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MINNESOTA DEPARTMENT OF TRANSPORTATION

THE COUNTY OF OLMSTED

CONSTRUCTION PLAN FOR

GRADING, AGGREGATE BASE, CONCRETE AND BITUMINOUS SURFACING &
BRIDGE No. 55J65, 55476, 55J77, 55J78, 55J79, 55480 & 90780(EXTENSION)

Minn. Proj. No.

GOVERNING SPECIFICATIONS

THE 2005 EDTION OF THE MINNESOTA BEPARTMENT OF TRANSPORTATION
“STANDARD SPECIICATIONS FOR CONSTRUCTION™ SHALL GOVERN.
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THE SUBSURFACE UTILITY INFORMATION IN THIS PLAN IS UTILITY
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DATE: 032510

FILE NAME: PIOEEQOY.DWE

STATEMENT OF ESTIMATED QUANTITIES

SPECIFICATION M ITEM UNITS SAP. 35-610-22 ES{'I?IAA%ED
NO. NOTES NON GUANTITIES
PARTICIPATING o spmiCiPATING
2021501 | MOBILIZATION LUMP SUM 1 [
2031501 | FIRLD OFFICE, TYPE O EACH 1 t
2101501 | CLEARING ACRE 237 7 277
2101502 | CLEARING TREE 214 214
2101506 | GRUBBING ACRE 2.77 P 277
2101507 | GRUBBIG TREE 214 214
2184501 | REMOVE CONCRETE CULVERE L. FT. 613 513
2104501 | REMOVE METAL CUEVERT UN. FT, 2535 2535
2104501 | REMOVE FENCE [©) LN, FT. 41949 41948
2104561 | REMOVE FOOTING @ UN. FT. 80 80
2104501 | REMOVE CONCRETE BOX_CULVERT UN. £, 162 162
2104505 | REMOVE CONCRETE DRAVEWAY PAVEMENE & SQ. D. 27 27
2164505 | REMOVE CONCRETE PAVEMENT 5Q. YD, 254 25¢
2104505 | REMOVE BITUMINOUS PAVEMENT [O) 50, 0. 120104 120104
2104507 | REMOVE AGGREGATE &) CU. YD, 359 358
2104508 | REMOVE CISTERN ©® EACH 1 [
2104511 | SAWING CONCRETE PAVEMENT (FUL DEPTH) LIN. FT, 0 6
2104513 | SAWING BITUMINOUS PAVEMENT {FULL DEPTH) UN, FT. 575 575
2106.607 | UNCLASSHIED EXCAVATION [ U, YD 257420 {P) 257420
2106.607 | COMMON EMBANKMENT (V) cu. Yo 161515 (F) 161515
2123.503 | NOTOR_GRADER 1@ HOUR 24 24
2123507 | 1.0 CU. YD, SHOVEL 1} {8 HOUR 24 24
2123508 | 15 CU. YD. SCRAPER 8 HOUR 24 24
2123509 | DOZER 8 HOUR 24 %
2123.641 1 INSTRUMENTED COMPACTOR LUNP SUM 1 i
2130501 1 WATER 01O M-GALLONS 350 250
2211.501 ] AGGREGATE BASE, CLASS 2 0 TON 6158 6158
2211.501 | AGGREGATE BASE, CLASS 5 MOD. { Ton 81902 (P} 81902
2301,531  { EXPANSION JOINT DESIGN £8S LN, FT. 48 48
2301.538 | DOWEL BAR {EPOXY COATED) 2 EACH 62064 62064
2301.551_ | BRIDGE APPROACH PANEL EACH 2 2
2301602 | DRILL & GROUT DOWEL 8AR (EPOXY COATED) EACH 56 56
2301.602_ | DRILL & GROUT REINF. BAR {EPOXY COATED} EACH 58 58
2301.604 | CONCRETE PAVEMENT 8 5Q. YD 112954 (F) 112964
2301.604 | CONCREFE SHOULDER 6 5G. 1D, 131 [OINEY
2301.608 | SUPPLEMENTAL PAVEMENT RONFORCEMENT POUND 9640 9640
2360.501 | TVPE SP 9.5 WEARING COURSE MIX (3} 3 oN 5462 5462
2360.501 | TYPE SP_12.5 WEARING COURSE MIX (3C) 44 oM 8691 8691
2412.511 | 6x5 PRECAST CONCRETE BOX CULVERT N, FT, 23 88
2412511 | 8x4 PRECAST CONCREIE BOX CULVERT LN, FT, [ 92
2412511 | 8x5 PRECAST CONCRETE BOX CULVERT LN, FT. 168 168
2412511 | 104 PRECAST CONCREIE BOX CULVERF LN, FT, 84 84
2412.511 | 10x6 PRECAST CONCRETE BOX CULVERT LiN. T, 168 168
2412511 | 10x10 PRECAST CONCRETE BOX CULVERT . FT. 58 58
2412511 | 12«6 PRECAST CONCREIE BOX CULVERT UN. T, a3 83
2412511 | 14x4 PRECAST CONCREVE BOX CULVERT LN, FT, 188 188
2412512 | 6x5 PC CONC. BOX CULVERE END SECTION EACH 2 2
2412512 | 8xé PC CONC. BOX CULVERT END SECTION EACH 2 2
2412517 | 8x6 PC CONC. BOX_CULVERT END SECTION EACH 4 4
2412512 | 10x4 PC CONC. BOX CULVERT END SECTION EACH 2 2
2412512 | 10x6 PC CONC. BOX CULVERT END SECTION EACH 4 4
2412512 | 10x10 PC CONC. BOX CULVERT ENB SECTION FACH 4 4
2412512 [ 126 PC CONC. BOX CULVERT END SECTION EACH 2 2
2412.512 | 14x4 FC CONC. BOX CULVERT END SECTION EACH 4 4
2442501 | REMOVE EXISTING BRIDGE (6] LUNP SUM 3 3
2451.507 | GRANULAR BEDDING (V) [E)] U YD 623 P 623

@0 ® OORO

PORROL®

®

SPECIFICATION 1903 SHALL NOT APPLY FOR THESE [TEMS.

CONSISTS OF CONCREFE GARAGE FOOTING AT STA. 108453 — 50° RT.,

CONSISTS OF CONCREFE DRIVEWAY AT STA. 207487 ~ 40° T0 65" RT.,

APPROXMATE BEPTHS OF (NPLACE BTUMINOUS ARE 9" FROM STA. 101488 TO STA. 258+33,
7" FROM STA. 258+33 TO STA. 203433, 9" FROM STA. 293+33 TO STA. 482450, 7° FROM
STA. 482450 TO STA 513+50 AND §° FROM STA. 513+50 19 STA. 532300

CONSISTS OF APPROXIMATE 8" DEPTH FROM STA. 275450 TG STA. 277496 AND 8" DEPTH
FROM STA. 278482 TO STA. 280+50.

CONSISTS OF B x 9" CONCRETE CISTERN AT STA. 322486 — 46" L.
INCLUBES 39505 CU. YDS. OF TOFSOIL EXCAVATION.

TO BE USED FOR FIELD TILE RESTORATION AND MISCELEANEQUS SHAPING IN THE FIELD, AS
DIRECTED BY THE ENGINEER,

INCEUBED FOR DUST CONIROL WiTHIH THE PROJECT LIMITS ONLY, AS DIRECTED BY THE ENGINEER.
INCLUDES 3165 TONS FOR SIDE ROADS AND 2961 TONS FOR DRIVEWAYS AND FIELD ENTRANCES.
INCLUDES 1683 TONS FOR SIDE ROADS AND 670 TONS FOR C.SAH. 2 (EAST).

DOWEL BARS SHALL BE 1—i/4 INCH DIAMETER.

INCLUDES 316 TONS FOR SIDE ROADS AND 235 TONS FOR DRVEWAYS.

INCERIDES 962 TONS FOR SIDE ROAGS AND 326 TONS FOR DRIVEWAYS.

CONSISTS OF BRIDGE No. 88725 AT STA. 174+35.00 — C/L, BRIOGE No. 16148 AT STA.
192+25.00 AND BRIOGE No. L6147 AT STA. 263+52.00.

GRANULAR BEDDING TO BE USED AT BOX CULVERES. ALL OTHER CENTERUNE PIPE CULVERIS SHAIL
BE PLACED OM CLASS "B BEODING WHICH SHALL BE RCIDENTAL TO THE PIPE CULVERT ITEM.

BASIS OF QUANTITY

AGGREGATE BASE, CLASS 2 ~ 140 LBS,/CU. FT. COMPACIED

AGGREGATE BASE, CLASS 5 M0D. — 40 [BS./CU. F1. COMPACTED

BAUMINOUS MIXTURE — t10 LBS./SQ. YD./1 INCH BEPTH

SEED MXTURE 110 - 100 LES./ACRE

SEED MIXTURE 250 - 70 LBS./ACRE

SEED MOGURE 325 - B4 LBS./ACRE

SEED MiXTURE 328 — 88 LBS./ACRE

MULCH MATERIAL TYPE 1 - 2 TONS/ACRE EXCEPT EROSION BLANKET AND SOD AREAS

STANDARD PLATES
THE FOLLONING STANDARD PLATES, APPROVED BY THE FEDERAL
HIGHWAY ADMINISTRATION SHALL APPLY ON THiS PROJECT.

PLATE
HO. DESCRIPTION

1070L REINFORCED PANEL QVER CULVERTS

1103 TYPICAL DOWEL BAR ASSEMBLY

11410 PAVEMENT KEYWAY FOR KEYED JOINT CONSTRUCTION

11500 CONSTRUCTION OF HEADER JOINTS

30066 CGASKET JOINT FOR RC. PIPE

J040F CORRUGATED METAL PPE CULVERT

S000L RENFORCED CONCRETE PIPE

30066 GASKET JOINT FOR R.C. PIPE

3014 RENFORCED CONCRETE #iPE ARCH

S040F CORRUGATED NETAL PIPE CULVERT

31006 CONCRETE APROMN FOR REINFORCED CONCRETE PIPE

31106 CONCRETE APRON FCR REINFORCED CONCRETE PIPE-ARCH

3i23J METAL APRON FOR €.5. PIPE

31248 METAL APRON CONNECTION

353ic PRECAST CONCRETE HEADWALL FOR SUBSURFACE DRAINS

3133 RIPRAP AT RCP OUTLETS

34E RIPRAP AT CMP QURLETS

31468 CONCRETE PiPE TIES

3221C CORRUGATED STEEL PIPE COUPLING BAND

4005L MANHOLE OR CATCH BASIN (DESIGN F)

4006L MANHOLE OR CATCH BASIN (DESIGN G OR H)

4011E PRECAST CONCRETE BASE

4101D RING CASTING FOR MANHOLE OR CATCH BASIN

4110F COVER CASTING FOR MARHOLE

41286 CATCH BASIN FRAME CASTING

41518 GRATE CASHNG FOR CATCH BASIN

41600 CURB BOX CASTING FOR CATCH BASIN

FASEL CONCRETE WALK & CURB RETURNS AT ENTRANCES

7100H CONCRETE CURB AND GUITER

i INSTALLATIGN OF CATCH BASIN CASTINGS

80001 STANDARD BARRICADES

000D APPROACHES AND ENTRANCES

91020 TURF ESTABUSHMENT AREAS (AT PIPE GULVERT ENDS}

UTILITY LOCATIONS

GOPHER STATE ONE CALL 1-800-252-1166

CONTRACTOR SHALL VERIFY ALL UNDERGROUND UTILITY LOCATIONS AND ELEVATIONS
PRIOR TO CONSTRUCTION. ALL INPLACE UTILITIES MAY NOT BE SHOWN ON THIS PLAN.

DISK ANCHORING — ALEL SEEDING AREAS EXCEPT 1:2 SLOPES AND SOD AREAS -
COMMERCWL FERTIJZER — 200 LBS./ACRE FITLE:
ESTIMATED QUANTITIES
cerrico QMO PRAIMIBIC reo. 10199\ T A[S 2010 S.AP. 55-610-22 Sheet No. 2 of 299 Sheets
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DATE; D3-25-1D

FILE NAME: POBEQO2.0WS

STATEMENT OF ESTIMATED QUANTITIES STATEMENT OF ESTIMATED QUANTITIES
SPECIFICATION MEN SAP. 55-610-22 TOTAL SPECIFICATION ITEM NS SAP. S3-0H0-22 |
KO. Hew NoTEs | UNTS NGH | Eonmen NO. e NOTES spp— o Il
PARTICIPATINGp o o0 o ARTICIPATING
2501511 §27 €S PIPE CULVERT Bl FT. 198 198 2575.50t SEEDING ACRE 920 920
2501.511 5" 05 PIPE CULVERT BN, FT. 37 37 2575.50% SEED, MIXTURE §10 POUND gist 8461
2501.511 §8" CS PIPE CULVERT HN. FT. 2118 2118 2576.502 SEED, MIXTURE 250 POUND 5800 5800
2501.511 24" CS PIPE CULVERT EIN. FT. 700 100 2575502 SEED, MIXTURE 325 POUND 55 5%
2501.5%1 24" RC PIPE CULVERT £IN. FT. 164 1684 2575502 SEED, MIXTURE 328 POUND 28 98
2501.511 42" RC PIPE CULVERT BN, FT. 90 90 2575.505 SODDING TYPE LAWN @ SQ. YD. 35023 35023
2575.511 MULCH WATERIAL, TYPE TON 1200 129.0
2501.515 §2° GS PIPE APRON EACH 10 10 2575.518 DHSK ANCHORING ACRE 845 G645
2501,515 i5° 6S PIPE APRON EACH 2 2 2575.523 EROSON CONTROL BLANKEE, CAFEGCRY 2 @ S¢. YD 18099 18099
25301515 8" GS PIPE APRON EACH 94 94 2525523 EROSION CONTROL BLANKET, CATEGORY 3 G) 5G. YD 48940 48940
2501.515 24" GS PIPE APRON EACH 28 28 2575.523 EROSION CONTROL BLANKET, CATEGORY 4 (D SQ. YD 23757 23757
2501515 §8" RC PIPE APRON EACH 2 2 2675.523 EROSION CONTROL BLANKEY, CATEGCRY 5 (D 5¢. YD 6764 6764
2501.515 24" RC PIPE APRON FACH [ 6 2575523 ERGSION CONIRGL BLANKET, CATEGORY € @ 5. YD. 1822 1822
2501.515 427 RC PIPE APRON FACH 2 2 2575.532 FERTHIZER, TVPE 1 POUND 18370 18370
2575.570 RAPID STABIUZATION METHOD 1 ACRE 10 10
2501.521 42" SPAN €S PIPE-ARCH CULVERT HN. FT. 43 43
2501,521 38" SPAN REC PIPE-ARCH CULVERT CL. FA HN. FT. 262 262 2580,603 INTERI PAVEMENT MARKING EIH. FT. 34592 34592
2501.521 44" SPAN RC PIPE~ARCH CULVERT CL. HA EN, FT. 172 172
2582502 47 S0UD UNE WHITE — EPOXY LN, FT. 86672 86672
2601.525 42" SPAN 65 PIPE-ARCH APRON FACH 2 2 2582.502 4" SOUD UNE YELLOW — EPOXY LN, FT. 16863 19863
2501.525 367 SPAN ARG PIPE-ARCH APRON FACH 6 6 2582.502 4" BROKEN UNE YELLOW — EPOXY UN. FE. 7839 7939
2501525 44" SPAN RC PIPE-ARCH APRON EACH 4 4 2582502 4 DOUBLE SOUD LINE YELLOW - EPQXY UN. FT. 3395 3395
2502.501 4" PRECAST CONCRETE HEADWALL EACH 152 152
2502.521 4" TP. PIPE DRAIN EIN, FT. 2259 2259
2502.541 | 4 PERF. PE. PIPE DRAN LN, FT. 81095 81095 (1) SPECIFICATION 1993 SHALL NOT APPLY FOR THESE ITEMS,
@ AEM INCLUDES WANTENANCE DURING THE LENGTH OF THE €ONTRACT AMD REMOVAL ONCE TURF
2503541 18" RC PIPE SEWER €L IV LN, FT. 93 93 HAS BEEMN ESTABLISHED.
2503.541 24" RC PIPE SEWER CL. Il LN, FT. 188 188
2506.502 CONSTRUCT DRAINAGE SIRUCTURE DESIGN F EACH 1 1
2506,502 CONSTRUCT DRAINAGE STRUCTURE DESIGN G EACH 1 1
2511.501 RANDOM RIPRAP, CLASS (Il (D CU, Y8, 596 596
2520.501 LEAM M BACKALL CU, B, 46 (P} 416
2531.501 CONCRETE CURB & GUITER DESICH B424 LN, FT. 475 475
2531.507 5" CONCREIE DRIVEWAY PAYEMENT 5Q. YO 24 24
2563601 TRAFFIC CONTROL LUNP SUM 1 1
7575002 | SILF FENCE, TYPE MAGHINE SUGED [016) ON, 1. 26195 76196
2573.512 TEMPORARY DACH CHECK, TYPE UN. FT. 2550 2550
2573.512 TEMPORARY DACH CHECK, TYPE 2 LN, FF. 1744 1744
2573.513 TEMPORARY DITCH CHECK, TYPE 7 CU. YD. t00 160
2573540 FILTER LOG, TYPE STRAW Bi0ROLL @ LIN. FE 3696 3696
2573550 EROSION CONTROL SUPERMISOR LUKP SUM 1 ]
_BASIS OF QUANTITY
KGGREGATE BASE, CLASS 2 — 140 LB‘S./CU. FT. COMPACTED
AGGREGATE BASE, CLASS 5 MOD. - 140 LBS./CU. FT. COMPACTED
BITUMINOUS NR(TURE — 110 lBS/SQ YD./1 1NCH BEPTH
SEED MIXTURE 110 — 100 LBS./ACRE
SEED MIXTURE 250 — 70 LBS./ACRE
SEED MIXTURE 325 - 34 LBS./ACRE
SEED MIXTURE 328 - 88 LBS./ACRE
MULCH MATERAL TYPE 1 ~ 2 TONS/ACRE EXCEPT ERGSION BLANKET AND S0D AREAS
DISK ANCHORING — ALL SEEDING AREAS EXCEPT 1:2 SLOPES AND SOD AREAS gy
COMMERCIAL FERTUIZER — 200 i.BS/ACRE )
ESTIMATED QUANTITIES
CERTIFED BY%M&%&&M& No199NT 4[5 2010 S.A.P. 55-610-22 Sheet No. 3 of 299 Sheets




DATE: D4=-05-10

FILE NAME: PXDGTYQ1.DWG

£
CSAH. 10

AL UTRITY POLES AND OVHER UAMIELDING OBJECTS SHALL BE
REMOVED AND RELOCATED QUTSIOE OF THE RECOVERY AREA.

EXISTING
RAW

50° fAW

3" TOPSOIL
AND SEED 1

42" RECOVERY AREA

50' R/

42" RECOVERY AREA

PROFILE GRADE

i 12

i2' |
RIGHT TURMN LANE

4.0% 37 TOPSORL

VARIABLE DEPTH AGGREGATE —'

BASE, CLASS 2
1-1/2" BITUNNOUS WEARING COURSE gswmwci

2" BITUMINOUS WEARING COURSE

SPWEB340C

2-1/2" BTUMINOUS WEARING COURSE {SFWEB340C
9" AGGREGATE BASE, CLASS 5 MOD.

1-1/2" BIUMINOUS WEARING COURSE (SPWEA340C)
1 2° BITUNINOUS WEARING COURSE (SPWEB340C)
2-1/2" BITUMINOUS WEARING COURSE (SPWEEI40C)

VARUBLE DEPTH AGGREGATE BASE, CLASS 5 MOD.

TYPICAL SECTION

STA. 101488.41 TO STA. 106470.56

\" -
STRIP TOPSOIL
@

NOTES:

(D) SEE SUPERELEVATION DIAGRAM AND CROSS SECTIONS FOR ADDITIONAL
CROSS SLOPE INFORMATION.

(D SALVAGE THE EXISPNG TOPSOIL AND USE AS SLOPE DRESSING TO THE
EXTENT AVAILABLE. TOPSOIL EXCAVATION SHALL 8 INCLUDED IN UNCLASSIFED
EXCAVATION FOR PAYMENT AND NO ADDTIONAL COMPENSATION WiLL BE
MADE FOR STOCKPILING AND RESPREADING OF THE TOPSOIL.

(3 SEE PLAN AND PROFILE SHEETS AND CROSS SECTIONS FOR TEMPORARY
FASEMENY INFORMATION.

NEW € NEW
R/W CSAR 10 RAW
! 1
50' RAW ' R/W
| 1 |
42' RECOVERY AREA 42" RECOVERY AREA
t | | 1

— & ¢ 12 17 &
PROFILE GRADE
i 40% 200 |\ 205, | Jaox 3" ToPSOIL !
1 1 1 ; S [AND SEED
H
" . N 1-1/2" BITUMIOUS WEARING COURSE (SPWEA340C) ,
3 mTé’PSSE%’E’; # NOM REINFORCEQ CONCRETE PAYEMENT — 2° BITUMINOUS WEARNG COURSE (SPWEB340C)
67 AGGREGATE. BASE, CLASS 5 MGD. VARMBLE DEPTH AGGREGATE BASE, CLASS § MOD. / > ®
! |
STRIP TOPSOL
TYPICAL SECTION
STA. 106+484.24 TO STA. 531+50.00
TLE:

» -

TYPICAL SECTIONS

CERTIFIED BY@#FQAM,REG. No._ 19917 32'5 2010
U NSLD PROFESSIONAL ENGNEER

S.A.P. 55-610-22 Sheet No. 4 of 299 Sheets
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0%~04-10

DATE:

FILE NAME: PIQ6JLOT.DWG

100 101

°

‘E AND INCIDENTAL TO PAVING ITEMS AND NO DIRECT
COMPENSATION WILL BE MAOE THEREFOR.

2. ALL REINFORCEMENT BARS ARE INCIDENTAL TO
PAVING TEMS AND NO DIRECT COMPENSATION WILL
BE MADE THEREFOR.

3. CONSTRUCTION HEADER JOINTS SHALL 8E INCIDENTAL
T0 PAVING ITEMS AND NO DIRECT COMPENSATION
Witk BE MADE THEREFOR.

S NOTES
7. 1. C2A-0 CONTRACYION JOINTS ARE 15 FOOT SPACING

LR

STA. 113450.00

STA. 113450.00

LITH

LEGEND

BITUMINOUS SURFACING

/7
rd d
// // 2
//// 5
yod 2
/ |
v
s
7/
o4
4 g T
/ STA. 107433.00 — C/L (14 SKEW)
H CONSTRUCT 1 — 15 FT. REINFORCED )] 25 50 100
1 PANEL PER LANE
SCALE iN FEET
=
[Siy lo
LE B
o $
|3 5
l -
‘ &
I
|

MATCH LINE

15" PANEL
TYP.

-

"_MATCH= LINE

C.S.A.H. No. 10
SURFACING PLAN
STA. 100400.00 to STA. 127+00.60

— - w0 (9917 2010

S.AP. 55-610-22

Sheet No. 64 of 299 Sheets
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DATE; D3—D4—10

FILE RAME; PI0BJLOZ.OWG

<
@
o
&
4
~
o
<
7

1. C2A~D CONTRACTION JOINTS ARE 15 FOOT SPACING
AND INCIDENTAL TQ PAVING TEMS AND NO DIRECY
COMPENSATION WILE BE MADE THEREFOR.

2. ALL REINFORCEMENT BARS ARE INCIDENTAL TO
PAVING FTEMS AND NO DIRECT COMPENSATION WiLL
8E MADE THEREFOR.

3. CONSTRUCTION HEADER JOINTS SHALL BE INCIOENTAL
TO PAVING fTEMS AND NO DIRECT COMPENSATION
WLt BE MADE THEREFOR.

140+00.00

STA.

MATCH LINE

15’ PAMEL
TYP.

STA. 140+00.00

EiTH

LEGEND

BITUMINOUS SURFACING

MATCH LINE

e,

o 26 50 100

SCALE IN FEET

STA. 1534-50.00

MATCH LINE

15" PANEL
TP,

STA. 148+00.00 — C/L
CONSTRUCT 2 — 15 FT. REINFORCED

PANELS PER LANE

“MATC%%JNE

C.S.AH. No. 10
SURFACING PLAN
STA. 1Z7+00.00 to STA. 153+50.00

CERTIFIEQ BY&%MA_@M@EG. No 19917 _4/5 2010
NS FPROFESSION, ELGNEER ¥

S.A.P. 55-610-22

Sheet No. 65 of 299 Sheets
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NOTES

1. C2A-D CONTRACTION JOINTS ARE 15 FOOT SPACING
AND INCIDENTAL TO PAVING {TEMS AND NO DIRECT
COMPENSATION WILL BE MADE THEREFOR.

2, ALl REINFORCEMENT BARS ARE INCIOENTAL TO
PAVING [FEMS AND NO DIRECT COMPENSATION WitlL
BE MADE THEREFOR.

3. CONSTRUCTION HEADER JOINTS SHALL BE INCIDENTAL
TO PAVING [MEMS ANO NO DIRECT COMPENSATION
WILL BE MADE THEREFOR.

STA. _153+50.00
STA. 166+450.00

12 164 S B s
+

12’

DATE: D3~D4—1D

FLE NAME! FIDBJLOS.DWG

Ll
= Ll
- 5
& T
= ]
E <
4] 25 50 100
LEGEND
SCAME IN FEET
BITUMINOUS SURFACING
i
g 4 l
pax 1 1,—;! <
D Joiz\ =
© A odha N +
E i + 8
| - —
& R <
AN g
LiTH ! i

MATCH_ LINE

«— 15" PANEL
TYP.
{11
| {1
bl
Pl L
AN =
I A =
L. A 2
A4 |
STA. 174+35.00 —~ C/L (8 SKEW) THLE:
CONSTRUCT 4 — 15 FI. REINFORCED ' C.S.A.H. No. 10
PANELS PER LANE SURFACING PLAN

STA. 153+50.00 to STA. 180+00.00

CERTIFIED BY%M@M%WEG no 19917 _4[S =0 S.A.P. 55-610-22 Sheet No. 66 of 299 Sheets




NOTES

1. C2A—D CONTRACTION JOINTS ARE 15 FOOT SPACING
AND INCIDENTAL TO PAVING TEMS AND NO DIRECT
COMPENSATICN WitL BE MADE THEREFOR.

2. ALl REINFORCEMENT BARS ARE INCIDENTAL TO
PAVING TFEMS AND NO DIRECT CCMPENSATION WILL
BE MADE THEREFOR.

3. CONSTRUCTION HEADER JOINTS SHALL BE INCIDENTAL
TO PAVING ITEMS AND NG DIRECT COMPENSATION
WiLL BE MADE THEREFOR.

STA. 180+00.00
STA. 193+00.00

LITH

|
J N\

T e

T T R o P R e

—=— 15" PANEL
TYP.

DATE: 03-04-10

FILE NAME. PI0&JL04.DWG

1ol
5 2
I
O e
= (]
§| <
STA. 19242500 — G/L (15 SKEW)
CONSTRUCT 3 — 15 FT. REINFORCED Q 25 50 100
LEGEND PANELS PER LANE
SCALE IN FEET
BITUMINQUS SHRFACING

<l
o fstal
S | 1] S
e [s} (=]
5 \ge] 2
> | %71 ©
< Pl e
% [ 1] <

P

LT L

— 15' PANEL
TYP.

|
X

MATCH LINE

C.S.AH. No. 10
SURFAGING PLAN
STA. 180+00.00 to STA. 206+50.00

-
] - ai

cermrien oY gAYV EOMAO N sec. wo. 19 91T 4[5 io S.AP. 55.610-22 Sheet No. 67 of 299 Sheets
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DATE: 03—04—10

FILE NAME: FIOBJLOS.DWG

STA. 206+50.00

L1TH

Bi

1. C2A—D CONTRACTION JOINFS ARE 15 FOOT SPACING
AND INCIDENTAL TO PAVING (TEMS AND NG DIRECT
COMPENSATION WitL. BE MADE THEREFOR.

2. AL REINFORCEMENT BARS ARE INCIDENTAL TO
PAVING ITEMS AND NO DIRECT COMPENSATION WILL
BE MADE THEREFOR.

3. CONSTRUCTION HEADER JOINTS SHALL BE INCIDENTAL
TO PAVING [TEMS AND NO DIRECT COMPENSATION
WILE. BE MADRE THEREFOR.

] B 217 3

218

STA. 220+00.00

£ 5

Z (o e '

__MATCH_LINE
=

e e O e

3 t +

e 15" PANEL
TYP.

% T MATCH LINE

g

Y] 25 50

SCALE IN FEET

LEGEND
BITUMINOUS SURFACING

ol

Q

Q)

(=]

+

Q)

N|

™~

<

0

STA, 2334-00.00

15" PANEL
P,
31
=
|
5
3
STA, 222+413.00 — C/L
CONSTRUCT 2 - 15 FT. REINFORCED
PANELS PER {ANE L

-

]

—— =

MATCH LINE

C.S.A.H. No. 10
SURFAGING PLAN
STA. 206+50.00 to STA.233+00.00

CERTIFIED BY %WREG. 0. 19917 4[5 2010
TICtHE) FROF ONAL ERGNEER 1

S.A.P. 55-610-22
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DATE: O3=-D4~1D

FILE NAME: PIDEJLOG.OWG

STA, 233+00.00

LiTH

1.

C2A—D CONTRACTION JOINTS ARE 15 FOOT SPACING
AND INCIDENTAL TO PAVING ITEMS AND NO OIRECT
COMPENSATION WILL BE MADE THEREFOR.

. AtE REINFORCEMENT BARS ARE INCIDENTAL TO

PAVING ITEMS AND NO DIRECT COMPENSATION WILL
BE MADE THEREFOR.

. CONSTRUCTION HEADER JOINTS SHALL BE INCIDENTAL

TG PAVING [TEMS AND NO DIRECT COMPENSATION
Will. BE MADE THEREFOR.

STA. 246+00.00

LeJ

=

3

S

<
STA. 238+00.00 — C/L
CONSTRUGT 2 — 15 FT. REINFORCED
PANELS PER LANE

o

Q

(o]

(=]

+

0

<

(o]

%'

LEGEND

BITUMINOUS SURFACING

Le)
=
s
-
=
<
=
1] a5 50 100
SCALE IN FEET
e
a‘f ’o
DRILL AND GROUT 1-—1/2" x 18" B ﬁ 1=
LONG EPCXY COATED DOWEL BARS siS 8
AT 12" C-C. GROUT WITH AN 5 F
APPROVED EPOXY ANCHORAGE. e %
OF
<
7

MATCH_ LINE

-— 15’ PANEL
TP,

L

DRILL AND GROUT 1-1/2" x 187
LONG EPOXY COATED DOWEL BARS
AT 12° C—C. GROUT WITH AN
APPROVED EPOXY ANCHORAGE.

—— "=

MATCH LINE

C.S.A.H. No. 10
SURFACING PLAN
STA. 23340000 to STA. 259+00.00

CERTIFIED BYK%%{%REG- No. 19917 Aliml_ S.A.P. 55-610-22
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DATE: 03=04—1D

FILE NAME: PI064LO7.0WG

STA. 2584-00.00

L1TH

1. C2A—0 CONTRACTION JOINTS ARE 15 FOOT SPACING
AND INCIDENTAL TO PAVING ITEMS AND NG DIRECY
COMPENSAFION WILL BE MADE THEREFOR.

2. AL REINFORCEMENT BARS ARE INCIOENTAL TO
PAVING ITEMS AND NO DIRECT COMPENSATION Witl
BE MADE THEREFOR.

3. CONSTRUCTION HEADER JOINTS SHALL BE INCIDENTAL
TO PAVING ITEMS AND NO DIRECT COMPENSATION
WILL 8E MADE THEREFOR.

£

STA. 2724+00.00

T e A S R A
g

12

MATCH LINE

STA. 263+52.00 — C/L (15 SKEW)

T e e I e e T e e e A S A

R 15 PANEL
TYP.

CONSTRUCT 3 — 15 FI. REINFORCED
PANELS PER LANE

LEGEND

BITUMINOUS SURFACING

B8 260 1 _b7d T 201

MATCH LINE

—5— ",

4] 25 50 00

SCALE N FEET

STA. 272400.00

INPLACE BRIDGE
No. 55583

STA. 285+50.00

H CONCRETE APPROACH PANEL
SEE STD. PLAN 5-287.228

MATCH LINE

CONGRETE APPROACH PANEL
SEE STD. PLAN 5-287.228

_MATC%UNE

C.S.AH. No. 10
SURFACING PLAN
- . STA. 259+00.00 to STA. 285+50.00
cernneo sT AV PRIz, o 19917 4[5 2010 S.AP. 55-610-22 Shest No. 70 of 299 Sheets
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DATE: 03—-04~10

FILE NAME: P30B-217ARWG

DIRECTION OF TRAFFIC

15.0°

15.0°

‘EDGE OF PAVEMENT

DIRECTION OF

TRAFFIC

15.0°

15.0'

YEDGE OF PAVEMENT

24 OR 27" TYPICAL

-
)

e

18" MIN.

LITH
X |
b

NO, 13 TIE BARS AT 3' SPACING

18° MIN,

FORT < 10 172
HO. 16 TIE BARS AT 3' SPACING
FOR T = 10 1/2"°

~— C2H

= G2H

-1 DOWEL BAR ASSEMBLIES
“f SEE SHEET _,_ FOR X-
- DOWEL BAR DIAMETER |

DIRECTION OF

TRAFFIC

15.0"

15.0°

YEDGE OF PAVEMENT

I
axl E
£

{ ]
A 4 — 10, 13 REINF. BARS
FOR T < 10 1/2°
4 - NO. 16 REINF, BARS
FOR T = 10 1/2"

-+ 3 FQUAL SPACES

|
|
|

|
| Ix
L

\7 EDGE OF PAVEMENT A

MAINLINE PAVEMENT
UNDOWELED

DIRECTION QF TRAFFC

15.0°

i5.0°

YEDGE OF PAVEMENT

W
157 MAX.

= C2H UNDOWELED

T C2H-D DOWELED

\~ EDGE OF PAVEMENT

PAVEMENT 2 FT.

THRU 15 FT. WIDTH

| —— — e —
3 ¢ T L1TH L L1TH T ¢
4
NETIR T T \_ T
S e o T S Y T e o O S Y I = A T
o -t Tt | 1 1 1T 1T T
o
. 4 . A 4
& 18" M.~} [ NO. 13 TIE BARS AT 3' SPACING | ——= 18" MIN. -+ 18°_MIN, ~1—
—4 | FOR 7 < 10 1/2° —4= —+ " —tee
- No. 16 TIE BARS AT 3’ spacing L 4 £
] FOR T = 10 1/2° 1 4 4
e c2H-p [=— czr-D T T
\— EOGE OF PAVEMENT 2
MAINLINE PAVEMENT
DOWELED
& .
] 13'0" 14'0" (DRIVERS RIGHT) 4 LANE DIVIDED — 27' WIDE
12°0° 12'0° 7 WAY TRAFFIC — 24' WibE
136" 13'6" 2 WAY TRAFFIC - 27° WIiDE
LiTH 1/2° R.
SLOPE 1 SLOPE _L
e — T T e R LA W DN, ER N e R L o TR N
F' gttt ey ;./'7""?-"-‘. T T T e PO
TIE BAR L T
T/2 £ 1* -

SECTION A—A

\— EDGE OF PAVEMENT

PANEL REINFORCEMENT

GENERAL NOTES:

[ALL REBARS ARE IN METRIC_DESIGNATIONS |

SEE TYPICAL SECTICNS AND PLAN SHEETS FOR CROSS

SLOPES AND PAVEMENT THICKNESS, T.

DOWEL BAR ASSEMBUES, WHEN REQUIRED, SHALL BE
SIMILAR TO THOSE SHOWN ON STANDARD PLATE 1103.

ALL REINFORCING BARS SHALL BE EPOXY COATED AND

COMPLY WITH SPEC. 3301.

FOR SUPPLEMENTAL PAVEMENT REINFORCEMENT, SEE

STANOARD PLATE 1070.
PANEL REINFORCEMENT:

PLACE IN PANELS WHERE PAVEMENT WIDTH EXCEEDS 15.0'
WITHOUT A LONGITUDINAL JOINT. FLACEMENT DEPTH SHALL
BE PLANNED T/2 £ t". IT iS PREFERRED TO ADD A
LONGITUDINAL JOINT RATHER THAN PAVE GREATER THAN

15" IN WIDTH.

STANDARD SHEET NO. TLE:
5-297.217 (1 OF 2} CONCRETE MAINLINE PAVEMENT
REFERENCE DATE | STANDARD APPROVED: 15.0 FT. PANEL LENGTH
) . ) 01-05-2010 NOT APPROVED RURAL
CERTIFIED BY%L L QUPRMNI sgo%éd&mm“!ﬂz _rEG. No. {97 4-!5 2010 Stato—Proj- No-  S.A.P. 55-610-22 Sheet No, 81 of 299 Sheets
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REQUIRED DIMENSIONS A NOTES:
JOINT TYPE TRANSVERSE i g y /2@
"A" DIMENSION SHALL APPLY AT ANY POINT THROUGHOUT
HOMINAL 11/16" SPEC C" DEPTH. IN TS FINAL FOSITION, THE TOP CORNERS ® ‘
SEALER SIZE USE N ALL 3/8" JOINTS (& REFERENCE OF THE PREFORMED JOINT SEALER SHALL BE PLACED NOT POWEL BAR —
A 06T 101 00 ol 1 3721 LESS THAN 1/8 IN., NOR MORE THAN 5/16 IN. BELOW e
- - - THE PAYEMENT SURFACE.
8 0.08" 2002 _ o3 e
G 0.05° W, SHARP INTERNAL CORNERS WILL NOT BE PERMITTED. ALL RN
o 065 U CORNERS SHALL BE PROVIDED WITH SUITABLE FILLET.
d s TYPICAL SHAPE FOR CURRENTLY APPROVED CONFIGURATIONS ARE ON FILE IN

SATISFACTORY INSTALLATION TUBE DOWEL SLEEVE

IN JOINT (5 CELL MIN.)

THE MATERIALS ENGINEERING SECTION, MINNESOTA
DEPARTMENT OF TRANSPORTATION.

DOWEL BAR E1D-1 E1-—1
SLEEVE DETAIL {W/OOWELS) {W0/DOWELS}
DETAIL A

CONTRACTION JOINT SEALER
PREFORMED ELASTIC TYPE

2@

TOP OF CURB
TOP OF
PAYEMENT

DATE: 03~D4-10

FILE NAME: P306~2Z1A0WG

vz [ U e 11167 CONTRACTION JOINT
g%foggpiv%m CLASS DESIGNATION, DETAIL
: %  streace ENT ® & SEALER SPEC. TABLE DOWEL BAR DIAMETER TABLE .
T N = "‘I |"" CLASS DESIGNATONT JOINT i (3)
- P WITHOUT | WiTH | peraw | SEALER PAVEMENT DOWEL BAR = SRR R o
9 / 3 ® DOWELS | DOWELS SPEC. THICKNESS T DIAMETER PR LR
o o CIA CIAD A UNSEALED
. 1 C24 C2A-D A 3725 5 - 6-1/2° 1" SECTION 2 SECTION
18 BACKER ROD 1/4" 28 £28-0 B 3725 7 - 10 =17 THRU CURB THRU CURB
_ I I MUST 8E 1/8" I S INSERT CX -0 | BORC 3725 10-1/7 - 14 i-1/7 £20-1 E£2-1 E2-1 E4—1 F4-1
WIDER THAN JOINT €3 C30-0 ] 3721 {W/DOWELS) (WO/DOWELS) (WO /DOWELS)
DETAIL A DETAIL B@ DETAIL C o3 C3X-D | CORD 3721 DETAIL C DETAIL D
FORMED & SAWED SAWED FORMED CaE C4E-D £ 3122
(INSERT TO BE REMOVED)
LEGEND EXAMPLE
C28-D
FINAL SAW CUT | [_3/8" ]
3831178 |@ G = CONTRACTION JOINT
NO. = SEALANT TYPE
- 1 = UNSEALED
Y 2 = 3725
FILL WITH 1 3 = 3721
SILICONE N 4= 3722
JOINT SEALER S =
SR LETIER = DETAL
BACKER ROD ™ = MORE THAN 1 DETAIL
MUST BE -D = DOWEL BARS
1/8 WIDER E4D—1
DETAIL D THAN JOINT {(W/DOWELS}
SAWED DETAIL E
SEE DETAILS ﬂ"l |“~ B 0] ggggsc:ax OR C3X—D — PRIOR TO INSTALLING
. 7 , PREFORMED JOINT SEALE&‘ Na_r: THE FSER#ED ngf NOTES:
E DETAIL E A e oiE gg'g}a‘i A oNG hiE (D) PREFORMED JOINT FILLER MATERML, SPEC.
. SAWED FULL LENGTH OF THE FORMED JOINT. EXPANSION JOINTS 3702,
DESIGN €2X OR C2X~D — PRIOR TO SEALING FORMED CLASS DESIGNATION JOINT {2 JOINT SEALER SPEC. 3723. TOP OF SEALER,
JOINT (DETAIL C) WITH HOT POUR SEALER, THE W | WITHOUT | ot | SEALER B 0 O oA tR FOR GURB
JOINE SHALL BE WIDENED TO A NOMINAL WIDTH DOWELS | DOWELS SPEC. - S GREAC
DOWEL BAR ASSEMBLY OF 1/2". SAW ALONG THE FULL LENGTH OF THE SECTION £ JOINTS FLUSH WITH SURFACE
FORMED JOINT TO DEPTH OF 3/4° (+1/8%, ~1/18"). E1D-1 Ei-1 A 3723 +1/8%
SECTION AT JOINT THE SEALER SHALL BE FILLED 10 THE SAME DLPTH E20-1 S:I g g;gg @ DOVEL BAR ASSEMBLY, SEE STANDARD PLATE
(@ DESIGN €28 OR C2B-D — PRIOR TO SEALING JOINT £40-1 £ 3723 ST NUMBER IN THE JOINT DESIGRATION
(DETAIL B) WiTH_HOT POUR JOINT SEALER, A -t | ® 3725 @ THE PRt UNBER Mt THE JONT NuMGER
/8" DIA. CLOSED CELL BACKER ROD SHALL BE IN 1/2° INTERVALS (i.e. Eles1/27, E2=1"
GENERAL NOTES: PLACED SUCH THAT THE TOP OF THE BACKER ROD Bt 42 AND Chany : '
* 1S 5/8" BELOW THE SURFACE OF THE PAVEMENT. LEGEND EXAMPLE e -
SEE STANDARD PLATE 1103, DOWEL BAR ASSEMELY. (B SPACE FROM END OF DOWEL BAR YO END
SEE_STANDARD PLATE 1150, CONSTRUCTION OF (@ WHEN USING PREFORMED JOINT SFALER, THE DEPTH E = EXPANSION JOIFT E1D-1 A o et FQUAL TO EXPANSION
HEADER JOINTS. SEE STANDARD PLANS 5-297.217 SHALL BE 1/4” MORE THAN THE PREFORMED SEALER, NO. = JOINT REFERENCE @ T o1 POURED SEAL S o
AND 5-297.219, CONCRETE MAINLINE/RAMP PAVEMENT. WHEN COMPRESSED, TO FIT THE JOINT DESIGN WIDTH. D = N R L e BARS -
~3 = HOT POURED SEAL JOINT REFERENCE (6) SEE STANUARD PLAN 5-297.223 FOR E8S
SEE PAVING LAYOUTS IN THE PLANS FOR JOINT THE JOINT FACES SHALL BE GLEANED AND DRIED BY AV ST OETALL.

CLASS DESIGNATION TO BE USED AND SPECIAL
REINFORCEMENT REQUIRED.

FOR UNBONDED OVERLAYS, THE JOINT DEPTH "g°
SHALL BE T/3.
FOR CONCRETE PAVEMENT, THE JOINT DEPTH "g”
SHALL BE T/4.

CONTRACTION JOINTS
DESIGN €

SANDBLASTING AND AIR BLASTING. PRIOR TO

SEALING THE JOINT, A 1/2" DIA. CLOSED CELL
BACKER ROD SHALL BE PLACED SUCH THAT THE TOP
OF THE BACKER ROD IS 1/2" BELOW THE SURFACE
OF THE PAVEMENT. NOM SELF—LEVELING SILICONE
SHALL BE TOOLED INTO THE JOINT MAINTAINING A
SEALANT BEAD THICKNESS OF 1/4%

EXPANSION JOINTS

DESIGN E

STANDARD SHEET NO.

5-297.221 (1 OF 2)

STANDARD APPROVED:

JUNE &, 2005

PAVEMENT JOINTS

CONTRACTION (DESIGN C} AND EXPANSION (DESIGN E}

State—Proj—No:

S.A.P. 55-610-22

Sheet No.

82 of 299 Sheets




DATE; 03—04-10

FILE NAME: P306~2218.DWG

O

SEE DETAIL 07

L1& L1T

SEE DETAIL A, C
OR E FOR L3

15

BUTTED

L3

s

-1 SEALANT
| @

DETAIL B

{SAWED & SEALED
WITH SPEC. 3723)

3/8 e
SEALANT
Jw BACKER ROD MUST
21 BE 1/8" WIDER
= e THAN' JOINT
1O
DETAIL D

{FORMED & SEALED
WITH SPEC. 3723)

/—-TIE BARS

KEYWAY

SEE DETAIL A, C
OR E FOR L2KT7 /—TIE BARS

[ e

&
e

FINAL. SAW CUT | | 3/8"

3/B - 1/4 |@

SEALANT

HACKER ROD

MUST BE
1/8” WIDER
THAN JOINT

DETAIL C

(SAWED & SEALEDQ
WiTH SPEC. 3722)

3/8"
SEALANT

1" MIN.

!

o BACKER ROD MUST
> BE 1/8" WIDER
e THAN JOINT
Q@

DETAIL E

(SAWED & SEALED
WiTH SPEC. 3723)

FINAL SAW CUT

| 3/
3/87%t—1/4" |@l

LONGITUDINAL JOINT CLASS DESIGNATION,
DETAIL & SEALER SPECIFICATION TABLE

SEALANT

BACKER ROD MUST N4

BE 1/8" WIDER -

THAN JOINT

J AT

DETAIL F
(SAWED & SEALED
WITH SPEC. 3722)

_'Lw

3/4"

1/2

CLASS DESIGNATION JoNT JOINT
WITHOUT | WITH | WiTH KEYWAY | o eo | DEsall | SEALER
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LONGITUDINAL JOINT NOTES:
[ALL REBARS ARE IN METRIC DESIGNATIONS |

THE TIE BAR SPACING FOR ALL L2KT JOINTS SHALL BE
2'—6" CENTER TO CENTER AND BENT 60° AS SHOWN,
EXCEPT WHEN NOTED OTHERWISE IN THE PLANS.

TIE BARS IN THE L2ZKT JOINTS SHALL BE THE SAME SIZE
AND LENGTH AS USEQ FOR THE L1T JOINTS, WHEN TYING
PAVEMENT TQ PAVEMENT. TIE BARS IN THE L2KT JOINTS
SHALL BE MNo. i3 x 2'-6°, WHEN TYING CURB & GUTTER
TO PAVEMENT.

AL TIE BARS SHALL MEET THE REQUIREMENTS OF
GRADE 60 FOR AASHTO M-3i OR M-53.

NORMALLY, TIED PAVEMENT WIDTHS SHALL NOT EXCEED
4 LANES, EXCEPT BRIBGE APPROACH PANELS AND
PAVEMENT TAPERS.

JOINT WIDTH TOLERANCE 1S +1/16 IN. TO —1/32 IN.

FOR CONCRETE PAVEMENMT, THE JOINT DEPTH “g”
SHALL BE T/3 INCHES.

SPEC. 3723 SEALER — TOP OF SEALER FLUSH TO
-3/16 IN. BELOW TOP OF PAVEMENT SURFACE.

THE JOINT FACES SHALL BE CLEANED AND DRIED BY
SANDBLASTING AND AIR BLASTING. PRIOR TCO SEALING
THE JOINT, A CLOSED CELL BACKER ROD CAPABLE

OF WITHSTANDING SEALANT FTEMPERATURES OF 400
DEGREES F, WIH A DIAMETER 1/8 IN, LARGER THAN
THE JOINT OPENINGS, MAY BE PLACED 1/2 IN. BELOW
THE TOP OF THE PAVEMENT.

THE JOINT FACES SHALL BE CLEANED AND DRIED BY
SANDBEASTING AND AIR BLASTING. PRIOR TO SEALING
THE JOINT, A 1/2 IN. DIAMETER GLOSED CELL BACKER
ROD SHALL BE PLACED SUCH THAT THE TOP OF THE
BACKER ROD IS 1/2 IN. BELOW THE SURFACE OF THE
PAYEMENT, NON SELF-LEVELING SILICONE SHALL BE
YOOLED INTO THE JOINT MAINTAINING A SEALANT BEAD
THICKNESS GF 1/4 IN.

GENERAL NOTES:

SEE STANDARD PLATE 1103, DOWEL BAR ASSEMBLY. SEE
STANDARD PLATE 1141, PAVEMENT KEYWAY. SEE STANDARD
PLANS 5-207.217 AND 5-297.219 FOR CONCRETE MAINLINE
AND RAMP PAVEMENT.

SEE PAVING LAYOUTS IN THE PLANS FOR JOINT CEASS
DEEISNATIONS TO BE USED AND SPECIAL REINFORCEMENT
REQUIRED.
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