L-

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION

RALEIGH

STD. NO. GRA3




S 50000 AU _— O U — m
48/-7" STIRRUPS IN CAP MAY BE SHIFTED AS
- - NECESSARY TO CLEAR DOWELS.
. — R THE CONCRETE IN THE SHADED AREA OF THE
- 260 e 22’ T -l -1/ - WING SHALL BE POURED AFTER THE VERTICAL
CONCRETE BARRIER RAIL IS CAST IF SLIP
61_93/// FORMING IS USED.
- 8 -
] | FOR PILE SPLICE DETAILS, SEE SHEET 4 OF 4.
FOR WING DETAILS, SEE SHEET 3 OF 4.
. A INSTALL THE 4 DIA.DRAIN PIPE THROUGH
1'-4%e", 2-1%7 % N 1-8/ b RETAIL THE WING WALL AS REQUIRED FOR REINFORCED
x (TYP.) (TYP.) BRIDGE APPROACH FILLS, SEE THE ROADWAY
. |u PLANS. REINFORCING STEEL IN THE WING
N 120°-00'-00" WALL MAY BE SHIFTED AS NECESSARY TO
Dk B \(- _ CLEAR THE DRAIN PIPE.
(] 1 e’ i 1
o] ca — N N RS B S i
? ? T~ - —to — - do} -}o— - ,L"i'd'j:}“ ° ——o——--o——-——-—'&i'—'——o———————l—\\-—o———o— 'F'&-—————-—o—\—o-\-——-——-o—r—'-d’:—-‘— oo ———o—/\--—o‘k‘-{-'-:—-—-o——-o—-———o-
Ny { F—- — ] ‘ \ . AR BTy = T
A 7~ \
— XA v | \ N
SE S
- g Al N 2 el I S
E Q¥ NHn ol T|Z W.P. #1 FILL FACE
. o|0E X =I5 11/, EXP. JT.
>~ rle'a —|e o MAT L. (TYP.)— .
Pl e - 2
~: % 11—8‘%6” - -t 31—5%6” ' 3’_5%6” - l:?
X (TYP.) LEVEL LEVEL M
7 20"‘53/8” e 201_53/8,1
Y \
PLAN !
WORKLINE —S |
5" 41-#4 V2 @ 1'-0”CTS. (EA. FACE) _
) 41-#4 Ul @ 1'-0"CTS.
EL. 497.78
TOP (EJFEWING A ﬁ
(LEVEL) ~ EL. 497.64
TOP OF WING
#4 Kl (TYP-) /_—'EL-: 496’10 - 11_#4 U2 @ ].I-B”CTSe - ELa 495.96 (LEVEL)
I : EL. 496.38 24 K2 (EA. FACE) \ ;
: /' [ (2 BAR RUN) :
: (2’-5” MIN. SPLICE) :
BAFZ:OURA #2 . : ST ' R , — , +—— CONST. JT.
K : - .
GPeER et N N eI T
OF WINGS EL. 49.3,55 (12 REQ'D) ) -+ EL. 493.37
Y :. ____________ I Y R R P :
( / _ / - N 4 .
o ; / £ / . / YV
camroner | —I 4 1 7 7 \ 7 : L3
PART OF WINGS Eii £22) G) Tk g / ' L T / Y ¥ s A i == =13 ' T S ) / e +|=
1 ' 1 1 ' i i [l Il 3 M I <
& CONCRETE — TR Bin ui i 7 ﬂﬂﬂ_ﬁ / : _‘._[ / ]:::'I,: ~
cotars | |CEEREN JRIS S12, 7 S 1 I E 1 S Bpim o ‘, PROJECT NO.__ B=5134
T 1 4-%4 537 Z L 4-34 B4 J_ L 4-4 B2 Z N\
\ (TYP. EA. PILE) %4 B2 (EA. FACE) N (OVER PILES) L4~ | La-vs B Ly EL. 489.37 UNION COUNTY
1 (2 BAR RUN) @ ) BOTTOM OF CAP
9" \ (2*-5"MIN. SPLICE) (27-5"MIN. SPLICE) . RICH BEAM BOLSTER. & WING (LEVEL) STATION;_15+09.00 -L-
2o e | 2-0"MIN. A @ 5-0"CTS.
#4 S & ®4 S2 (TP EMBEDMENT 9 | |..10-*4 Sl & ®*4 S2 | | 9" SHEET 1 OF 4
(TYP. EA. END) ——S (TYP.) o (TYP.) @ 8“CTS. (TYP.)
10/2  — (TYP. EA. BAY) STATE OF NORTH CAROLINA
) - 1 S 1. 7 1 [ oy 1. - 1. g : DEPARTMENT OF TRANSPORTATIO
C HP 14 X 73 STEEL ?RACE PILES - -
€ HP 14 X 73 STEEL PILES -t ~ - - . \\\\/\\Q\\.\.gx.;{gf”// SUBSTRUCTURE
® @ ©, @ ® ® @ S
S o %7 2 END BENT 1
ELEVATION | 1
///z?AI;I.é 1. 9\?\\\
C OLLARS STEE FOPRI SEESCTNIOOTN sAbAvGNSEIEngEEr\TJ 2N8F54f-: ATION VIEWS FOR CLARIT i e b
CONCRETE COLLARS FOR L PIL H L LEV LARITY. _
DRAWN BY H.T. DIEU DATE : 8/13/13 “CORR PROTECTION FOR STEEL PILES DETAIL", SHEET 4 OF 4 b B ST e L alls > 1l
CHECKED BY : J.D. HAWK DATE : 9/25/13 SEE 7O OSIQN OTECTION FOR STEEL -  SHEET 4 OF 4. 9 3 SHEETS
DESIGN ENGINEER OF RECORD: __ H.T.DIEU _ pate : 12/3/13 _ _ 2] 4 |17

22-JAN-2014 14:26
R:\Structures\Plans\B5134_SD.E*_.0l.dgn
Isutton



N

A
STIRRUPS IN CAP MAY BE SHIFTED AS
N NECESSARY TO CLEAR DOWELS.
y
THE CONCRETE IN THE SHADED AREA OF THE
-L- WING SHALL BE POURED AFTER THE VERTICAL
CONCRETE BARRIER RAIL IS CAST IF SLIP
\\ FORMING IS USED.
20'-534" 20°-534" ,
N /s e /5 - FOR PILE SPLICE DETAILS, SEE SHEET 4 OF 4.
s :": 5% | 5% -8 53 FOR WING DETAILS, SEE SHEET 3 OF 4.
T LEVEL LEVEL (TYP.) RS INSTALL THE 4 DIA. DRAIN PIPE THROUGH
" o 120°-00"-00" @ | < THE WING WALL AS REQUIRED FOR REINFORCED
~|ssv olw - K BRIDGE APPROACH FILLS, SEE THE ROADWAY
N =S . = PLANS. REINFORCING STEEL IN THE WING
S(EE LlE TIZ W.P. #2 FILL FACE e WALL MAY BE SHIFTED AS NECESSARY TO
=03 J =2 _\ R CLEAR THE DRAIN PIPE.
a (C ! m n é
A ) A 4O
_, | \ \ X o v
g - - T i i X ! \ - 3§ T ! i
o o—-—o—-}—-o————:—;i;_;'o— Yle - . ° - —J- ——0—————-0—\-?——-—————9_1 —o——-—o—-\-o——— | —teo - ot -fo— - — o] _Q_==—_"-—— - 1o - - -__i__ +C'>
L& —— 1T \ - L
! ! o
o ojud
|
I%;EXP. JT. NP
‘L ATYP.)—
-8/ | 4% 2-1%7|  |1-4Y%e” 5
SEE DETAIL “A” (TYP.) (TYP.)
(SHEET 4 OF 4)
. 61_9%0 _
- 717" e 221" 1 2670 -
B 48°-77 .
L — WORKLINE
. 41-#4 V2 @ 1'-0”CTS. (EA. FACE) 5
41-#4 Ul @ 1'-0"CTS. j
EL. 498.51 EL. 498.37
TOP OF WING A TOP OF WING
(LEVEL) - (LEVEL)
\ Q%
EL. 496.83 A_. 11-#4 Uz @ 1"-6"CTS. . EL. 496.69 — "*I"‘ #4 K1 (TYP.)
A . . #4 K2 (EA.FACE) EL 497.11
: : (2 BAR RUN) - 431
: CONST. JT. : (2'-5“MIN. SPLICE) :
POUR #2 : (TYP.) —— - —~ :
BACKWALL & (— : : - \ - Do :
OF WINGS : i - - - A5 -0"CTS. 1 -
: EL. 434.25 7 \. /] S\ /_ (12 REQ'D) P EL. 494.07
Y : : i — L v . |
| . ' 4 N ) X N 1 I y A . ! 4 :
: & \\ ' ‘ T — T | 1 ' o T |
SR LT 5 : Y X S — e i
. LO - : : / Q - 1 — — .
PART OF WINGS : ; e "\ T =Ty M = =1, LN s SN S = LN | =5 S T SR
& CONCRETE : /'”.]"“"E I\ E___ ! E_:E \ f——E:TT \ | ; :E LN L i AR /E% - B-5134
COLLARS | : Hl o g \X S A \_X S \_l | N ‘#:—‘-.rz’\\ L /iy I PROJECT NO.
4-%4 B2 4-%4 B4 4-%4 S3 4
] 4-#9 Bl -1 (OVER PILES %4 B2 (EA FAcE)l -,L (TYP. EA. PILE) EL. 490.07 UNION COUNTY
( UN) .
" " (2 BAR RUN) BOTTOM OF CAP
_3"HIGH BEAM BOLSTER__ (2'-5“MIN. SPLICE) (2'-5“MIN. SPLICE) & WING (LEVEL) STATION: 15+09.00 -L-
@ 5-0"CTS. A 20 MIN. | —] |3 .
o~ | |_10-*asis *as2 | |_ 9 EMBEDMENT (TP SHEET 2 OF 4
. EA. ] (TYP. EA. END) STATE OF NORTH CAROLINA
] e | . | 61 1L pen 1. e 1. pen _ DEPARTMENT OF TRANSPORTATION
¢ HP 14 X 73 STEEL BRACE PILES - -
C HP 14 X 73 STEEL PILES —= - - - - |
i, SUBSTRUCTURE
]' ﬂi‘\\‘@\.-gﬁﬁ (/////
St END BENT 2
S®w geAL % =
ELEVATION iz Do §
LIS
CONCRETE COLLARS FOR STEEL PILES NOT SHOWN IN PLAN AND ELi Ay REVISIONS SHEET NO.
ETE COLL L PIL H LAN LEVATION VIEWS FOR CLARITY. Do)y , : , , _
g:EAg?E[?YB; HJTES DHIAE#K gﬁi : %‘12‘%1735 SEE “CORROSION PROTECTION FOR STEEL PILES DETAIL", SHEET 4 OF 4. N.;]) s = % ~ = TSOTL?
: sls : LI/ 19 ' Al SHEETS
DESIGN ENGINEER OF RECORD: H.T. DIEU DATE : 12/3/13 _g |4 17

22-JAN-2014 14:25
R:\Structures\Plans\B5134_SD_E*_0l.dgn

isutton

NOTES




1Y/ EXP. JT.
MAT’L

_ ]
(& & )
E\nl ~ %6 Hl— I [
- A . A - . i ‘ | R
N I = -
. I = - < %
R— ! ' :) L o #4 Vl
6’[ o “6 HZ © /_
§\l E\' h i‘ c/n
5/ / L r 3
0/74 o 0,945/9 Q a
Wé‘@ 4"%@ __10-#4 V1 @ 1'-0”CTS. (EA. FACE) | |_3” 37 | |, 12-#4 V1 @ 1"-0"CTS. (EA. FACE) | 8" I | |
- - e , ) < FILL
L 2-3Wer | 11°-3" _ . 13'-0" . 2-3Ve L | ,S'FACE
. 13'-6'V/i" _ . 15'-3'V/6" _ gl | |
- g h m A R ERE LN
o IAN!

PLAN OF WING (Wi

- Xﬁ

PLAN OF

WING (W2

-

17_#5 AR 17

\—CONST. JT.

7 SPA. @ 6”CTS.

22-JAN-2014 14:25
R:\Structures\Plans\B5134_SD_E*_0l.dgn
Isutton

#4 V1 BARS (EA. FACE) | L3 - #4 V1 BARS (EA. FACE) _ | |
(SPACED AS SHOWN ABOVE) - B (SPACED AS SHOWN ABOVE)
Y \
TOP OF WING
"4 K1 (EA. FACE)—\ TOFiLgf/EVC’)Ich 9 ml / (LEVEL) /—**4 K1 (EA. FACE) 3% HIGH B,B,__S—
[ \ : — § | T “ ] —t / -
\ o : ™y SECTION X-X
\ . ° ° N
\ ] : v A ; / 4
: (& () o~
(a\l ' zo zo ; #
o : @ @ : o
S : < 4 : 2
. o ~l~
' wn — wi un '
. ® O < 3 ©
. =< Lo :
. . Ll
CONST. JT. - b= CONST. JT. :
| } ] t ¢ =|2 \-
: e | I N & W :
» A e} - '
" -3 0 K] 1
: | #I -4 :
: Al = S g ]
' — - . —
¥ 5 o s 3 PROJECT NO. B-5134
S E C Ci ' o
3 ; ’ : 3 UNION COUNTY
4 4 STATION:_ 15+09.00 -| -
y SHEET 3 OF 4
1 /\;' \ \ ‘/\’ A I I ‘/\‘ . STATE OF NORTH CAROLINA
| \ DEPARTMENT OF TRANSPORTATION
BOTTOM OF WING X{—l __ 3"HIGH B.B. _ _ 3"HIGH B.B. __ X{-—' BOTTOM OF WING e
(LEVEL) @ 5-0“CTS. @ 5'-0“CTS. (LEVEL) SUBSTRUCTURE
END BENT
ELEVATION OF WING (W2 SeVessize
CLEVATION OF W.NG (W] ~— WING DETAILS
= 0 : =
o ¥ BET
WING DETAILS Dol
///,,'}%?if;\})ﬁ/,c{ REVISIONS SHESET13N0.
. H.T. DIEU . 8/13/13 NO.|  BY: DATE: NO| BY: DATE: -
gﬁé&:‘eg st' : J.D. HAWK Silé : 9/25/13 Al 3 SHEETS
DESIGN ENGINEER OF RECORD: H.T. DTEU DATE : 1_2__/_Z>L1___§_ i _ 2 4 17




6" ( MIN.) PIPE
FOR DRAINAGE

e 0 0 S -

MINIMUM OF 3- ONE CUBIC
FOOT BAGS OF ®#78M STONE.
BAGS SHALL BE OF POROUS
FABRIC, SECURELY TIED.

6” ( MIN.) PIPE

FOR DRAINAGE

TOE OF SLOPE

7S T 2N

GRADE_TO DRAIN GRADE 1o prapy
TOE OF SLOPE

BAGGED STONE AND PIPE SHALL BE PLACED IMMEDIATELY AFTER COMPLETION
OF END BENT EXCAVATION. PIPE MAY BE EITHER CONCRETE, CORRUGATED
STEEL, CORRUGATED ALUMINUM ALLOY, OR CORRUGATED PLASTIC. PERFORATED
PIPE WILL NOT BE ALLOWED.

BAGGED STONE SHALL REMAIN IN PLACE UNTIL THE ENGINEER DIRECTS THAT
IT BE REMOVED. THE CONTRACTOR SHALL REMOVE AND DISPOSE OF SILT
ACCUMULATIONS AT BAGGED STONE WHEN SO DIRECTED BY THE ENGINEER.
BAGS SHALL BE REMOVED AND REPLACED WHENEVER THE ENGINEER DETER-
MINES THAT THEY HAVE DETERIORATED AND LOST THEIR EFFECTIVENESS.

NO SEPARATE PAYMENT WILL BE MADE FOR THIS WORK AND THE ENTIRE
COST OF THIS WORK SHALL BE INCLUDED IN THE UNIT CONTRACT PRICE
BID FOR THE SEVERAL PAY ITEMS.

TEMPORARY DRAINAGE AT END BENT

€ BEARING

¢ BOX BEAM
A 29"

A\ll_4l/2” e 11_4|/2" N

#8 D1 DOWELS
TO PROJECT
\\ 1'-3" ABOVE CAP
(TYP.)

1'-10Y/%"

2/_9IIX 9IIX lll ’

| ELASTOMERIC BRG.
PAD (TYPE II)(TYP.

L-07/g | -0%1g” \

2-13%8" FILL FACE

-

DETAIL A"

(END BENT 1 SHOWN, END BENT 2 SIMILAR BY ROTATION)

L d

A
PILE VERTICAL

A

¢/ BACK _GOUGE
I\ \DETAIL A
50

A

POSITION OF PILE DURING WELDING.

PILE SPLICE DETAILS

- OII TO |/8/l
d

'

Ou TO l/Bu

DETATIL A

r

60°

>
o~ <:BACK GOUGE
/// DETAIL B

<

X

A
PILE HORIZONTAL

OR VERTICAL

S

<;—1(:’;£T:1;>

0
_7
\ /

60°10°

N/
Y
0 TO VS'H‘

DETAIL B

Oll TO ]/811

T N\—

I
| |

”+-~

~

¥ 4 —-i‘-—-"“"‘"
¢ PILES ;SX \ — -

CONCRETE COLLARS ‘“~...-

11_611

11_611

CONCRETE

COLLAR

7] i

\~ FILL FACE

2'-2" @ CONCRETE COLLAR

(TYP. EACH PILE)

PLAN

CORROSION PROTECTION FOR STEEL PILES DETAIL

C HP 14 X 73
STEEL PILE

\—BOTTOM

_~§;_".

21_2"

ELEVATION

(END BENT 1 SHOWN, END BENT 2 SIMILAR BY ROTATION)

DRAWN BY : H.T. DIEU DATE : 8/13/13
CHECKED BY : J.D. HAWK DATE : 9/25/13
DESIGN ENGINEER OF RECORD: H.T. DIEU DATE : 12/3/13

22-JAN-2014 14:25
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OF CAP

"BAR TYPES

BILL OF MATERIAL

)

« C O
e
5II

®

L 101_5”

T
b

[/211 21_8//

Yo"

T

_rﬁ

HK. (

2'-0" 0

) HK.

|

1’-3"" LAP

ALL BAR DIMENSIONS ARE OUT TO OUT.

5" FOR ONE END BENT
I BAR | NO. [ SIZE |TYPE| LENGTH | WEIGHT
) (::) Bl 8 #9 1 50'-6" 1374
b, B2 | 28 | #4 | STR| 25-4” 474
B3 | 12 | *4 |STR| 2'-8” 21
B 13'-1 H1 B4 | 4 =4 | STR| 15-9” 42
12'-8" H2
DI | 24 | #8 [STR| 2'-3" 144
2 I o
~ X H1 17 | #5 2 13°-11" 247
>
| B H2 | 17 [ =5 2 13'-6" 239
NN W3 | 34 | %5 | 3 | 11-3" 399
X KI | 12 | #4 |STR| 3-3" 26
" (::) K2 [ 12 | #4 [STR| 25'-4" 203
M
St | 62 | *4 4 10’-8" 442
Y S2 | 62| *4 | 5 3'-5" 142
21_8// 53 28 #4 6 7""7” 142
8" Ul ut | 41 ] #4 7 3'-8" 100
- u2 | 11 | ®4 7 5’-8" 42
2-8" | U2
vi | 65 | #4 |STR]| 7-11" 344
. v2 | 82 | ®4 |STR| 6'-3” 342
1@
REINFORCING STEEL
(FOR ONE END BENT) LBS. 4,723

POUR #1 CAP, LONER PART OF
WINGS & COLLARS C.Y. 26.3
POUR *2 BACKWALL & UPPER
PART OF WINGS C.Y. 8.6
TOTAL CLASS A CONCRETE  C.Y. 34.9
END BENT 1
PILE EXCAVATION
IN SOIL LIN. FT. 25
PILE EXCAVATION
NOT IN SOIL LIN. FT. 35
"4 Ke HP 14 X 73 STEEL PILES
(EA.
EA.FACE) — D1 DOWEL NO. = 7 LIN.FT. 85
? END BENT 2
i . PILE EXCAVATION
5 \ IN SOIL LIN. FT. 51
— v PILE EXCAVATION
gl NOT IN SOIL LIN.FT. 35
4-*9 B4 4 Ul } HP 14 X 73 STEEL PILES
4-%9 Bl NO.= 7 LIN. FT. 105
“4 B2 4-%4 B2 @ 4'/,"CTS.
(EA. FACE) FILL FACE— OVER PILES
A
\ g Z
\ *4 B3 — & ®4 S3 o
. [ N '
\ 5/ | |1 B-5134
\ N, d 2 / R PROJECT NO.
\ L s | ™M
#4 Sl \\ ” i ? R
e ) UNION COUNTY
2-*9 Bl \ = : +
) — 3 - o - -
) Y | Y Y ¥ ESTUA1-I()hL 155 ()Ea ()() l_
ZI,CLI (TYP.) " 2—#9 Bl SHEET 4 OF 4

€ HP 14 X 73

STEEL PILE

31_0”

<l

-

SECTION A-A

3”HIGH B.B.

€ HP 14 X 73
STEEL BRACE PILE

(CONCRETE COLLAR NOT SHOWN FOR CLARITY.

SEE “CORROSION PROTECTION FOR STEEL PILES DETAIL.™

CLASS A CONCRETE BREAKDOWN

(FOR ONE END BENT)

STATE OF NORTH CAROLINA

RALEIGH

SUBSTRUCTURE

DEPARTMENT OF TRANSPORTATION

N O
S @
END BENT 1 & 2
S g weih N DETAILS
Ty S
77 70ANG T XN
gt 2% REVISIONS SHEET NO.
NO.|  BY: DATE: No, BY: DATE: S-14
B 3 P




’ "
- 17'-0"%

“4

3'_9”i

CLASS II
RIP RAP
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W.P. *1
STA. 14+57.70 -L-
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W.P. #2
STA. 15+60.30 -L-
|
-J// ESTIMATED QUANTITIES
7'-3"1 P RAp 2/-3"1 BRIDGE @ , RIP RAP GEOTEXTILE
~ _ RIP RAP C |
- - - STA. 15+09.00 -L- CLASS II FOR DRAINAGE
(2-0" THICK)
TONS SQ. YDS.
END BENT 1 240 265
END BENT 2 420 465
END BENT 1 END BENT 2
SHOULDER i
L EL. 490.3 (END BENT 1) L
X ! : FLOOD PLAIN EL. 490.8 (END BENT 2) L SLOPE 2:1
?l | | “BENCH o
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NOTES BILL OF MATERIAL
3 END BENT 1 JT. @ APPROACH SLAB SHALL NOT BE CONSTRUCTED PRIOR TO
© : L / s BAR | NO. | SIZE [TYPE] LENGTH | WEIGHT
oy c - A END BENT 2 N4 vl COMPLETION OF THE BRIDGE DECK. o TR S o H
I : I Y on: ' Y 777/ 1 FOR REINFORCED BRIDGE APPROACH FILL INCLUDING GEOTEXTILE, A2 | 52 | #4 | STR| 21'-0” 729
1 ol 1777 IMPERMEABLE GEOMEMBRANE, 4”@ DRAINAGE PIPE, *78M STONE,
S “q A AND SELECT MATERIAL, SEE ROADWAY PLANS. 550 T <R 5 >
*4 Al (BOTTOM OF, ihAB’ . e A2 AREA BETWEEN THE WINGWALL AND APPROACH SLAB SHALL BE B2 | 70 | *6 | STR| 24'-1" 2585
(TOP_OF SLABY (2 BAR RU \S BOTTON OF SLAB) GRADED TO DRAIN THE WATER AWAY FROM THE FILL FACE OF
E > DAR RN THE BRIDGE AND SHALL BE PAVED. SEE ROADWAY PLANS. TR ORCING STEEL S 3314
D THE JOINT SHALL BE SAWED PRIOR TO THE CASTING OF THE % EPOXY COATED
. . 25°-0" R ) y 25'-0" VERTICAL CONCRETE BARRIER RAIL. REINFORCING STEEL  LBS. 2,429
= B - B g/ _ _
© @ //// 24-%4 Al @ 1'-0”CTS. ,//24-‘*4 Al @ 1’-0”"CTS. o a<3 WITH FOAM JOINT SEAL CLASS AA CONCRETE C.Y. 38.2
R L B HLLL L }‘/ng o—och0. 2 B AN 5@ FOR FOAM JOINT SEALS, SEE SPECIAL PROVISIONS. APPROACH SLAB AT EB 2
3 ;  24-*4 A2 @ 1’-0”CTS. - 0" CTS.
= Py (BOTTOM OF SLAB, 2 BAR RUN) (BOTTOM OF SLAB, 2 BAR RUN) %5%5 THE NOMINAL UNCOMPRESSED SEAL WIDTH OF THE FOAM JOINT BAR | NO. | SIZE |TYPE| LENGTH | WEIGHT
= = S|s=  BEGIN APP. SLAB T WP % oA e = SEAL SHALL BE 2Y>" *¥Al | 50 | #4 [STR| 21-2~ 707
a S — P. : P. ( LAB) S|2 A2 | 52 | *4 | STR| 21-0” 729
2 § §E STA.14+33.85 -L STA 14+57.70 L \\ STA 1546030 L= 2 BAR RUN) | FOR ELASTOMERIC CONCRETE, SEE SPECIAL PROVISIONS.
el § oal® g LS %Bl | 70 | *5 |STR]| 23-1" 1722
S| dl T 5|v 4/ / - <12 B2 | 70 | *6 | STR| 24 -1 2585
ol 4 (@]
e |© *4 A2 ¢ =
S o|© (BOTTOM OF SLAB) / : 120°-00"-00" END APP.SLAB = g REINFORCING STEEL LBS. 3,314
| = _le (2 BAR RUN) (TYP.) STA. 15+84.15 -L- @ % EPOXY COATED
7l 2o 2 0| REINFORCING STEEL _ LBS. 2,429
0 1
i — <—§-—” O|Lo
| o% 675 ﬂJ 9" ~ CLASS AA CONCRETE C.Y. 38.2
TOF { 3
iO "
- FILL FACE @ ~— %4 Al
END BENT 1 : FILL FACE ® (TOP_OF SLAB)
: END BENT 2 2 BAR RUN SPLICE LENGTHS
BAR | EPOXY
SIZE | COATED |UNCOATED
|->N ,"/ #4 2:_0// 1/_9//
I Y \ y -7 :{/// 777/ Y :}:5 2/__611 21_211
[
g ;_ L}N 5 #6 31_1011 21_7//
/
Q
o PLAN @ END BENT 1 PLAN @ END BENT 2
DIMENSIONS SHOWN ARE TYPICAL FOR BOTH APPROACH SLABS
_ T SAWED OPENING FOR
T SEA
5!/, CONTINUOUS HIGH CHAIR UPPER ( C.H.C.U.) L JOINT= JOINT SEAL
@ 3'-0”CTS. ACROSS SLAB SEE JOINT SEAL DETAILS
wq wp ON “BRIDGE APPROACH
#4 VA" K w5 vg BARS SLAB DETAILS”SHEET.
6" BARS s BARS *6 "B’ | CONCRETE
| N [__BARS RIS WEARING
g , . SURFACE
S el J T o P
N C'\j \\\ ’// :q- [
z 1| et S SN 3T  — %o g i
Y N\ ] Y T /\ I 7 I = - -
< - ; / \ |
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(ROADWAY PAY ITEM, SEE NOTES) STATION 15+09 OO _L_
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h 'l SHEET 1 OF 2
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2]/4”

~— (L JT. @ END BENT

5|/211~ l

“(TYP.)

~_//\)

1/2” FORMED OPENING _

SECTION C-C

FOAM JOINT SEAL

(PRE-SAWED ELASTOMERIC
CONCRETE DIMENSIONS)

ELASTOMERIC CONCRETE
END CONCRETE ¥
BENT (CU. FT.)
] 12.7
2 12.7
TOTAL 25.4

% BASED ON THE MINIMUM BLOCKOUT SHOWN.

ASSEMBLED BY : H.T.DIEU DATE : 11/07/12
CHECKED BY :  J.D. HAWK DATE : 1/08/13
R . F REV. 10/1/1 MAA/GM
CRECKED B « ARB 11788 |V 12 NAA/GY
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CONCRETE

\\\\\\‘\\: i/% 77— WEARING

SURFACE

—— TOP OF BOX BEAM UNIT

BLOCKOUT FOR
ELASTOMERIC
CONCRETE

WA
a \\\ ///1‘/2”FORMED OPENING

Q

SAWED OPENING (DECK)

//
Qéﬁ%“ggﬁ? AN /4@§b ¢
/}/ \‘ .
........... X | \
/h / |

/// MLELASTOMERIC CONCRETE
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A

PLAN

SAWED OPENING FOR

2 ”

FOAM JOINT SEAL

BEVEL AS SHOWN FROM X

)

GUTTER TO GUTTER '\\\

A

/.

ELASTOMERIC
CONCRETE
(TYP.)

1/, FORMED 0

I

CONCRETE
: o WEARING

PENING _

I —

SECTION C-C

FOAM JOINT SEAL
(FIXED )

~—¢ JT. @ END BENT

SURFACE

TOP OF BOX
BEAM UNIT

CLASS “B”STONE

FOR EROSION CONTROL

TEMP. SLOPE DRAIN

2'-0"MIN.

/

e ——
2'-0"
“MIN.
2'-6"MIN

o
P
-

, SC—‘
EARTH DITCH BLOCK T
AP@RRQCH //' ',
L
7 s
RE%
3 . y R QYSP Su‘-J
NER 2 re
N7 FLOW LINE
_BN 77777) EROSION RESISTANT MATERIAL
END OF APPROACH SLAB 1’-6"MIN.

NOTE: IMMEDIATELY AFTER THE CONSTRUCTION OF THE APPROACH SLAB,
THE CONTRACTOR SHALL PROVIDE TEMPORARY BERM AND SLOPE
DRAIN. CONTRACTOR SHALL GRADE TO PIPE INLET
AND PROVIDE EROSION RESISTANT MATERIAL AS SHOWN. THE
EROSION RESISTANT MATERIAL SHALL BE EITHER 1) ASPHALT
PLANT MIX, TYPE | OR TYPE 2, MIN. 2”DEPTH, 2) EROSION CONTROL
MAT, OR 3) CONCRETE, AS DIRECTED BY THE ENGINEER.
THE SLOPE DRAIN SHALL CONSIST OF A NON-PERFORATED
TEMPORARY DRAINAGE PIPE, 12 INCHES IN DIAMETER.

VIEW

TEMPORARY BERM AND SLOPE DRAIN DETAILS

41_0// ;

ELBOW

ELBOW

TOE OF FILL—"

CLASS “B”STONE
FOR EROSION CONTROL

SECTION R-R

12" MINIMUM

€  3“EROSION RESISTANT
MATERTAL OVER PIPE

TEMPORARY SLOPE DRAIN

EARTH DITCH BLOCK

4'-0" MIN.

<

g

fo.

FILL SLOPE

SECTION S-S

PLAN
OPENING TO BE
FORMED IN THIS
AREA TO MATCH
SAWED OPENING
1] n

ol . L/ S VERTICAL CONCRETE

| o ) BARRIER RAIL

o =

21 & S

A— 1)~ //’ ///K\yi\ //> A
] E— \4 3*MIN.
SR LR By —

BOTTOM OF SEAL

OPENING TO BE
FORMED IN THIS
AREA TO MATCH
SAWED OPENING

Y

— RADIUS OF SAW BLADE

SECTION A-A
I Mt R
IVE"EXP.=
JT.MAT'L
SAWED
FORMED

-]] r

11_0"

[
it

CONST. JT.
(LEVEL)

JOINT SEAL DETAILS @ END BENT

FOAM JOINT SEAL TO BE CUT, HEAT WELDED AND TURNED UP AS SHOWN.
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SECTION B-B

(TO BE USED WHEN SHOULDER BERM GUTTER IS REQUIRED)

BRIDGE DECK—\

AV
ol
§>///////” CAP FLOW

L
EROSION RESIST
BACKFILL EXCAVATION HOLE

| N

INE ONLY
ANT

AND GRADE TO DRAIN

W
A

ITH
TERIAL

NOTE: IF THE APPROACH SLAB IS NOT CONSTRUCTED IMMEDIATELY
AFTER THE BACKFILLING OF THE END BENT EXCAVATION,

GRADE TO DRAIN TO THE BOTTOM OF THE SLOPE AND PROVIDE
EROSION RESISTANT MATERIAL, SUCH AS FIBERGLASS ROVING
OR AS DIRECTED BY THE ENGINEER TO PREVENT SOIL EROSION

AND TO PROTECT THE AREA ADJACENT TO THE STRUCTURE.
THE CONTRACTOR WILL BE REQUIRED TO REMOVE THESE

MATERIALS PRIOR TO CONSTRUCTION OF THE APPROACH SLAB.

TEMPORARY DRAINAGE DETAIL

.

7,
i\

7, 1904 NG 10\

Yty
W\,
\ CARO ////

@\

@b

PROJECT NO. B-5134

UNION COUNTY
STATION:_15t039.00 -L-
SHEET 2 OF 2

STATE OF NORTH CAROLINA

STANDARD
BRIDGE APPROACH

SLAB DETAILS

DEPARTMENT OF TRANSPORTATION

RALEIGH

STD. NO. BAS4

REVISIONS SHEET NO.
NO.  BY: DATE: NoJ BY: DATE: S-17
1 3 I




DESIGN DATA:

SPECIFICATIONS - === = ==»=»==-=~=~- -~ A.A.S.H.T.0. (CURRENT)
LIVELOAD = == ====9=9=9==-=--~-~=-~=-~-- SEE PLANS
IMPACT ALLOWANCE - ----=-=-=--===~-~+ SEE A.A.S.H.T.O.
STRESS IN EXTREME FIBER OF
STRUCTURAL STEEL - AASHTO M270 GRADE 36 - 20,000 LBS.PER SQ. IN.
- AASHTO M270 GRADE 50W - 27,000 LBS.PER SQ. IN.
- AASHTO M270 GRADE 50 - 27,000 LBS.PER SQ. IN.
REINFORCING STEEL IN TENSION
GRADE 60 - - 24,000 LBS.PER SQ. IN.
CONCRETE IN COMPRESSION - - - - - - - - -~ 1,200 LBS.PER SQ. IN.
CONCRETE IN SHEAR - - - - - - - - - - - -~ SEE A.A.S.H.T.O.
STRUCTURAL TIMBER - TREATED OR
UNTREATED - EXTREME FIBER STRESS - - - - - 1,800 LBS.PER SQ. IN.
COMPRESSION»PERPENDICULAR TOOER$%SBER L 375 LBS. PER SQ. IN.
EQUIVALENT FLUID PRESSURE OF EARTH - - - - - 30 LBS.PER CU. FT.
(MINIMUM)

MATERIAL AND WORKMANSHIP:

EXCEPT AS MAY OTHERWISE BE SPECIFIED ON PLANS OR IN THE SPECIAL
PROVISIONS, ALL MATERIAL AND WORKMANSHIP SHALL BE IN ACCORDANCE WITH
THE 2012 “STANDARD SPECIFICATIONS FOR ROADS AND STRUCTURES”OF THE
N. C. DEPARTMENT OF TRANSPORTATION.

STEEL SHEET PILING FOR PERMANENT OR TEMPORARY APPLICATIONS SHALL
BE HOT ROLLED. |

CONCRETE:

UNLESS OTHERWISE REQUIRED ON PLANS, CLASS A CONCRETE SHALL BE
USED FOR ALL PORTIONS OF ALL STRUCTURES WITH THE EXCEPTION THAT:
CLASS AA CONCRETE SHALL BE USED IN BRIDGE SUPERSTRUCTURES,
ABUTMENT BACKWALLS, AND APPROACH SLABS; AND CLASS B CONCRETE SHALL
BE USED FOR SLOPE PROTECTION AND RIP RAP.

CONCRETE CHAMFERS:

UNLESS OTHERWISE NOTED ON THE PLANS, ALL EXPOSED CORNERS ON
STRUCTURES SHALL BE CHAMFERED 3/4”"WITH THE FOLLOWING EXCEPTIONS:
TOP CORNERS OF CURBS MAY BE ROUNDED TO 1-1/2“RADIUS WHICH IS BUILT
INTO CURB FORMS; CORNERS OF TRANSVERSE FLOOR EXPANSION JOINTS
SHALL BE ROUNDED WITH A 1/4“FINISHING TOOL UNLESS OTHERWISE REQUIRED
ON PLANS; AND CORNERS OF EXPANSION JOINTS IN THE ROADWAY FACES
AND TOPS OF CURBS AND SIDEWALKS SHALL BE ROUNDED TO A 1/4”"RADIUS
WITH A FINISHING STONE OR TOOL UNLESS OTHERWISE REQUIRED ON PLANS.

DOWELS:

DOWELS WHEN INDICATED ON PLANS AS FOR CULVERT EXTENSIONS, SHALL
BE EMBEDDED AT LEAST 12”INTO THE OLD CONCRETE AND GROUTED INTO
PLACE WITH 1:2 CEMENT MORTAR.

STANDARD NOTES

ALLOWANCE FOR DEAD LOAD DEFLECTION;SETTLEMENT,
ETC. IN CASTING SUPERSTRUCTURES:

BRIDGES SHALL BE BUILT ON THE GRADE OR VERTICAL CURVE SHOWN ON PLANS.
SLABS, CURBS AND PARAPETS SHALL CONFORM TO THE GRADE OR CURVE.

ALL DIMENSIONS WHICH ARE GIVEN IN SECTION AND ARE AFFECTED BY DEAD LOAD
DEFLECTIONS ARE DIMENSIONS AT CENTER LINE OF BEARING UNLESS OTHERWISE NOTED
ON PLANS. IN SETTING FORMS FOR STEEL BEAM BRIDGES AND PRESTRESSED CONCRETE
GIRDER BRIDGES, ADJUSTMENTS SHALL BE MADE DUE TO THE DEAD LOAD DEFLECTIONS
FOR THE ELEVATIONS SHOWN. WHERE BLOCKS ARE SHOWN OVER BEAMS FOR BUILDING
UP TO THE SLAB, THE VERTICAL DIMENSIONS OF THE BLOCKS SHALL BE ADJUSTED
BETWEEN BEARINGS TO COMPENSATE FOR DEAD LOAD DEFLECTIONS, VERTICAL CURVE
ORDINATE, AND ACTUAL BEAM CAMBER. WHERE BOTTOM OF SLAB IS IN LINE WITH
BOTTOM OF TOP FLANGES, DEPTH OF SLAB BETWEEN BEARINGS SHALL BE ADJUSTED
TO COMPENSATE FOR DEAD LOAD DEFLECTION, VERTICAL CURVE ORDINATE, AND
ACTUAL BEAM CAMBER.

IN SETTING FALSEWORK AND FORMS FOR REINFORCED CONCRETE SPANS, AN
ALLOWANCE SHALL BE MADE FOR DEAD LOAD DEFLECTIONS, SETTLEMENT OF FALSEWORK,
AND PERMANENT CAMBER WHICH SHALL BE PROVIDED FOR IN ADDITION TO THE |
ELEVATIONS SHOWN. AFTER REMOVAL OF THE FALSEWORK, THE FINISHED STRUCTURES
SHALL CONFORM TO THE PROFILE AND ELEVATIONS SHOWN ON THE PLANS AND
CONSTRUCTION ELEVATIONS FURNISHED BY THE ENGINEER.

DETAILED DRAWINGS FOR FALSEWORK OR FORMS FOR BRIDGE SUPERSTRUCTURE
AND ANY STRUCTURE OR PARTS OF A STRUCTURE AS NOTED ON THE PLANS SHALL
BE SUBMITTED TO THE ENGINEER FOR APPROVAL BEFORE CONSTRUCTION OF THE
FALSEWORK OR FORMS IS STARTED. |

REINFORCING STEEL:

ALL REINFORCING STEEL SHALL BE DEFORMED. DIMENSIONS RELATIVE TO
PLACEMENT OF REINFORCING ARE TO CENTERS OF BARS UNLESS OTHERWISE INDICATED
IN THE PLANS. DIMENSIONS ON BAR DETAILS ARE TO CENTERS OF BARS OR ARE OQUT
TO OUT AS INDICATED ON PLANS. ;

WIRE BAR SUPPORTS SHALL BE PROVIDED FOR REINFORCING STEEL WHERE
INDICATED ON THE PLANS. WHEN BAR SUPPORT FIECES ARE PLACED IN CONTINUOUS
LINES, THEY SHALL BE SO PLACED THAT THE ENDS OF THE SUPPORTING WIRES SHALL
BE LAPPED TO LOCK LEGS ON ADJOINING PIECES.

STRUCTURAL STEEL:

AT THE CONTRACTOR’S OPTION, HE MAY SUBSTITUTE 7/8“@ SHEAR STUDS FOR THE
¥4 @ STUDS SPECIFIED ON THE PLANS. THIS SUBSTITUTION SHALL BE MADE AT
THE RATE OF 3 - 7/8"@ STUDS FOR 4 - 3/4"@ STUDS, AND STUD SPACING CHANGES
SHALL BE MADE AS NECESSARY TO PROVIDE THE SAME EQUIVALENT NUMBER OF 7/8"@ STUDS
ALONG THE BEAM AS SHOWN FOR 3/4"@ STUDS BASED ON THE RATIO OF 3 - 7/8"@
STUDS FOR 4 - 3/4"@ STUDS. STUDS OF THE LENGTH SPECIFIED ON THE PLANS MUST
BE PROVIDED. THE MAXIMUM SPACING SHALL BE 2’'-0°

EXCEPT AT THE INTERIOR SUPPORTS OF CONTINUOUS BEAMS WHERE THE COVER
PLATE IS IN CONTACT WITH BEARING PLATE, THE CONTRACTOR MAY, AT HIS OPTION,
SUBSTITUTE FOR THE COVER PLATES DESIGNATED ON THE PLANS COVER PLATES OF THE
EQUIVALENT AREA PROVIDED THESE PLATES ARE AT LEAST 5/16” IN THICKNESS AND
DO NOT EXCEED A WIDTH EQUAL TO THE FLANGE WIDTH LESS 2”"0R A THICKNESS
EQUAL TO 2 TIMES THE FLANGE THICKNESS. THE SIZE OF FILLET WELDS SHALL CONFORM
TO THE REQUIREMENTS OF THE CURRENT ANSI/AASHTO/AWS “BRIDGE WELDING CODE"
ELECTROSLAG WELDING WILL NOT BE PERMITTED.

WITH THE SOLE EXCEPTION OF EDGES AT SURFACES WHICH BEAR ON OTHER
SURFACES,ALL SHARP EDGES AND ENDS OF SHAPES AND PLATES SHALL BE SLIGHTLY
ROUNDED BY SUITABLE MEANS TO A RADIUS OF APPROXIMATELY 1/16 INCH OR
ggUﬁg#kEN}ZEhéT SURFACE AT A SUITABLE ANGLE PRIOR TO PAINTING, GALVANIZING,

LL .

HANDRAILS AND POSTS:

METAL STANDARDS AND FACES OF THE CONCRETE END POSTS FOR THE METAL
RAIL SHALL BE SET NORMAL TO THE GRADE OF THE CURB, UNLESS OTHERWISE SHOWN
ON PLANS. THE METAL RAIL AND TOPS OF CONCRETE POSTS USED WITH THE ALUMINUM
RAIL SHALL BE BUILT PARALLEL TO THE GRADE OF THE CURB.

METAL HANDRAILS SHALL BE IN ACCORDANCE WITH THE PLANS. RAILS SHALL BE
AS MANUFACTURED FOR BRIDGE RAILING. CASTINGS SHALL BE OF A UNIFORM APPEARANCE.
FINS AND OTHER DEFORMATIONS RESULTING FROM CASTING OR OTHERWISE SHALL BE
REMOVED IN A MANNER SO THAT A UNIFORM COLORING OF THE COMPLETED CASTING SHALL
BE OBTAINED. CASTINGS WITH DISCOLORATIONS OR OF NON-UNIFORM COLORING WILL
NOT BE ACCEPTED. CERTIFIED MILL REPORTS ARE REQUIRED FOR METAL RAILS AND POSTS.

SPECIAL NOTES:

GENERALLY, IN CASE OF DISCREPANCY, THIS STANDARD SHEET OF NOTES SHALL
GOVERN OVER THE SPECIFICATIONS, BUT THE REMAINDER OF THE PLANS SHALL GOVERN
OVER NOTES HEREON, AND SPECIAL PROVISIONS SHALL GOVERN OVER ALL. SEE
SPECIFICATIONS ARTICLE 105-4.
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