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LOAD


DESIGN


RATING


LOAD
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S
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T
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HL-93(Inv) N/A 1 1.05 -- 1.75 0.891 1.44 B I 36.375 1.035 1.77 B I 43.65 0.80 1.035 1.05 B I 36.375


HL-93(Opr) N/A -- 1.86 -- 1.35 0.891 1.86 B I 36.375 1.035 2.29 B I 43.65 N/A -- -- -- -- --


HS-20(Inv) 36.000 2 1.38 49.580 1.75 0.891 1.88 B I 36.375 1.035 2.08 B I 43.65 0.80 0.891 1.38 B I 36.375


HS-20(Opr) 36.000 -- 2.44 87.840 1.35 0.891 2.44 B I 36.375 1.035 2.70 B I 43.65 N/A -- -- -- -- --


SH 12.500 -- 3.38 42.230 1.4 0.891 5.77 B I 36.375 1.035 6.29 B I 43.65 0.80 0.891 3.38 B I 36.375


S3C 21.500 -- 1.98 42.542 1.4 0.891 3.38 B I 36.375 1.035 3.72 B I 43.65 0.80 0.891 1.98 B I 36.375


S3A 22.750 -- 1.88 42.679 1.4 0.891 3.20 B I 36.375 1.035 3.54 B I 43.65 0.80 0.891 1.88 B I 36.375


S4A 26.750 -- 1.66 44.502 1.4 0.891 2.84 B I 36.375 1.035 3.16 B I 43.65 0.80 0.891 1.66 B I 36.375


S5A 30.500 -- 1.47 44.863 1.4 0.891 2.51 B I 36.375 1.035 3.01 B I 43.65 0.80 0.891 1.47 B I 36.375


S6A 34.500 -- 1.34 46.288 1.4 0.891 2.29 B I 36.375 1.035 2.77 B I 43.65 0.80 0.891 1.34 B I 36.375


S7B 38.500 -- 1.23 47.183 1.4 0.891 2.09 B I 36.375 1.035 2.70 B I 43.65 0.80 0.891 1.23 B I 36.375


S7A 40.000 3 1.22 48.751 1.4 0.891 2.08 B I 36.375 1.035 2.94 B I 43.65 0.80 0.891 1.22 B I 36.375


T4A 28.250 -- 1.66 46.747 1.4 0.891 2.83 B I 36.375 1.035 3.13 B I 43.65 0.80 0.891 1.65 B I 36.375


T5B 32.000 -- 1.45 46.463 1.4 0.891 2.48 B I 36.375 1.035 3.19 B I 43.65 0.80 0.891 1.45 B I 36.375


T6A 36.000 -- 1.34 48.268 1.4 0.891 2.29 B I 36.375 1.035 3.03 B I 43.65 0.80 0.891 1.34 B I 36.375


T7A 40.000 -- 1.25 50.101 1.4 0.891 2.14 B I 36.375 1.035 2.94 B I 43.65 0.80 0.891 1.25 B I 36.375


T7B 40.000 -- 1.36 54.350 1.4 0.891 2.32 B I 36.375 1.035 2.58 B I 43.65 0.80 0.891 1.36 B I 36.375
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‘‘CONCRETE BARRIER
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FOR BARRIER RAIL


(TYP.)


(LEVEL)
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4’’ S5


S4 
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LENGTH TOTAL LENGTHNUMBER


QUANTITIES FOR ONE GIRDER


SECTION B-B


S3


S4


S8


* S7


(TYP.)


STEEL


REINFORCING


STRANDS


LB. C.Y. No.
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REVISIONS SHEET NO.
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2� ’’2� ’’


S
T


A
G


G
E


R
E


D
)


(E
A


. 
F


A
C


E
-


@
 9


"
 C


T
S


.


GIRDERS REQUIRED


(S1 BARS NOT SHOWN)


CONCRETE


5500 PSI


STD. NO. PCG6


NO. NO.BY: BY:DATE: DATE:


SHEET NO.


TOTAL
SHEETS


STATE OF NORTH CAROLINA


RALEIGH


STATION:


COUNTY


PROJECT NO.


DEPARTMENT OF TRANSPORTATION


1
2


3


4
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REV.  10/1/11               MAA/GM


REV.  5/1/06R   TLA/GM


REINFORCING STEEL FOR ONE GIRDER


WEIGHTLENGTHTYPESIZENUMBERBAR


AREA
STRENGTH
ULTIMATE


PRESTRESS
 APPLIED


(LBS. PER STRAND) (LBS. PER STRAND)(SQUARE INCHES)


       NOT BE ALLOWED.


       SHIPMENT.  HEAT BENDING SHALL 


* NOTE:  S7 BARS SHALL BE BENT BEFORE


S3


S5


1’-1’’


5’’


7’’


3
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1’
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4
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4
’
-
0
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S
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P
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2
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2� ’’


8� ’’


2� ’’
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2
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2
’
’


2’’ 2’’ 2’’ 2’’


AT À OF GIRDER


4� ’’ 4� ’’10� ’’ 10� ’’4� ’’ 4� ’’


0.6’’ � LOW RELAXATION STRAND LAYOUT


11 SPA. @ 2" 11 SPA. @ 2"


2
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A
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@
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"


2
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-
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1
’
-
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-
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’
-
8


"


DEBONDING LEGEND
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STRANDS DEBONDED FOR 


8’-0’’ FROM END OF GIRDER
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CONTINUOUS FOR LIVE LOAD
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STD. NO. PCG9
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CONTINUOUS FOR LIVE LOAD
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� ’’ � X 7’’
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00 .1 .2 .3 .4 .5 .6 .7 .8 .9 00 .1 .2 .3 .4 .5 .6 .7 .8 .9


DEAD LOAD DEFLECTION TABLE FOR GIRDERS


FINAL CAMBER


* INCLUDES FUTURE WEARING SURFACE


TENTH POINTS


CAMBER  ( GIRDER ALONE IN PLACE )


* DEFLECTION DUE TO SUPERIMPOSED D.L.


ALL VALUES ARE SHOWN IN FEET ( DECIMAL FORM ), EXCEPT ‘‘ FINAL CAMBER ’’, WHICH IS GIVEN IN INCHES ( FRACTION FORM ).


0.6" ~ LOW RELAXATION


0.000


0.000


0.054 0.101 0.139 0.162 0.171


0.024 0.046 0.063 0.074 0.077


0 � " � " � "


SPAN A & SPAN C


INTERIOR GIRDERS
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0.162


1� "
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NOTES


DEPTH OF � ’’.


THE TOP SURFACE OF THE GIRDER, EXCLUDING THE OUTSIDE 4’’, SHALL BE RAKED TO A 


ANCHORS MAY BE NECESSARY IN THE PRESTRESSED CONCRETE GIRDER.


DEPENDING ON THE TYPE OF SYSTEM USED TO SUPPORT THE DECK SLAB FORMS, PRESET 


CONCRETE HAS REACHED A COMPRESSIVE STRENGTH OF NOT LESS THAN 4,300 PSI.


THE TRANSFER OF LOAD FROM THE ANCHORAGES TO THE GIRDER SHALL BE DONE WHEN 


OTHERWISE, PRESTRESSING STRANDS SHALL BE CUT FLUSH WITH THE GIRDER ENDS.


PRESTRESSING STRANDS MAY EXTEND A MAXIMUM OF 2’’ BEYOND THE GIRDER ENDS.  


AT ENDS OF GIRDERS TO BE EMBEDDED IN CONCRETE DIAPHRAGMS OR END WALLS, 


ANSI/AASHTO/AWS D1.5 BRIDGE WELDING CODE.


EQUAL, AND SHALL MEET THE TYPE "B" REQUIREMENTS OF SUBSECTION 7.3 OF THE


ANCHOR STUDS SHALL CONFORM TO AASHTO M169 GRADES 1010 THROUGH 1020 0R APPROVED


FIT TO STEEL CASTING FORM.


SPECIFICATIONS. BEVEL EDGES OF PLATE ‘‘B-1’’  TO GIVE CLOSE FIT BUT NOT TIGHT 


EMBEDDED PLATE ‘‘B-1’’ SHALL BE GALVANIZED IN ACCORDANCE WITH THE STANDARD 


ALL REINFORCING STEEL SHALL BE GRADE 60.


IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS.


SHALL CONFORM TO AASHTO M203 EXCEPT FOR SAMPLING REQUIREMENTS WHICH SHALL BE 


ALL PRESTRESSING STRANDS SHALL BE 7-WIRE LOW-RELAXATION GRADE 270 STRANDS AND 


{ GDR.


3
"


4� "


2"


4� "


2"


4� "


2"


5� "


1� "


2’-2"


DETAIL ‘‘B"


 


(FOR AASHTO TYPE IV GIRDERS)


(TYP.)
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{ � " ~ H.S. BOLTS


STRUCTURAL STEEL NOTES
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DEPARTMENT OF TRANSPORTATION
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EXTERIOR GIRDER INTERIOR GIRDER DIAPHRAGM FACE


6"6"


CHANNEL ENDPLATE DETAILS


6"


{ 1� " ~ HOLES


WEB FACE


3� "2� "


SLOTTED HOLES


{ � " X 1� "


1
’
-
6
"


2"


CONNECTOR PLATE DETAILS


SLOTTED HOLES


{ 1� " X 1� "


HOLES IN WEB


INSERTS, & 1� " ~


1� " ~ PVC PIPE


{ 1" ~ H.S. BOLTS,


3� "2� "


3
�
"


3
�
"


3
�
"


3
�
"


4
"


3
�
"


3
�
"


3
�
"


4
"


3
�
"


3" 3"


2
"


2
"


2
"


2
"


SLOTTED HOLES


{ � " X 1� "


STANDARD


PART SECTION AT INTERMEDIATE DIAPHRAGM


REV.  5/1/06RRR  KMM/GM


BOLT


DTI


HARDENED WASHER


HARDENED WASHER


NUT (TURNED ELEMENT)


BOLT WITH DTI ASSEMBLY DETAIL


GIRDER WEB


BOLT THROUGH


GIRDERS.


INCLUDED IN THE UNIT PRICE BID FOR PRESTRESSED CONCRETE


THE COST OF THE STEEL DIAPHRAGMS AND ASSEMBLIES SHALL BE


IN PLACE 3 DAYS AFTER CONCRETE IS PLACED.


GIRDERS ADJACENT TO THE STEEL DIAPHRAGMS.  STRUTS SHALL REMAIN 


IN THE EXTERIOR BAYS, PLACE TEMPORARY STRUTS BETWEEN PRESTRESSED


FOR DISTRIBUTION.


AFTER REVIEW, COMMENTS, AND ACCEPTANCE, SUBMIT SEVEN SETS 


DIAPHRAGM ASSEMBLY FOR REVIEW, COMMENTS AND ACCEPTANCE.  


SUBMIT TWO SETS OF WORKING DRAWINGS FOR THE INTERMEDIATE 


OF THE STANDARD SPECIFICATIONS.


INTERMEDIATE DIAPHRAGM ASSEMBLY SHALL COMPLY WITH SECTION 1072


OF CONNECTING MEMBER PLUS AT LEAST � " PROJECTION BEYOND THE NUT.


THREADS ON ALL BOLTS TO ACCOMMODATE WASHERS AND THE THICKNESS


FOR BOLTS THROUGH THE GIRDER WEB, PROVIDE SUFFICIENT LENGTH OF


UNDER EACH BOLT HEAD AND NUT.


USE AN ASTM F436 HARDENED WASHER WITH STANDARD AND SLOTTED HOLES


INDICATORS IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS.


GALVANIZE THE HIGH STRENGTH BOLTS, NUTS, WASHERS AND DIRECT TENSION


SPECIFICATIONS.      


COATINGS SPECIAL PROVISION AND SECTION 442 OF THE STANDARD


STEEL DIAPHRAGM SURFACES IN ACCORDANCE WITH THE THERMAL SPRAYED


THERMAL SPRAYED COATING WITH A 0.5 MIL THICK SEAL COAT TO ALL


FOR METALLIZATION, APPLY AN 8 MIL THICK 99.99 PERCENT ZINC (W-Zn-1)


PROVISIONS.


FOR THERMAL SPRAYED COATINGS (METALLIZATION), SEE SPECIAL


OR METALLIZED IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS.  


THE PLATES, BENT PLATES, CHANNELS, AND ANGLES SHALL BE GALVANIZED


BE SNUG TIGHTENED FOLLOWED BY AN ADDITIONAL �  TURN.


TENSION ON THE ASTM A449 BOLTS THROUGH THE GIRDER WEB SHALL


ACCORDANCE WITH THE STANDARD SPECIFICATIONS. 


SHALL BE CALIBRATED USING DIRECT TENSION INDICATOR WASHERS IN


TENSION ON THE ASTM A325 BOLTS THROUGH THE CHANNEL MEMBER


AASHTO M270 GRADE 50 OR APPROVED EQUAL.


ALL INTERMEDIATE DIAPHRAGM STEEL AND CONNECTOR PLATES SHALL BE 


STD. NO. PCG10


REV.  10/1/11                 MAA/GM


SECTION A-A SECTION B-B


CONNECTION DETAILS


2 HARDENED WASHERS (TYP.)


{ 1" ~ H.S. BOLT AND 


DTI (TYP.)


2 HARDENED WASHERS AND


{ � " ~ H.S. BOLT,


DTI ASSEMBLY DETAIL


SEE TYPICAL BOLT WITH


FOR BOLT CONNECTION,


ASSEMBLED BY :  J.P. ADAMS DATE : 8/16/12
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L 6" X 6" X � " OR


MC 18 X 42.7
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L 6 X 6 X �  OR
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6" X � " }
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-
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NOTES


 DETAIL ‘‘A’’


ELASTOMERIC


BEARING


3" TYP.


SOLE


PLATE ‘‘P’’


E


E


SUPERSTRUCTURE


PRESTRESSED CONCRETE GIRDER


DRAWN BY :     EEM  2/97


CHECKED BY :  VAP  2/97


� ’’


� ’’


� ’’


�
’
’


� ’’


� ’’


} ‘‘B-1’’


À 2" � BOLT


� ’’ 


� ’’


SOLE PLATE DETAILS ( ‘‘P’’ )
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STANDARD


STD. NO. EB4


( FIXED )


 ( 6 REQ’D )


P 1


(SHT 1)


1 � °   MOLD DRAFT


� ’’ MIN. ( TYP.)


9’’


( TYP.)


� ’’ RIB


� ’’ ALL AROUND


TYPICAL SECTION OF ELASTOMERIC BEARINGS


PLATE ‘‘P’’


SOLE


CAP


TOP OF


FIXED


E4 ( 36 REQ’D )


PLAN VIEW OF ELASTOMERIC BEARING


SECTION E-E


E4


� ’’ MIN.


.4
0
9
’
’
 (


T
Y


P
.)


9
’
’


1’-11’’


TYPE V


2
 
�
’
’


À  GIRDER


} ‘‘B-1’’


14 GA.STEEL }


� ’’  STEEL }


(TYP.)


SWEDGE


15" 


(TYP.)
4’’ THREAD
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FIXED


SECTION F-F


E4TOP OF CAP


} ‘‘B-1’’


F F


TYPICAL PLAN @ END BENT


À GIRDER


} ‘‘B-1’’


TYPICAL PLAN @ BENT


HOLES


À 2� ’’ �


11"


5� "5� "


3
"


2
’
-
8
"


3
"


1
�
"


1
�
"


( FIXED )


P 2


HOLES


À 2� ’’ �


11"


5� "5� "


3
"


2
’
-
8
"


3
"


1
�
"


2
�
"


( FIXED )


 ( 6 REQ’D )


P 3


HOLES


À 2� ’’ �


11"


5� "5� "


3
"


2
’
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8
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3
"


1
�
"


1
�
"


 ( 12 REQ’D )


3
’
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2
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-
2
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PROVISIONS.


FOR STEEL REINFORCED ELASTOMERIC BEARINGS, SEE SPECIAL 


AASHTO M251.


HAVE A SHEAR MODULUS OF 0.160 KSI, IN ACCORDANCE WITH 


THE ELASTOMER IN THE STEEL REINFORCED BEARINGS SHALL 


STRAIGHT.


ALL SURFACES OF BEARING PLATES SHALL BE SMOOTH AND 


 


BOLTS, NUTS AND WASHERS.  SHOP INSPECTION IS REQUIRED.


AASHTO M293.  NO SHOP DRAWINGS ARE REQUIRED FOR ANCHOR 


AASHTO M292-2H.  WASHERS SHALL MEET THE REQUIREMENTS OF 


NUTS SHALL MEET THE REQUIREMENTS OF AASHTO M291-DH OR 


ANCHOR BOLTS SHALL MEET THE REQUIREMENTS OF ASTM A449.  


 


CONCRETE GIRDERS.


SHALL BE INCLUDED IN THE PAY ITEM FOR PRESTRESSED


SOLE PLATE ‘‘P’’, BOLTS, NUTS, WASHERS, AND PIPE SLEEVE 
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NOTES


#5S1 AND #5S2 BARS MAY BE SHIFTED SLIGHTLY TO AVOID � " EXPANSION JOINT.


THAN 10 FEET IN LENGTH.


IN LENGTH AND NO CONTRACTION JOINTS ARE REQUIRED FOR THOSE SEGMENTS LESS 


JOINT IS REQUIRED AT MIDPOINT OF BARRIER RAIL SEGMENTS LESS THAN 20 FEET 


THIRD POINT BETWEEN BARRIER RAIL EXPANSION JOINTS.  ONLY ONE CONTRACTION 


STANDARD SPECIFICATIONS. THE CONTRACTION JOINT SHALL BE LOCATED AT EACH 


FACES OF THE BARRIER RAIL AND IN ACCORDANCE WITH ARTICLE 825-10(B) OF THE 


GROOVED CONTRACTION JOINTS, � ’’ IN DEPTH, SHALL BE TOOLED IN ALL EXPOSED 


ALL REINFORCING STEEL IN BARRIER RAILS SHALL BE EPOXY COATED. 


COMPRESSIVE STRENGTH OF 3,000 PSI.


CONCRETE IN THAT UNIT HAS BEEN CAST AND HAS REACHED A MINIMUM 


THE BARRIER RAIL IN A CONTINUOUS UNIT SHALL NOT BE CAST UNTIL ALL SLAB 
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LIN. FT.


CLASS AA CONCRETE


CONCRETE BARRIER RAIL


REINFORCING STEEL


EPOXY COATED*


10,477


60.8


446.67


1


2 7’-0"


#5


#5


S1


S2


*


*


448


440


* #5 STR 24’-7"


* 44 #5 STR 23’-9"B2


B1


4’-8"


154


* S3 #5 2 5’-4"8


3949


1090


2181


3212


45


8/4/2014 





				2014-08-04T12:30:55-0700

		DocuSign, Inc.

		Digitally verifiable PDF exported from www.docusign.com












NO. NO.BY: BY:DATE: DATE:


REVISIONS SHEET NO.


TOTAL
SHEETS


STATE OF NORTH CAROLINA


RALEIGH


STATION:


COUNTY


PROJECT NO.


DEPARTMENT OF TRANSPORTATION


1
2


3


4
04-AUG-2014 13:45


lsutton


R:\Structures\Plans\Str04\U2579B_SD_GR_04.dgn


FOR BARRIER RAIL


GUARDRAIL ANCHORAGE


STANDARD


STD. NO. GRA2


SKETCH SHOWING POINTS OF ATTACHMENTS


* DENOTES GUARDRAIL ANCHOR ASSEMBLY


LOCATION OF ANCHORS FOR GUARDRAIL


GUARDRAIL ANCHOR ASSEMBLY DETAILS


PLAN


ANCHOR ASSEMBLY


À GUARDRAIL
ANCHOR ASSEMBLY


À GUARDRAIL


SECTION E-E


À 1� ’’ ~ HOLES (TYP.)


DRAWN BY :     TLA  5/06


CHECKED BY :   GM  5/06


END BENT #1 SHOWN, END BENT #2 SIMILAR.


NOTES


FOR DETAILS AND LOCATION OF THE RUBRAIL.


BOLTS OR DOWELS, SEE STANDARD SPECIFICATIONS.  SEE ROADWAY STANDARD 862.03 


YIELD LOAD OF THE � " ~ BOLT IS 12 KIPS.  FOR ADHESIVELY ANCHORED ANCHOR 


� " ~ X 6" BOLTS WITH WASHERS.  LEVEL ONE FIELD TESTING IS REQUIRED, AND THE 


THE C6 X 8.2 RUBRAIL IS TO BE ADHESIVELY ANCHORED TO THE RAIL USING THREE 


REPAIRED TO THE SATISFACTION OF THE ENGINEER.


WILL NOT BE PERMITTED.  ANY CONCRETE DAMAGED BY THIS WORK SHALL BE


THE 1 � ’’ ~ HOLES SHALL BE FORMED OR DRILLED WITH A CORE BIT.  IMPACT TOOLS


CONTRACT PRICE BID FOR CONCRETE BARRIER RAIL.


THE COST OF THE GUARDRAIL ANCHOR ASSEMBLY SHALL BE INCLUDED IN THE UNIT 


SHARP POINTED TOOL.


AFTER INSTALLATION, THE EXPOSED THREAD OF THE BOLT SHALL BE BURRED WITH A 


ATTACHMENT, SEE SKETCH.


GUARDRAIL IS TO BE ATTACHED TO THE END OF BARRIER RAIL. FOR POINTS OF


THE GUARDRAIL ANCHOR ASSEMBLY IS REQUIRED AT ALL POINTS WHERE APPROACH


THE ENGINEER.)


REQUIREMENTS OF ASTM A307. THE USE OF THIS ALTERNATE SHALL BE APPROVED BY 


NUTS AND WASHERS. THEY SHALL CONFORM TO OR EXCEED THE MECHANICAL 


AND WASHERS MAY BE USED AS AN ALTERNATE FOR THE � ’’ ~ GALVANIZED BOLTS, 


BE GALVANIZED.  (AT THE CONTRACTOR’S OPTION, STAINLESS STEEL BOLTS, NUTS 


CONFORM TO THE REQUIREMENTS OF AASHTO M291.  BOLTS, NUTS AND WASHERS SHALL 


BOLTS SHALL CONFORM TO THE REQUIREMENTS OF ASTM A307 AND NUTS SHALL 


WITH AASHTO M111.


FABRICATION, THE HOLD-DOWN PLATE SHALL BE HOT-DIP GALVANIZED IN ACCORDANCE 


THE HOLD-DOWN PLATE SHALL CONFORM TO AASHTO M270 GRADE 36. AFTER 


4 - � ’’ ~ BOLTS WITH NUTS AND WASHERS, RUBRAIL, AND ADHESIVELY ANCHORED BOLTS.


THE GUARDRAIL ANCHOR ASSEMBLY SHALL CONSIST OF A � ’’ HOLD-DOWN PLATE AND
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REV. 7/12


E


E


ELEVATION


FOR LOCATION OF GUARDRAIL ANCHOR


ANCHOR ASSEMBLY
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