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STATE OF NORTH CAROLINA RS BS195 | 1112
~ DIVISION OF HIGHWAYS E—— —

TYRRELL /DARE COUNTIES |

LOCATION: TYRRELL CO. BRIDGE #7,0N US 64, OVER THE
ALLIGATOR RIVER. * |

TYPE OF WORK: BRIDGE PRESERVATION (REPAIRS T0
BRIDGE UNDER DECK PILES, CAPS,

DIAPHRAGMS, GIRDERS; CLEANING AND
PAINTING OF DRAWSPAN). |
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DESIGN DATA PROJECT DATA Prepared In the Office of:
| DIVISION OF BRIDGE MANAGEMENT
& BRIDGE CONSISTS OF 291 SPANS @ VARIOUS j
LENGTHS AND 2 SPANS @ 131'. 289 BENTS, s e
2 REST BENTS, END BENT #1 AND
Z SEA WALL @ END BENT #2
LETTING DATE:
| DAN HOLDERMAN, PE
0 BRIDGE LENGTH IN TYRRELL COUNTY = APPROX.1.43 MILES 1/19/2010 ,Ro;,mm
( ) BRIDGE LENGTH IN DARE COUNTY = APPROX.1.40 MILES |
TOTAL BRIDGE LENGTH = APPROX. 2.83 MILES |
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ROJECT REFERENCE NO. SHEET NO.

STATE OF NORTH CAROLINA
DIVISION OF HIGHWAYS

SUMMARY OF QUANTITIES

Line | itemNumber Sec Description

 STRUCTURE ITEMS

0001 8000000000-N 800 MOBILIZATION (STRUCTURES)

0002  8217000000-E 495 REINFORCING STEEL (BRIDGE)

0003  8860000000-N SP GENERIC STRUCTURE ITEM
CLEANING AND PAINTING
EXISTING STRUCTURE

0004  8860000000-N SP GENERIC STRUCTURE ITEM
POLLUTION CONTROL

0005  8860000000-N Sp _ GENERIC STRUCTURE ITEM

I UNDER STRUCTURE
- WORK PLATFORM

0006  8867000000-E SP GENERIC STRUCTURE ITEM
CONCRETE PILE JACKET

0007  8867000000-E SP GENERIC STRUCTURE ITEM

H-PILE JACKETS

0008  8867000000-E SP GENERIC STRUCTURE ITEM
REJACKETS

0009 8882000000-E | SP GENERIC STRUCTURE ITEM
| REPAIRS TO CAPS, DIAPHRAGMS, .
AND UNDER DECK

0010 8882000000-E SP GENERIC STRUCTURE ITEM
REPAIRS TO PRESTRESSED
CONCRETE GIRDERS




BENT | DIRECTION | DESCRIPTION CU FT BENT | DIRECTION | DESCRIPTION CU FT BENT | DIRECTION | DESCRIPTION CU FT
I BOC- RT SIDE 3.00 156 . BOC- NEAR PILE °I 0.67 216 . BOC PILE *4 1.25
8 R BOC- LT SIDE 0.63 156 - BOC- BRACE CAP *2 2.00 218 . BOC- B/N PILES "2 & *3 0.42
12 - BOC- B/N PILES "2 & °3 0.33 157 BK GIRDER *3 1.02 219 - BOC- B/N PILE "1 TO *3 24.00
i3 BK BRACE CAP *] 0.50 158 BK CAP RT SIDE 0.50 220 - B/N BRACE CAPS * & *2 0.42
5 AH DIAPHRAGM *2 0.67 159 - BOC- B/N PILES "2 & *3 0.39 223 AH DIAPHRAGM *3 0.33
30 AH GIRDER %4 0.50 159 - BOC- B/N PILES "2 & *3 0.30 226 BK DIAPHRAGM *1 0.67
36 AH GIRDER *4 (3/4 FROM BT 36) 0.12 160 - BRACE CAP *f 2.50 226 BK DIAPHRAGM *2 0.67
a1 AH GIRDER *4 0.08 161 - BOC- B/N PILES "2 & *3 0.75 226 BK DIAPHRAGM *3 0.38
44 AH GIRDER *3 0.50 162 BK BOC- PILE *2 12.50 226 AH DIAPHRAGM °1 450
25 . BOC- NEAR PILE ®1 0.11 162 AH BOC- PILE *3 0.75 2217 AH DIAPHRAGM *3 1.50 TOTAL BILL OF MATERIAL
a7 AH GIRDER *4 0.34 162 AH BOC- PILES *2 0.25 227 AH DIAPHRAGM *2 0.17
54 - GIRDER *4 0.34 162 AH | GIRDER *4 0.16 227 AH GIRDER *4 (1/4 FROM BT 227) 0.24 DESCRIPTION QUANTITY
57 - GIRDER ®{ 0.16 163 BK GIRDER *{ 0.10 228 BK DIAPHRAGM ®1| -~ 5.00 REINFORCING STEEL 500 LBS
58 AH GIRDER ®4 (MIDWAY OF SPAN) 0.34 163 AH BOC- B/N PILES "2 & *3 6.00 228 AH DIAPHRAGM °1 0.33
65 - GIRDER ®2 0.22 164 n BOC- PILE *I 0.25 229 AH DIAPHRAGM *2 7.50 CLEANING AND PAINTING EXISTING STRUCTURE LS
71 - DIAPHRAGM *3 1.65 164 - | BOC- PILE *4 0.33 229 AH DIAPHRAGM *3 0.42 POLLUTION CONTROL . ‘ LS
73 BK GIRDER ®3 (NEAR BT *72) 0.84 " 165 AH BOC- PILE *3 1.00 230 BK DIAPHRAGM *i 0.33 REPAIRS TO CAPS, DIAPHRAMS, AND UNDER DECK | 484.5 CF
73 AH GiRDER #2 ~R e g-gg ~ 16; ' AH ggg- ;gl-il;lg 0-;7 2§5 AH gIAPH:AGMPI'le T (I)F;g REPAIRS TO PRESTRESSED CONCRETE GIRDERS 14.2 CF
74 BK GIRDER ®2 (NEA 573) 0 6 - - 0.28 238 - OC- B/N PILE "3 & * ; ; _
74 BK GIRDER *3 (NEAR BT ®73) 0.08 168 BK | BRACE CAP *i 1.00 240 BK DIAPHRAGM *3 0.33 UNDER STRUCTURE WORK PLATFORM LS
78 - CAP- NEAR PILE ®4- EOC 2.68 168 BK B/N BRACE CAPS 1.50 240 AH GIRDER *3 (10’ FROM BT) 0.06 CONCRETE PILE JACKETS 153 LF
81 - BRACE CAP ®2 2.40 170 BK BOC- PILE *3 0.25 24] - BOC- LT SIDE NEAR PILE *I 0.33 H-PILE JACKETS 124 LF
82 BK GIRDER °1 0.12 170 AH BOC- PILE *3 0.25 244 BK BRACE CAP "2 , 0.38 REJACKETS 49 LF
82 AH GIRDER ®4 0.12 172 - "BOC- PILE *I 0.25 246 AH OUTSIDE DIAPHRAGM- LT SIDE 0.27
84 BK GIRDER *3 0.08 174 n BOC- B/N PILES "1 & "2 1.50 249 BK DIAPHRAGM %2 0.33
85 - PILE ®3- NEAR CAP 1.00 176 - BRACE CAP *f 1.20 250 - BOC- B/N PILES "1 & *2 0.11
85 AH BRACE CAP °l 0.50 177 AH GIRDER °I 0.12 250 BK DIPHRAGM *3 0.50
87 AH GIRDER *2 0.14 178 - BOC- LT SIDE 0.25 251 - BOC- PILE *I 0.67
88 AH GIRDER %4 0.14 179 - BOC- B/N PILES "1 & *2 0.17 253 AH DIAPHRAGM *2 0.21
97 BK DIAPHRAGM °2 1.00 179 z BOC- B/N PILES "2 & "3 0.17 256 BK BRACE CAP "1 _ 0.67 KEY
98 BK GIRDER *1 0.06 180 - BOC- B/N PILES "1 & *2 0.17 256 BK DIAPHRAGM "2 1.00 BOC - BOTTOM OF CAP
98 BK | GIRDER ®3 0.12 180 - B/N BRACE CAPS 0.33 257 BK OUTSIDE DIAPHRAGM- LT SIDE 0.22 AH - AHEAD STATION
102 AH DIAPHRAGM °2 0.17 182 . BOC- PILE *2 0.33 259 AH DIAPHRAGM *2 0.27 BK - BACK STATION
104 AH GIRDER ®1 0.06 184 - BRACE CAP *] 1.5 259 AH GIRDER *2 0.26 B/N - BETWEEN
104 AH GIRDER ®2 (MIDWAY) 0.08 184 - BOC- RT SIDE | 0.50 259 AH DIAPHRAGM *3 1.37
106 AH GIRDER ®2 0.12 185 - BOC- B/N PILES "] & *2 0.44 260 BK DIAPHRAGM *3 0.22
{10 BK GIRDER *®3 0.02 186 - BOC- B/N PILES "1 & *2 0.33 260 AH DIAPHRAGM *1 0.21
110 AH GIRDER ®2 0.06 187 » BOC- LT SIDE 0.38 260 AH CIRDER *3 0.42
114 BK DIAPHRAGM 2 0.33 187 n BOC- RT SIDE 0.21 261 AH DIAPHRAGM *1 0.50
114 BK DIAPRRAGM *3_ 0.13 188 AH GIRDER *2 0.38 262 AH DIAPHRAGM *2 0.75
UNDERSIDE OF TRNDER HOUSE- NEAR SEWER TANK | 8.00 190 - BOC- B/N PILE "2 & *3 2.00 262 AH DIAPHRAGM °*1 2.50
WEST BT @ DRAWBRIDGE-BOC-LT SIDE 4,00 190 . CAP- RT SIDE 0.50 263 AH DIAPHRAGM *1 0.83
WEST BT @ DRAWBRIDGE-B/N PILES 10 & 11 2.00 190 - BOC- B/N PILES *3 & %4 0.75 - SPAN 263- GIRDER *3 (1/3 WAY) 0.16
EAST BT @ DRAWBRIDGE-BOC- NUMEROUS 40,00 191 - BOC- PILE *2 0.25 264 - BOC- B/N BRACE CAPS 0.28
115 BK DIAPHRAGM *3 0.33 191 - BOC- PILE *I 0.25 267 . BOC- PILE 1 - 0.75
116 - CAP LT SIDE TOP 0.17 191 AH GIRDER *1 0.08 268 - DIAPHRAGM *2 0.25
117 . BOC- B/N PILES 1 & *2 0.45 192 - BRACE CAP "2 1.33 269 - GIRDER °1 0.16
119 BK DIAPHRAGM %2 ' 0.33 194 BK GIRDER *3 0.32 270 . BOC- LEFT END 0.63
120 BK BRACE CAP ®1 1.00 194 . BOC- BRACE CAP "2 1.50 271 . BOC- PILE®5 0.16
120 BK BRACE CAP °2 2.66 {o5 T BK CAP- RT SIDE 0.22 272 - SPAN 274- GIDER "4 @ BT 272 1.62
120 BK GIRDER *4 0.08 195 - BOC- B/N PILES "2 & °*3 2.00 273 - SPAN 275- GIDER *2 @ BT 273 1.44
121 AH GIRDER °2 0.12 195 - BOC- PILE *I 0.25 274 T BK B/N PEDESTALS "3 & %4 1.00
123 AH GIRDER ®4 0.34 196 - B/N BRACE CAPS *1 & °2 0.25 277 BK B/N PEDESTALS *3 & *4 0.38
123 AH DIAPHRAGM ®1 0.1 196 - BOC- RT SIDE 2.00 282 BK B/N PEDESTALS "2 & %3 0.58
124 BK BRACE CAP °®1 | 1.25 197 AH BOC- PILE 2 0.75 282 AH B/N PEDESTALS ®I & *2 1.25
24 | an BOC- B/N PILES ®1 & ®2 1 1.00 198 AH BOC- B/N PILES "1 & *2 10.00 282 - PEDESTAL %4 (ALL SIDES) 0.58
125 AH GIRDER ®2 0.12 199 BK BOC- B/N PILES "2 & °*3 10.00
127 BK CAP 2 PILE *1 1.34 199 BK | BOC- B/N PILES 1 & "2 2.00 TOTAL CAP, GIRDER & DIAPHRAGM REPAIRS 340.48
128 EK GIRDER ®4 1.06 200 BK BRACE CAP # | 0.66 -
128 AH GIRDER ®3 0.12 201 - BOC- PILE *®i 0.17
133 AH DIAPHRAGM *1 0.45 203 - BOC- PILE °*I 4,00 '
134 EK DIAPRRAGM °2 0.45 203 A BOC- PILE *2 1,00 SPAN | DESCRIPTION . Cu FT
134 EK BOC © PILE *I 0.50 204 . BOC- PILE °I 0.50 270 | BOTTOM OF DECK (BAY 1) . Q.33 |
T3E - SIRDER 33 508 SoE . =0t —PILE¥] 555 277 | BOTTOM OF DECK (VARIOUS AREAS) 207 DAMAGE 21.58 PROJECT NO. B-5195
m = TR 538 SOE o ST 54 278 | BOTTOM OF DECK (VARIOUS AREAS) 7.48
0 TN R RATE *E . 279 | BOTTOM OF DECK (VARIOUS AREAS) 257 DAMAGE 26.98 COUNTY: TYRRELL
- - ' : 208 AH BOC- B/N PILES 2 & °3 2.00 280 | BOTTOM OF DECK (VARIOUS AREAS) 507 DAMAGE | 53.95 B
142 EK OUTSIDE DIAPHRAGM- RT SIDE 0.33 207 - BOC- B/N PILES *1 & ®2 2.00 585 | BoTTOM OF DECK (VARIOUS AREAS) - 360 STATION: '
143 - BOC- NEAR PILE *1 (2 AREAS) 1.00 208 . BRACE CAP *2 ' 3.35 :
145 - BOC- B/N PILES ®1 T0 *4 56.00 208 = BoC- PILE *i 0.33 284 | BOTTOM OF DECK (VARIOUS AREAS) 4.00 BRIDGE NO. 7
, 285 | BOTTOM OF DECK (VARIOUS AREAS) 20% DAMAGE 21.58
146 - END_OF CAP- RT SIOE 0.11 210 - Boc- PILE 22 0.14 286 | BOTTOM OF DECK (VARIOUS AREAS)10% DAMAGE 10.79 '
147 - END OF CAP- LT SIDE 0.11 210 - BOC- B/N PILES *1 & ®2 0.33 - - STATE OF NORTH CAROLINA
I8 = CTROER 3 T T3 = e FTLE 2 5 231 | BOTTOM OF DECK (VARIOUS AREAS) _ | 3.10 | SEN TRANSPORTATION
54 e GIRDER 3 WIDWAY) 5.CE 513 - ToC- PILE &1 53E 292 | BOTTOM OF DECK (VARIOUS AREAS) 57 DAMAGE 5.40 DEPARTMENT OF NSP ©
156 - BOC- NEAR PILE 1 0.50 215 AH BOC- B/N PILES "2 & °*3 3,00 RALEBIGH
156 T BOC- NEAR PILE °*I T 0.67 216 BK BRACE CAP "2- SECTION LOSS IN STEEL 1.00 TOTAL UNDER DECK REPAIR 158.21 CAP, GIRDER, DIAPHRAGM,
& UNDER DECK REPAIR.
QUANTITY & LOCATIONS
CHARTS
| REVISIONS
, N0.| sy | parm [mno. BY | paTE
DRAWN BY: CLB DATE: 03/08 3 |s
CHECKED BY: EBN  DATE: 04/08 2 I

SSSSUSERNAVESSSS

SE8888SYSTINESSSSS



1. SPALL DIMENSIONS SHOWN ARE APPROXIMATE.
— 2670 — 2. REINFORCEMENT TO BE GRADE 60.
3. ADHESIVELY ANCHORED REINFORCING STEEL WILL BE
TESTED FOR ADHESIVE BONDING AND PULLOUT STRENGTH.
| SEE UNDER DECK SEE SPECIAL PROVISIONS.
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[ 1. SPALL DIMENSIONS SHOWN ARE APPROXIMATE.
2. REINFORCEMENT TO BE GRADE 60.
3. ADHESIVELY ANCHORED REINFORCING STEEL WILL BE
TESTED FOR ADHESIVE BONDING AND PULLOUT STRENGTH.
SEE SPECIAL PROVISIONS.
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SO A BRI o NOTES
CONCRETE ‘IS FOUND.

DETAIL “C”

1. SPALL DIMENSIONS SHOWN ARE APPROXIMATE.

— l | g;gfﬁgdr | | . 2. REINFORCEMENT TO BE GRADE 60 AND EPOXY COATED.
/ \‘ ) ' \ " | | : 3. ADRESIVELY ANCHORED REINFORCING STEEL WILL BE
| {“DEEP | g . 1"DEEP TESTED FOR ADHESIVE BONDING AND PULLOUT STRENGTH.
l - ~ | / SAW CuT SEE SPECIAL PROVISIONS.
e y SAw CUT, . 1"DEEP — \\ — \\ A~ T N — ‘ '
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|1 + ] L 1| S . A1 SHALL BE SHOTCRETE OR POLYMER MODIFIED CONCRETE.
' ' ' L {~ DEEP o 7 -
\_I, / | | Q7 SAW CUT N7 )
‘ , N S, B
| o -
: : , SAW CUT
v ST DETAIL ‘B
DETAIL “A" — | \
HALF PLAN HALF PLAN B BAR _ | REMAR_AND UNFIL SOUND
(BRACE PILE BENTS) (PILE BENTS) | (HOOKED) CONCRETE IS FOUND.
\ 1~DEEP
! ! {~ DEEP .6. S BAR 1 SAW CUT
. y “DEEP
SENEE A a
] ] bt
| | T——-—-“ £ 1 DEEP SAW CUT
! ' W Nl‘é /' (TYP)
l | - IL = | | DETAIL “A”
1 1 (TYPD -2-:-—-. A ' ‘ ; '
. w7777 DETAIL "B”
' ' | | 1~ DEEP -
A‘J SAW CUT )
[ [ REMOVE A MIN,OF 1~BEHIND |
REBAR AND UNTIL SOUND
' ' CONCRETE IS FOUND. |
1
/7| T \e11B BAR |
/ , - *4 B BAR
€ cap j :
—\ | \5 *4 B BAR
/ . 7 *4 B BAR
N | — |
1“DEEP - - I S W
| SAW CUT — 1 = N~ *9 S BAR
. i
ELEVATION - ELEVATION \\ \\L \\M
X “PILE BENTS) (PILE BENTS) | STIRRUP
BRACE PILE BENTY (PILE BENTS) *¢ B BAR o({ B BAR YRy
!
.l
L4 P | - nes
/ DgTAI L l@” lSADﬂEECUT . 1 3, = _-D-E-L—--____AIL“.—-Q—__
./ (TYP.) F |
2 ol N REMO . REMO . |
: GZzz222z0t S MOVE A MIN. OF 1“BEHIND MOVE A MIN. OF {“BEHIND
~ T~ I REBAR AND UNTIL SOUND | REBAR AND UNTIL SOUND «DEEP ' PROJECT NO. B-5195
1T CONCRETE IS FOUND. CONCRETE IS FOUND. ST

(TYP.)

COUNTY: TYRRELL
{~ DEEP |

SAW CUT ‘ : “ ~ STATION: ~
% ‘ » 1 « BRIDGE NO. 7

| STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION
RALRIGH

TYPICAL
PILE BENT REPAIRS

DETAIL €~

S BAR

*9 S BAR

SECTION A-A SECTION B-B

*{i B BAR

DETAIL "D

REVISIONS
_.D_E_T_A_I.L._.‘_E__ wo.| sy | pare [mo. By | parE

DRAWN BY: CLB DATE: 03708 | | 1 |3

CHECKED BY: EBN DATE: 04/08 v ' ‘ ' 2 | &

$SSSUSERNAME $888 S84888SYSTIVESSSSS



EXPOSED
/>* DEEP

1/>* DEEP ~ REPAR
Saw cu*‘\ / (TYP.) /su cuT
J

{. SPALL DIMENSIONS SHOWN ARE APPROXIMATE.

2. REINFORCEMENT TO BE GRADE 60 AND EPOXY COATED.

3. ADHESIVELY ANCHORED REINFORCING STEEL WILL BE
TESTED FOR ADHESIVE BONDING AND PULLOUT STRENGTH.
SEE SPECIAL PROVISIONS.

4, REPAIR MATERIAL FOR CAP SPALLS, DIAPHRAGM AND
UNDER DECK REPAIR SHALL BE SHOTCRETE OR POLYMER
MODIFIED CONCRETE.
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TYPICAL BAY SECTION
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TYPICAL BAY SECTION A-A

** 8" MIN. OR EDGE OF GIRDER OR DIAPHRAGM,

BLAST CLEAN

REBAR (TYP.) x

— R oy e Ww S SN S

'/," DEEP
SAW CuT

REBAR AND UNTIL SOUND
///r—- CONCRETE IS FOUND.

\ DAMAGED REBAR TO BE
REMOVED AND REPLACED

SEE SPLICE DETAIL TYP.

DETAIL A
(AFTER BLAST CLEANING)

REMOVE A MIN. OF 1* BEHIND

BLAST CLEANED /- THE BOTTOM REBAR AND UNTIL

REBAR (TYP.)

SOUND CONCRETE IS FOUND.

| ¢ GIRDER
(FYP.)

DAMAGED REBAR
TO BE REMOVED
AND REPLACED
SEE SPLICE

DETAIL (TYP.)

AN
/ SECTION LOST

TO BE REPLACED
SEE SPLICE :
DETAIL (TYP.)

DETAIL B

(AFTER REMOVAL OF MATERIAL AND BLAST CLEANING
REPLACE DAMAGED REBAR AS NEEDED)

REMOVE A MIN. OF 1“BEHIND

MIN. 2" SHOTCRETE
OR EXPOY MORTAR.

DETAIL A

(AFTER REPAIR)

CUT WHERE
SOUND REBAR
IS FOUND
(TYP.)

SPLICE LENGTH

EXISTING REBAR

A

NEwW EPOXY

i (TYP.)

COATED REBAR
/ (TYP.)

+ e

SPLICE DETAIL

SPLICE LENGTH = DIA. X 3@ \EXISTINGA REBAR

(TYP.)

PROJECT NO.:

B-5195
COUNTY: TYRRELL
STATION:
BRIDGE NO. 7

STATE OF NORTH CAROLINA

DEPARTMENT OF TRANSPORTATION
RALEIGH

TYPICAL
UNDER SIDE OF
DECK REPIAR

REVISIONS
NO.| BY | DATE |mo. BY

: Tel

DATER

-l

SSSSUSERNANE S38¢

248888SYSTINE 80088



, PILE JACKET CHART
: CAP | | | BENT [PILE |LENGTH DESCRIPTION |
| //P 4 1 3 i1 | EXISTING JACKET 4’ ABOVE WL TO ML
i l 8 | 4 11 | CAP TO ML
; | 3] 3 3 TOP OF EXISTING JACKET UP 3’
| _ 19 | 3 | 11 | 2 BELOW WL TO CAP
i L M KET | | 20| 2 | 11 | 2’ BELOW WL TO CAP
, PORTS :
oUT OF WATER ! 66 | 2 18 | EXISTING JACKET 4' ABOVE WL TO ML
ABOVE GRADE 68 | 1 11 | FROM WL TO CAP
H-PILE 1039 | H 21 | 2 BELOW MUDLINE TO 4’ ABOVE WL
OCTAGONAL' S : ,
PILE ) _ 109 | H 21 | 2’ BELOW MUDLINE TO 4° ABOVE WL
FIBERGLASS 112 H 21 2’ BELOW MUDLINE TO 4’ ABOVE WL
TREC e [Ma [ 1 | 13 | 2 BELOW WL TO CAP
| 14 | 2 | 13 | 2 BELOW WL TO CAP
117 | H | 21 | 2 BELOW MUDLINE T0 4’ ABOVE WL
WATER LINE tImuzmnnﬂ 120 | H 20 | 2’ BELOW MUDLINE T0 4° ABOVE WL
7 - 20| H 20 | 2’ BELOW MUDLINE T0 4° ABOVE WL
| 120 4 11 | wL TO CAP
124 2 11 WL TO CAP
u| 132 | 3 11 WL TO CAP.
Yy :
133 | 1 11 | WL TO CAP
140 | 4 11 | WL TO CAP
MUD LINE '
,/f'“ I 23] 1 | 20 | EXISTING JACKET 4 ABOVE WL TO ML
Y Y R O R S . —_ - 154 | 2 6 | 2' BELOW WL TO CAP
rrol NN | MATERIAL TO BE REMOVED - [Z30] 4 [ 11 [ wL 10 CAP
LAl Dl | IF REPAIR IS @ OR BELOW |
—/— LN I BELOW GRADE MUDL INE. | | | 238 | 1 8 | WL TO CAP
- R | | TOTAL NUMBER OF CONCRETE PILE JACKETS: 15
‘LJ/\f“L | TOTAL LENGTH OF PILE JACKETS: (CONCRETE) {53 LF
| [ TOTAL NUMBER OF H- PILE JACKETS: 6
TOTAL LENGTH OF PILE JACKETS: (H-PILES) 124 LF
ELEVATION VELW TOTAL NUMBER OF REJACKETS — 3
(ALL P ACKET REPAIR ATION _ :
(AL PILE JACKET REPAIR LOCATIONS SIMILARI - TOTAL LENGTH OF PILE REJACKETS: | 49 LF
¢ o) ) o o) ¢ 0 o) ® 0 o 0 o) ¢ o) ¢ o) o) ¢
o ) ] o ® o [P o ¢ ¢ oo ®d e © Ly @ |@ o ©
¢ O DO ® O ¢ [0 e) © o) ¢ ) O [P ¢ [ ¢ ¢ © ¢ ~ PROJECT NO. B-5195
| | COUNTY: _ TYRRELL
) ® D o) D () ()] ) D ) ) O 1O ()] 0] ) ()] ® O] | STATION: - o
BRIDGE NO. ' 7
@ O
' , . | | STATE OF NORTH CAROLINA
KEY ‘ - | | | DEPARTMENT OF TRANSPORTATION
| | - ()] | - | | RALEIGH
(4) BT NuvBER ‘ | | PILE JACKETS
@ CONCRETE PILE | 0 REPAIR (TYP.)
® H- PILE | < | SHEET 10F 4
PLAN VEIW OF PILE JACKET REPATIR LOCATIONS
DRAWN BY: CLB DATE: 09/09 - | |
CHECKED BY: EBN  DATE: 03/09

SSSSUSERNAMESSSS ss8888SYSTINERSSSS



PILE JACKET OUT OF WATER REPAIR

1C2a

PILE JACKET ABOVE GRADE REPAIR 1C2b
W/ PUMP PORTS

_ EXISTING
PROPOSED 3deek @ OCTOGONAL
CONCRETE COLLAR 3 / CONCRETE PILE

\(\ / *4 STIRRUP

FIBERGLASS ; .
INTEGRAL i{ |
FORM S Al

1 (&
y
‘?—'ﬂ-"-‘-i %l—_—_&—-r ........_...r 1
| , .

2 Lo . |

5: CL. N

N T 1T =|3

s5 REBAR ;/_'7 5 ;6 %

- © N -~ Wm

“ v | = LIl 5| <2 35
£ B Ly B 3| 58 Fs

Z|wn %g:c,sn A ! , e| THle Hie

vl v xln

Tl (avp) -Q\ | e a| 3=

3> gl afe |3
o a

o Hl g TN 215

A l ';;, %‘ o 5 1-_3 a
| aels «xl|=

l i < >

8 =l

o (o al

Q1 z"

N ]

& =

y
. )
| . t_:
MmO
¥, PLYWOOD

JACKET ELEVATION

(ABOVE GRADE/WATER APPLICATIONS)
Jalei SEE JACKET SIZING CHART

BOTTOM FORM
TIGHT FIT TO
COLUMN & SEAL

A

DRAWN BY: CLB
CHECKED BY: EBN

DATE: 09/09
DATE: 09709

EXISTING
PROPOSED _ sk & . SCTOGONAL
CONCRETE COLLAR | CONCRETE PILE
, \(‘ .
FIBERGLASS , /| 4 STIRRUP
INTEGRAL 4 /.
FORM N Y
| A &
1 | == PRI/ S
> |IL | | -
X |
. I I z|3
5 REBAR |, al 2 £l
R AR ey ¥ o 288 e
z B B i EE Fe
3y quaceo LI o| o 5E B
wn| v xjwn
T2 (YR —Q\ e [ e| z35 1L
] Z| o F|n =|F
g 5 - %la % .
w l - w «  Ld )
wnj EWZ g
. o -t Q
’ T| €= (8
3|
- i -l Q
5 < Il 2|
&| PuMP PORT =
M ryea =
T T e s T T e = L

CL.

N

¥, PLYWOOD
BOTTOM FORM
Av TIGHT FIT TO
' COLUMN & SEAL

JACKET ELEVATION

dlek SEE JACKET SIZING CHART

PROJECT NO. B-5195
COUNTY: TYRRELL
STATION:

BRIDGE NO. 7

STATE OF NORTH CAROLINA
DEPARTMENT OF TBAN:SP@RTATE@N
RALEIGH

PILE JACKETS

SHEET 2 OF ¢
' " REVISIONS

no.| sy | pars |no.) sy | pare

wh
jo—
L

SSSSUSERNANESSSS 8882885 YSTINESS29S



DETAIL OF JACKET W/ PUMP PORTS
| STEEL BASE | PILE JACKET BELOW GRADE REPAIR | 1C2¢
FOAM MATERIAL SEAL COLLAR | | W/ PUMP PORTS
| (EX. CARPET PADDING)
84 POWEL BAR (8°LENGTH)  TACKED TO BOTTOM FORM 'FIBERGLASS
4 s EMBEDDED 4 FORM
FIBERGLASS
FORM SPACERS — = INTEGRAL
*5 V| BARS
EVENLY - |
SPACED
¥4~ PLYWOOD _/
BOTTOM FORM
EXISTING
, PROPOSED ek @ OCTOGONAL
~\7 CONCRETE COLLAR CONCRETE PILE
ook & N | \}\ '
. - ;,ﬁ?ﬁ%ﬁ‘;ﬁss 1‘4 / *4 STIRRUP
SECTION B-B _ PLATFORM DETAIL ' INTEGRAL " —\ <1 / L 4
SEE JACKET SIZING CHART , | I o - |
Jek & 30lk SEE JACKET SIZING CHART | Sele i | , ;
, A ‘ 1g *-_-.41.=|==_-_ | 3 .
l\, | : = L] .
| F IBERGLASS | S . . o
CHECKTESL\:;EE Bo | / Eg;geau | & < i | L = s
BE DETERM i - *5 REBAR - o ~ -
BTYY PSU;PPLIER l : 25 REBAF l . g a ) %é
( n) ' 1 F .q & 2 E -4
SIS u BAND SPA. TO = v | + é;,d + | ¥ Q g'ﬁ_'z; H |
l BE DETERMINED Q D |V D = 2 &l& 1S
J . BY SUPPLIER il DSE‘AGED //' g Cl T w»n x =
A [ AREA ; $ wn (72) >E vy u
| JE T 3 sl 235 /s
AUANAN AANAYNNNNY r o £l | 5la Q g
ol I Sl g5z 9
a £ 0|2 a
g ‘ REINF ORC s| 8¢/ o2
- REINFORCING @ = JACKET & - 4° | E BR | | s
p (TYP.) 0" - g|®
A L4p _ ) =
2 f _ (-\7 -9 pTuuP PORT 2\ =)
o~ (TYP.)
TITLTIII A IIIIITIIL. PUMP PORT - |
- (TYP.) y
2 \ | | . 1 e T |
w ' N . ’f-'-.f-"a..':':: 9 . - — — =T\
- CONCRETE FILL N L — AR IOAOR AR , |
%38 - | | \ Cc4d
a|3E LBk - . 4-70 6
58 - _ STEEL BASE | ‘ | INSTALL SECTION"_S__... l WASHED STONE |
|3& | COLLAR | ~ OF JACKET BELOW B -
- FOAM MATERIAL SEAL ‘ | GRADE TO SEAL ‘ ||
* (EX. CARPET PADDING) . }
o TACKED TO BOTTOM FORM | - | ‘ | | 1 . |
[ S S S N , < S |
%'TErLonFODR | |
L ~ SOTTON FORM | . PROJECT NO. B-5195
~__ FRICTION COLLAR FOR .
' " BAgg geaucstppom | | | \J" COUNTY: TYRRELL
| | | | o | STATION:
SECTION A-A | JACKET ELEVATION b -
| | (BELOW GRADE APPICATIONS) - | .
Jekk SEE JACKET SIZING CHART
| STATE OF NORTH CAROLINA
— DEPARTMENT OF TRANSPORTATION
RALEIGH
SHEET 3 OF 4
| REVISIONS
wo.| By | parz [no.)] sy | parx
DRAWN BY: CLB DATE: 09/09 : ~ 3 E
CHECKED BY: EBN DATE: 09/09 | - | - 2 | «

SESSUSERNAVESSSS s88438SYSTIVESRESS



BELOW GRADE DETAIL , o I P

SEAL JOINT TAPPING/DRILLING
(BELOW GRADE REPAIR) SEAL JOINT \G/oR:
SECTION C-C

- FIBERGLASS
INTEGRAL
*4 DOWEL BAR (8“LENGTH) o *4 DOWEL BAR (8“LENGTH) FORM

EPOXY GEL SEALER
EMBEDDED 4 EMBEDDED 4“

F IBERGLASS FIBERGLASS |
INTEGRAL - —T el
FORM : ' xrfncferrfendy / ety

INTEGRAL WASHED STONE
SECTION C-C

84 S ==
FORM SPACERS

FORM

16"

*5 VI BARS
EVENLY
SPACED

SCREWS @ 1'-0*CTS.

FORM
REINFORCING
BANDS

JACKET SIZING CHART

PILE/ RECOMMENDED JACKET SIZE
COLUMN
- SIZE ‘ROUND SOUARE

12" SQUARE 28" @ 24" X 24"
14 SQUARE 30" @ 26"X_26"
{6* SQUARE 34" @ 28X _28°
, 20"SQUARE | 38*@ 32°x 32"
[ 24~ SOUARE 44" o 36"X_36"
, 30" SOUARE N/A 42-x_42-

»$S SELF TAPPING/ORILLING

SECTION D-D BOTTOM DETAIL

3 & %6k SEE JACKET SIZING CHART %k & ook SEE JACKET SIZING CHART

Va" X l'/;

6"

FIBERGLASS

INTEGRAL .
FORM ' ROUND PILE @ + 10~ N/A

CHECK VALVE TO
BE DETERMINED
BY SUPPLIER

e R .’ FIBERGLASS INTEGRAL FORM  [ocreowi TPmeo: | wa

A BAND SPA. TO
| BE DETERMINED
BY SUPPLIER

-

ANNANANNNTNNNANNANNY SN i | | ~ | | REPAIR SEQUENCE

: @ = JACKET @ - 4~
l FORM JAC E~ D Completely remove allloose delaminated and weak concrete, oll, grease, laitance and other
‘ RE INFORCING \'-0" Lap ‘ contaminants. Prepare concrete using acceptable mechanicalmeans and concrete cleaners
BANDS and degreasers as necessary to obtagin clean, sound and rough surfaces. Coarse aggregate
(TYP.) | , shallbe exposed. Concrete pile surfaces should be sound and free of contamination. Where
: | : marine growth or other contaminants exist, including visible signs of corrosion, a high
1 ‘ . pressure water blast should be utllized to ensure a clean, sound, contaminant- free surface

LA 72277, PUMP PORT for op‘l’i-mum b.ond. | . . .
(TYP.) 2) Clean reinforcing steel& columns or pile, of alirust and foreign material

3) Determine fiberglass Integral form length. Minimum length Is 2’ above and below clean, sound,
contaminant-free surface.

Sl_on
(TYP.)

4) Drill%” holes and place *4 dowels w/ epoxy grout.

ss77 //@m , 5) Bulld the rebar cage by placing the *4 stirrups and verticalreinforcing steelin accordance
, - with the project drawing.

6) Install form spacers to insure adequate concrete cover at dlparts of the sleeve.

| 7) Install the leave- in place Fiberglass Form (also called Jacket or Collar). The diameter of the
' 4" T0 6*DEPTH jacket should be large enough to In- circle the pile while providing @ minimum of 5”total

CONCRETE FILL

2'-0"
MINIMUM HEAD
REQUIRED

o

WASHED STONE | | ‘ clearance. 2 of clearance between the plle and the reinforcing steeland 2"“of clearance
' between the reinforcing steeland the form.. (see Jacket sizing chart)

-_ ‘ — — 8) Insert concrete pump hose thru top of Jacket and extend to just above the bottom
~i— — - , 1 and pump at a flow rate to the desired fillelevation. If site conditions prohibit inserting
: ' pump hose thru top of jacket then instalipump ports and place concrete as shown in
JET SECTION OF the details. . -

‘éé%%TT%E‘é%‘zL“S &, 9) Place concrete fill. Instalipump port(s)in jacket for underwater applications.Ports should
: have a check valve to keep back flow of concrete once pump nozzle Is removed. For PROJECT NO. B-5195

concrete placements greater than 5° use multiple ports spaced 3’ vertically and alternating _ -

180° from previous port.A minimum of 2’ of concrete head, is needed above port prior to COUNTY: TYRRELL

SECTION C"C . : | S changing ports. . | STATION: -

10) Remove form work when concrete strength achieves 3000 psi
BRIDGE NO. I

STATE OF NORTH CAROLINA

DEPARTHENT OF TRANSPORTATION
RALEIGH

l:_ou

PTLE JACKETS

SHEET 4 OF 4

REVISIONS
, | | : » no.| sy | parz |no.] By | pars
DRAWN BY: CLB DATE: 09/09 _ , 1 E
CHECKED BY: EBN DATE: 09709 - | | - | | 2 | ¢

| SSSSUSERNAVESSSS 2322385 YSTINESSS8E
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DESTIGN DATA:

SPECIFICATIONS  =------=-=-=-~=--~ A.A.S.H.T.0. (CURRENT)
LIVE LOAD =--=----=-====-=----~ 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 R
| GRADE 60 ° - - 24,000 LBS.PER SQ. IN.

CONCRETE IN COMPRESSION - --=--=---- - 1,200 LBS. PER SO.IN.
CONCRETE IN SHEAR - ----======~-~ SEE A.A.S.H.T.O.
STRUCTURAL TIMBER - TREATED OR -
 UNTREATED - EXTREME FIBER STRESS - - - - - 1,800 LBS. PER SO. IN.
 COMPRESSION PERPENDICULAR TO GRAIN _ _ __ \1s Les. PER So. TN
EQUIVALENT FLUID PRESSURE OF EARTH - - - - - 30 LBS. PER CU.FT.
| S (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 2006 “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. |

REV. 6-16-95 EEM (WRGW  REV. 5-7-03 RWW W JTE — - : 30-NOV-2006 15:26

REV. 8-16-99 RWW (WLES REV..5-1-06 TLA WGM PhissoTie

STANDARD NOTES

ALLOWANCE FOR DEAD LOAD‘DVEFLECT»ION, 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, YERTICAL 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 OUT

TO OUT AS INDICATED ON PLANS.

WIRE BAR SUPPORTS SHALL BE PROVIDED FOR REINFORCING STEEL WHERE
INDICATED ON THE PLANS. WHEN BAR SUPPORT PIECES 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
¥," @ 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"9@
STUDS FOR 4 - 3/4°@ STUDS. STUDS OF THE LENGTH SPECIFIED ON THE PLANS MUST
BE PRQVIDED. THE MAXIMUM SPACING SHALL BE 2’-Q%

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
TG 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
ggua\éé‘ksﬁ'{zimg SURFACE AT A SUITABLE ANGLE PRIOR TO PAINTING, GALVANIZING,
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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.

SPECTIAL 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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