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\\ LINE AND GRAVITY OUTLET LINE
99
\ — 8200 8200
£ 81577 () g 2
- ~ m ) %9{
N O 8190 ;S 8190
\ \ s
PRIMARY COLLECTION \
TRENCSHEE@ DE%L SLOPE— l \
l 8180 8180
\ \_ FIN|SHED

. \ 8170 SUBGRAD 8170

. \\ EXISTI

. \ /’ GROU
8160 ~""N~\8160
l L~ /éoc:ams.w )
\ l— T0¢=8153.75 _/_J
\ \ ;xw ~"

TOE DRAIN COLLECTION
TRENCH @ 0.50% MIN.
SLOPE, SEE DETAIL

o8

;

\ \ \ AALATEXISTING (307 DI
LINER REPLACEMENT AREA \ > STA 15+50 \ CABING STA 3455 INSTALL
}(\PP‘@OXMATE) RECONSTRUYC ENR_DITCN 8150 I~ J2.5° VERT. genps | 8190
VyoA |\ : \ S ON 8" AND 10” LINES,
A \ | RN
v \ U N AVITY
\ . \\ | GRAMITY OUTLET |SUMP QUTLET]| LINE
‘\‘ \ \\ 8140 SEE|DETAIL 5 8140
\ A} 7’ MIN. COVER
A\ GRAVITY OUTLET § \ | \ D1 STA. 3+84 INSTALL 12"
\ SEE DETAIL S 25N\ GATE VALVE AND MANHOLE
\V\ FL. 8203.7 \
. \ 8130 8130
\
- N START OF $TEEL. —|__ ‘ 8120 8120
> CASING STA. 0437.5 |
. STA. 7+20 EMERGENCY /
OVERELOW: 40 L.F. -12" RCP /
CULVERT @ 1% W/ F.E.S. / 8110 8110
PROVIDE™:S' MIN. COVER - ) 9
= DISTRICT FOR}E @\N'/ ,’,\’ o
_ // iy S W o
SR e g °© Hoa N
T T PiPE UTLET ad / s100 1 <49
Ny + ) =l o« <
/ - L
/ = 303 LF| HORIZONTAL DRILL
- o D2 ~
K TERRACON SAND._ P 8090 | | 8090

FILTER UNDERDRAIN LINE ™,
SEE SHEET D4

ONCRETE BULKHEAD

338 |LF 8"|SDR—[7 HDPE

-
o

g UNDERDRAIN OUTLET LINE

g AND 338 LF 10" SDR17 HDPE

GRAVITY OUTLET LINE

2% T0 DAYLIGHT
~ TIP) _
7 S

END OF STEEL
CASING STA. 3+40

—8"POND
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- < SUPPORT SYSTEM FOR 8" OF RIGID-BOARD . - / /// e FENCE ON ALL GATE"S AND AT 6 OTHER LOCATIONS AS SHOWN. WARNING .,
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— ~ ~
AN . — B = - ™~ 7 - /// — 4. PROVIDE HYDRAULIC LEAK TESTING OF POND PER SPECIFICATION SECTION ( IN FEET )
~~ = ~ - — e ~ ~ ~ ~ ~
PRIOR TO REDUCTION
VERIFY SCALE! REVISIONS DRAWN BY: DS PROJECT NUMBER
pEsE PRI A B o o T - : DSGN. BY: MEE YELLOWSTONE MOUNTAIN CLUB s07.139
peoveep inestow |1 upeqreview Morrison 2840 Technology B et s | mie sy vonTana | T
) .BY: 2
ORIGINAL DRAWING. . N 06,587,072 ] 5§E DATE: 03/2016 DRAWING NUMBER
—_— Phone: 406.587.0721 —_—
| M ale rl e Fax: 406.922.6702 <30 QC. REVIEW EFFLUENT STORAGE POND - 2016 IMPROVEMENTS
MODIFY SCALE ACCORDINGLY! ' § // A BY: OVERALL C|V|L PLAN C 1
. . . ( > -
N:13017.133\ACADISHEETS\CL.DWG PLOTTED BY: DEAN SQUIRES ON Mar/16/2016 engineers - surveyors « planners - scientists COPYRIGHT © MORRISON-WAIERLE, INC., 2016 ”“*QA{N(\\““ L —




SECONDARY LINER
PRIMARY COLLECTION TRENCH /

SEE DETAIL/ 84 /

/ TOE OF POND SLOPE

[«— (GEOMEMBRANE LINER)
8X6 REDUCER &

STRAIGHT COUPLING
TO 6" PERF. ADS PIPE

/
12" DIA/ GRAVITY OUTLET RISER SEE DETA\L
/

10"></12"7REDUCER D2
/ CONCRETE ENCASE 10"
/ GRAVITY OUTLET & 8”

/ UNDERDRAIN LINES.

/ SEE DETA\L@

“on, D4

GRAVITY OUTLET LINE
(10" DR17 HDPE @ 2.4%)

SUBDRAINAGE COLLECTION

SUMP SEE DETA\L
D3

PIPE BOOT
SEE DETAIL
.m POND LINER
D2 (SLOPESIDE) 10" SDR—-17 HDPE

SEE DETAIL GRAVITY OUTLET LINE®@ 3.0%

SECONDARY LINER & DRAINAGE 12" DR17 HDPE

LAYER — SEE DETAIL .m / RISER

POND LINER — 7
(BOTTOM OF POND) I
SEE DETAIL ———t -
———t FLow_
UNDERDRAN /YN T T T T
OUTLET LINE SEE DETAIL
SEE DETAIL

10” SDR—17 HDPE
GRAVITY OUTLET

(SEE SHEET C1 FOR CONTINUATION)

EXISTING 30" STEEL CASING PIPE

PRESSURE GROUT OUTSIDE OF CASING

50" DOWNSTREAM OF CASING END.

PROVIDE FILL POINTS AT 10’ INTERVALS.
RECORD PRESSURE AND QUANTITY OF GROUT

G SLEEVE PIPE

8" SDR—17 HDPE
UNDERDRAIN LINE

LINE
EXISTING 30" STEEL

/ CASING

PUMP CONCRETE OR
GROUT FILL ENTIRE
LENGTH OF CASING
(INTERIOR) SUBMIT

MATERIAL FOR ENGINEER
APPROVAL

NOTES:

1. SUPPORT PIPES WITH 2"x6"
WOOD SKIDS AT 20" SPACING TO
ASSURE PIPES ARE NOT IN

~ CONCRETE ENCASEMENT
10”x12” DR17 HDPE REDUCER SEE DETAIL ONCE THE REPLACEMENT 10" CONTACT WITH CASING OR EACH
GRAVITY OUTFALL & 8" UNDERDRAIN OTHER. ATTACH TO SKIDS WITH
UNDERDRAIN OUTLET LINE D4 PIPES ARE INSTALLED — GROUT/CONCRETE STAINLESS STEEL BANDS.
(8" SDR—17 HDPE) ©2.4% FILL THE ENTIRE LENGTH OF THE
e ., EXISTING 30" STEEL CASING 2. GROUT/CONCRETE TO BE
EXISTING 30” DIA. STEEL INSTALLED IN 3 LIFTS/POURS.
SLEEVE PIPE EACH POUR SHALL USE
TOE DRAIN COLLECTION SEE DETAIL QE’ER@‘:\LMA(T:ELJTRWA%?OFEYT(?F
TRENCH SEE DETA‘L ) (53 GRAVITY/UNDERDRAIN SUMP - SECTION ZE%%EY LOAD TICKETS TO VERIFY
) T SCALEN”= 5 m " :
54\ 30" CASING - TYP. SECTION
52\ GRAVITY OUTLET SUMP - PLAN T e
C1 WIS
SEE DETA\L@
D2
COMPLETELY WRAP SLOTTED DRAIN PIPE
SLOTTED 6" HDPE PIPE BEDDING IN GEOTEXTILE FILTER, WITH 2' MIN. SEE DETAL
SLOPE AND*’ OVERLAP AT ALL EDGES
LOCATION PER PLAN
SLOTTED 6" HDPE PIPE
@ 1.0% MIN. SLOPE—
LOCATION PER PLAN
SLOTTED DRAIN PIPE BEDDING
WRAPPED IN GEOTEXTILE FILTER 1.0% (TP)
2" MIN. GEOMEMBRANE LINER \
OVERWAP  \ (T~ Ry TSR [FEEee=—
DRAINAGE LAYER: —_—
GEOTEXTILE OVER 18"
TYPE A FILL BN
GEOSYNTHETICHSOIL
- e — ‘ COMPOSITE LINER J
4'-0" - _
_— — 4+ —— —1 — TOE OF EXCAVATION SLOPE,
PER PLAN
TOP OF SUBGRADE PER TOP OF SUBGRADE PER
1 - - - EXCAVATION PLAN— EXCAVATION PLAN— GEOSYNTHETIC—SOIL
BEDDING LAYER: COMPLETELY WRAP SLOTTED TOE OF EXCAVATION SLOPE SEE SHEET C1 SEE SHEET C1 COMPOSITE LINER
6" TYPE D FILL OVER gﬁg%f{‘fg E‘E?E‘RNG IN PER PLAN SECONDARY LINER & DRAINAGE
» ' SECONDARY LINER & DRAINAGE = _
PERTOEZC(/i\F/A%iGEﬁE 12" TYPE B FILL WITH 2° MIN. OVERLAP L \DARY LINER DEWL- LAYER— SEE DETA\L
(SEE SHEET C1) GEOSYNTHETIC—SOIL AT ALL EDGES m -
COMPOSITE LINER SLOTTED PIPE DRAIN BEDDING
WRAPPED IN GEOTEXTILE
NOTE:
REFER TO SHEET C1 AND DETAIL
NOTE: N FOR TOE DRAIN AT EDGE OF -
WHERE TOE DRAIN NOT USED, REFER TO DETAIL SECONDARY LINER
FOR EDGE OF SECONDARY LINER -
m STORAGE POND #2 - SECONDARY LINER AND PRIMARY COLLECTION TRENCH
C1  SCALE: 1/2° =1'-0" ﬁh STORAGE POND #2 - TOE DRAIN COLLECTION TRENCH @ STORAGE POND #2 - EDGE OF SECONDARY LINER
C1  SCALE: 1/2” =1"-0" - SCALE: 1/2" =1’-0"
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NOTE:

COMPACT SOIL IN 2'x2’ ANCHOR
TRENCH TO 95% OF MAX. DRY
DENSITY PER ASTM D688

TOP OF

POND SLOPE \

10’

EDGE OF

TOP OF

.~ RORD G POND SLOPE

¢ LINER VENTS

SEE DETAL

TOP OF LINER
ELEV. = 8203.0

8" TYPE A FILL

(DASHED LINE)
12" TYPE B FILL

GEOTEXTILE FILTER

SLOPE VARIES
(2% MIN.
3H:1V MAX)

3 e
MIN. / -
/ INSTALL EROSION
CONTROL BLANKET
/ PER MANUFACTURER’S

I f

I 2’

-t 2’

S

— 2" MIN.

UNDISTURBED SUBGRADE

GEOMEMBRANE LINER (SOLID LINE)
WITH UNDERLYING GEOTEXTILE CUSHION

RECOMMENDATIONS
ANCHOR TRENCH

/F IM(SEE NOTE)
o

CONTINUOUS EXTRUSION
WELD TOP & SIDES

LINER VENTS @ 50" MAX O.C.
AROUND POND PERIMETER

©

1-0"
MAX

3:1
(TYP.)

OF HDPE PATCH /

OVER VENT

3:1
(TYP.)

(LEAVE BOTTOM OPEN)

62\ LINER VENT

- SCALE: 1"=1-0"

[- CUT 4"x4” CROSS, OR 2" DIA.
HOLE IN POND LINER, COVER
WITH 12"x12" HDPE PATCH.

TOP OF SUBGRADE

o
323““"&0

GEOMEMBRANE LINER—
WELD PER

DETA\L (TYP.)

NOTE:

INSTALL SECONDARY LINER IN BOTTOM OF STORAGE POND#2

SEE DETAILS m @ AND @
D1 D1 D1

ST\ TYP. SECTION - POND LINER (SIDESLOPE)

SCALE: 1°=1"-0
(56 ANCHOR TRENCH / TOP OF POND SLOPE
C1 SCALE: 1/47=1-0" FABRICATED HDPE RISER CAP:
— TOP PLATE: 16" 0.D. X 12.5" 1.D. X 1/2” HDPE PLATE
CONTINUOUS EXTRUSION WELD ALL - RISER: 16" SDR 32.5 HDPE PIPE X 6" HIGH
AROUND (INSIDE TOP & OUTSIDE BOTTOM) — BOTTOM PLATE: 24" 0.D. X 15" I.D. X %" HDPE PLATE
o 0 6 OVERLAP CENTER ON RISER PIPE, AND FIELD—DRILL BOLT HOLES TO ALIGN WITH
%”6 X 7" EMBED HOOKED (L—SHAPED) ANCHOR BOLTS
SST ANCHOR BOLTS AT 45° SPACING PLACE 14” DIA. BAR SCREEN ON END OF PIPE AND SECURE
(8 TOTAL) ON 10” @ RADIUS WITH RISER CAP. SEE DETAIL @
CONCRETE COLLAR: PIPE TO PIPE BOOT -
. 2'~9” RADIUS AT BOTTOM, HEIGHT TO 4" BELOW TOP OF g SEAL - SEE DETALL / 61)
1/2" MIN 1 12" MIN PIPE BOOT. USE 4,000 PSI CONCRETE WITH FIBERMESH. T anb -
VA, COAT WITH EXTERIOR GRADE EPOXY PAINT, GRAY COLOR. T 8” 2 — #3 CONTINUOUS CIRCULAR BARS AROUND PIPE
5 < 2" HIGH VERTICAL BOOT AT 3” CLEAR ALL DIRECTIONS (9” MIN. OVERLAP)
d— "
N S————12 Z CHAMFER #3 CIRCULAR BAR AROUND PIPE BOOT AT 24" RADIUS
PLACE 6’ 0.D. GEOMEMBRANE AND 3" CLEAR ALL DIRECTIONS (9" MIN. OVERLAP)
ON 6” 0.D. GEOTEXTILE e e ¥ e o &
CUSHION ON PIPE BOOT
LINER MATERIAL NOTES: L
1. DOUBLE FUSION WELDS SHALL BE USED FOR ALL PANEL SEAMS CONTINUOUS EXTRUSION WELD POND OND LINER
DOUBLE FUSION WELD AND WHEREVER POSSIBLE AT SPECIAL LOCATIONS. WHERE SPACE LINER TO SKIRT ALL AROQUND {
CONSTRAINTS DO NOT ALLOW DOUBLE FUSION WELD, USE EXTRUSION 6" MIN. OVERLAP
WELD PER DETAIL - CONTINOUS EXTRUSION WELD '
SKIRT (12" WIDE MIN. 6" MAX. GAP
/58 DOUBLE FUSION WELD N VERTICALLY INTO A CYLINER
: 2. AIR PRESSURE TESTING IS THE PRIMARY METHOD FOR TESTING AND TO 16" HIGH SLEEVE ALL 12" SDR 17 HDPE PIPE
- SCALE: NTS DOUBLE FUSION WELDS. AROUND CUT OR GRIND TOP OF PIPE LEVEL AND
TO 1.5 ABOVE TOP OF PIPE BOOT
NOTE: » STAINLESS STEEL BAND
TOTAL HEIGHT OF RISER 2 SBR%PN%EP%EEE’ CRUUSBHE"SE
SHALL BE 1°=7" MAXIMUM
EXTRUSION WELD
(VIN. THICKNESS AT BEVEL fs'h PIPE B"OOT -"GRAVITY OUTLET RISER BOOT TUBE/SHAFT. SEALANT/BUTYL CAULK
= 2 TIMES LINER THICKNESS) D1 SCALE: 17 = 1"-0 AFTER TIGHTENING STEEL BAND CLAMPS
¥ 10 1y CONTINUOUS EXTRUSION WELD PIPE
* : BOOT TO PIPE ALL AROUND BOOT SLEEVE—EXTRUSION
WELD TOGETHER_AT TOP
SEE DETAIL
N N - -
7" R
PIPE WALL
CUT HOLES IN 3/8" x 14" DIA \ & f
i q HDPE SHEET, TO MAKE 1/2" BARS <
45" BEVEL REQUIRED AT 2 1/2" 0.C. EACH WAY. ROUND
ALL TOP EDGES TO 3/16" R.
3" TO 6" OVERLAP
60—MIL HDPE
LINER MATERIAL
NOTES:
1. EXTRUSION WELDS SHALL ONLY BE USED AT SPECIAL LOCATIONS WHERE
SPACE CONSTRAINTS WILL NOT ALLOW ROOM FOR DOUBLE FUSION WELDING EQUIPMENT.
2. TACK WELD LINER SHEETS TOGETHER PRIOR TO WELDING. -
3. GRINDING NOT TO EXCEED 1/4” PAST "SQUEEZE—OUT” ON EITHER SIDE.
PROPER CARE SHOULD BE TAKEN IN NOT REMOVING TOO MUCH ”
TWO 1\2" WIDE STAINLESS
MATERIAL WHEN GRINDING. STEEL BAND CLAMPS
4. VACUUM TESTING IS THE NON—DESTRUCTIVE SEAM TEST
METHOD TO BE USED FOR EXTRUSION WELDS. /[ : N\ BAR SCREEN
- SCALE: 1" = 6
(59 EXTRUSION WELD (" PIPE TO PIPE BOOT SEAL
- SCALE: NTS - SCALE: NTS
VERIFY SCALE! REVISIONS DRAWN BY: DS PROJECT NUMBER
NO. DESCRIPTION DATE BY ) 3017.133
THESE PRINTS MAY BE . DSGN. BY: MGH
REDUCED. LINE BELOW 1 MDEQ REVIEW 03/2016 ELB 2880 Technology Blvd West APPR BY’T YELLOWSTONE MOUNTAIN CLUB SHEET NUMBER
Bozeman, MT 59718 - B MONTANA 4

MEASURES ONE INCH ON
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CONCRETE ENCASEMENT
SEE SHEET D4

T | EXISTING 30" DIA.
| | STEEL CASING
-—N— FULLY ENCASE SLOTTED PIPES
\ N \ IN 18" MIN. DEPTH OF SLOTTED
‘ ‘ 8” DIA. UNDERDRAIN DRAIN PIPE BEDDING, SIMILAR
OUTLET LINE TO DETAIL m
| (SDR—17 HDPE) %
‘ ‘ BOTTOM OF WRAPPED
PIPE BEDDING
‘ 8x8 TEE 12" MIN.
30" _ _ -
| | 22.5' SDR—17 HDPE
VERT. BEND 90" SDR-17 HDPE
\ | BEND
| -l |
10' DIA. GRAVI [
OUTLET LINE H
EXISTING GRADE (SDR-17 HDPE) 68 SDR_17 HDPE/
TEE — —
\ \ - — 12" . |-
— GRADE TO DRAIN LN—L - 4 - 4
—— /" AWAY FROM LID 90" VERT. BEND \ \ - -
— = W/24 MESH SCREEN COVER ‘ “ - - ‘
5'-0" MIN, > 3-0 ’ N | A - N o
= T ~ 1" MIN. CLEAR / ‘ N
I } | 11 ~ = TO RIPRAP CENTERLINE OF FERNCO COUPLING — T *J\Ji
" - = CASING 8" SDR 17 HDPE T T
== SEE SHEET ~=7T 33’ LONG V—SHAPED ( 10 8" SLOTTED _ _ =
\ BOTTOM OF LINER HOPE) - -
W/12" MIN. TOP WIDTH | | 1
8" UNDERDRAIN FINISHED GRADE Jossisseinis END CAP
OUTLET LINE (TYP.)
60 MIL. GEOMEMBRANE LINER TO
6" MINUS RIPRAP = CAPTURE 3000 GALLONS.
PLASTI—FAB FROM 2' UPSTREAM TO 2 PROVIDE WELDS PER DETAIL £ 58" 12" MIN. (TYP.)
CUSTOM METERING 4’ DOWNSTREAM OF PIPE D2 PLAN
MANHOLE WITH 3" PARSHALL APPROXIMATELY 10 CY AND ANCHOR TRENCH F’E —
FLUME OR EQUAL
INSTALL ACCORDING TO 3:1 SIDE SLOPES (TYP.) D2 CONCRETE ENCASEMENT COMPLETELY WRAP SLOTTED DRAIN PIPE
MANUFACTURER INSTRUCTIONS -

SEE SHEET D4 IN GEOTEXTILE FILTER, WITH 2" MIN.

22,5 SDR—17 HDPE OVERLAP AT ALL EDGESFOR ADDITIONAL
VERT. BEND NOTES NOT SHOWN, SEE DETA\L
12” MIN. / D1
(TYP.)
J
PIPE & FITTINGS

77 MIN, 9 MAX AT 0.00% SLOPE
"~ (SDR—17 HDPE)

/47 UNDERDRAIN OUTFALL

C1  SCALE: NTS

EXISTING 30"
STEEL CASING N

10” GRAVITY
OUTLET —
(SDR—17 HDPE)

8” UNDERDRAIN
(SDR—17 HDPE)
|

/

CENTERLINE OF
CASING w
10\ SUBDRAINAGE COLLECTION SUMP
DI SCALE: NTS
VERIFY SCALE! REVISIONS DRAWN BY: DS PROJECT NUMBER
NO.  |DESCRIPTION DATE BY . 3017.133
REBUGED. LINE BELOW ! 2880 Technology Bivd West DSGN.BY:MGH YELLOWSTONE MOUNTAIN CLUB
MEASURES ONE INGH ON 1 MDFQREVIEW aRoe =2 orrison Eozeman, MY 59715 APPREBYIRN | )G gKY MONTANA ST
i || 1 hone: 406.567.072 0853PF DATE: 38/2015 DRAWING NUMBER
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EXISTING 30" DIA. STEEL CASING,
FILLED W/ NON—SHRINK GROUT

GRAVITY OUTLET LINE, SEE

OUTLET RISER
CL. (2) ADDL. CIRCULAR TIES
AROUND VERT. PIPE
/_ SECTION
GRAVITY OUTLET Z=0" FIELD MEASURE -
LINE, SEE | 2'—0
SHEET €1 r COORD. DRAIN PIPING
PENETRATION WITH
i OTHER SHEETS
— -
/(_LL;" T ——— X T T SHEET C—1
LONG. AND . LA ® e Ay A R ’
TRANSVERSE REINF. — 1 - . : u
CTS. TO END OF ot T N TN SN N DR A +=
ENCASEMENT . Z A -t 1-—-+-44-
. N\ ¥ 9 A " $
P e W= i o L | Y Y I IO I G Bk e BT = B
- : - F-
(4) #5 I sapcep__——1_ ' : < . =t
EQ. AROUND PIPE —_— Al o . 7 o
- a7 = * = = -

CONCRETE LINE
ENCASEMENT., SEE
SECTION FOR REINFORCING

T
|
|

12x10
REDUCER

}

AS
REQUIRED 6 !

{
TYP.

@CONCRETE ENCASEMENT SECTION

R -
(2) ADDL. TIES_/

AROUND CASING

SOLID GROUTED CASING
(3 EQUAL LIFTS) 4,000 PSI

#5 1L emBEDED 30"
INTO GROUT, LAPPED

REINF., TYP.

ONTO LONG. ENCASEMENT
FLOWABLE FILL TO

NATIVE SUBGRADE

EXISTING 30" DIA. STEEL

CASING, EMBED IN
THRUST BLOCK

2%=1"-0"

SAND—FILTER
MUST BE INSPECTED
BY TERRACON

CONCRETE ENCASEMENT
AND REINFORCEMENT,
SEE SECTION VIEW

: A— (2) HDPE LINES

?

SOLID GROUTED CASING
(3 EQUAL LIFTS) 4,000 PSI

EXTEND #5 LONG. BARS

—

[=——————"10'=0""MIN 4—|

8” SDR—17 HDPE PIPE. MANIFOLD
SLOTTED DRAINS TOGETHER AND
ROUTE TO METERING MANHOLE

AS
REQUIRED

' —
L
FLOWABLE FILL TO
NATIVE SUBGRADE
SUBGRADE INSPECTED
BY TERRACON

3'-0" MIN. INTO CASING 8" ADS SLOTTED PIPE
~| I—ON EACH SIDE OF
ENCASEMENT. l
10"-0"

K\CONCRETE BULKHEAD SECTION

SCALE: 1/2°=1"-0"

(2) HDPE_LINES, CENTERED

/ IN"THRUST BLOCK

|_ seomd el

# Qe 1’-0" o.C,

ALONG HDPE N

FOR REINFORCING

|7~ SEE DETAIL @
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CAST—IN—PLACE CONCRETE NOTES:

1. CONCRETE PROPERTIES (SEE SPECIFICATIONS FOR ADD’L REQU.):

CAST—IN—PLACE THRUST BLOCK /
CONCRETE ENCASEMENT
MINIMUM 28 DAY
COMPRESSIVE STRENGTH 4000 PSI
MAXIMUM WATER— 045
CEMENT RATIO (BY WT.) -
MAXIMUM .
AGGREGATE SIZE 3/4
PERCENT RANGE
OF AR CONTENT 6.5% + 1.5%
MAXIMUM SLUMP 3% xe

*++ MAXIMUM SLUMP MAY BE INCREASED TO 8" W/ THE USE OF WATER—REDUCING ADMIXTURES TO

MAINTAIN THE SPECIFIED W/C RATIO.

1. CONCRETE PROPERTIES: F'C = 4000 PSI

2. ALL CONCRETE REINFORCING SHALL CONFORM TO ASTM A615, GRADE 60, EXCEPT FOR REINFORCING
60.

INDICATED AS REQUIRING WELDING, WHICH SHALL CONFORM TO ASTM A706, GR.

3. CLEARANCE FOR REINFORCEMENT BARS, UNLESS SHOWN OTHERWISE, SHALL BE:
WHEN PLACED ON GROUND: ——— 3"
EXPOSED TO WATER, WEATHER,
BACKFILL OR CONDENSATION:
#5 BAR OR SMALLER —-—
#8 BAR OR LARGER

4. ALL BENDS, UNLESS OTHERWISE SHOWN, SHALL BE A 90 DEGREE STANDARD HOOK AS DEFINED IN THE
5.

LATEST EDITION OF ACI 318. DETAIL ALL REINFORCEMENT IN ACCORDANCE WITH ACI 31
5. ALL REINFORCEMENT LAPS, UNLESS OTHERWISE NOTED, SHALL BE AS FOLLOWS:
DETAIL OF REINFORCEMENT — LAP LENGTHS
#3 [ #a [ #5 [ #s [ #7 [ #8 [ #9 [ #10 ] #11

BAR SIZE

4000 PSI

TOP BAR *

1'-7"

2'-1"

2'-7"

3-1"

4'—6"

5'-2"

5’—107

6'-7"

7'-3"

GR 60

OTHER BAR

1'-4"

1'-7"

2'-0"

2'-2"

2'-9"

3'-6"

4'—¢"

5'—1"

5'-8"

* TOP BARS SHALL BE DEFINED AS ANY HORIZONTAL BARS PLACED SUCH THAT MORE THAN 12" OF FRESH
CONCRETE IS CAST IN THE MEMBER BELOW THE BAR, IN ANY SINGLE POUR. HORIZONTAL WALL BARS ARE

CONSIDERED TOP BARS.

** INCREASE LAP LENGTHS SHOWN ABOVE BY 25% WHERE BARS ARE SPACED CLOSER THAN 6" O.C. OR
WHERE EDGE OF BAR MEASURED IN DIRECTION OF SPACING IS LESS THAN 3" FROM FACE OF MEMBER.

6. TOLERANCES IN PLACING REINFORCEMENT SHALL BE: +/— 3/8 IN. FOR MEMBERS WITH D LESS THAN 8 IN.
+/— 1/2 IN. FOR MEMBERS WITH D GREATER THAN 8 IN. WHERE D IS THE DISTANCE FROM THE OPPOSITE

FACE OF CONCRETE TO THE CENTER OF THE REINFORCING.

7. METAL CLIPS OR SUPPORTS SHALL NOT BE PLACED IN CONTACT WITH THE FORMS OR THE
SUBGRADE. CONCRETE BLOCKS OR DOBBIES SUPPORTING BARS ON SUBGRADE SHALL BE IN
SUFFICIENT NUMBERS TO SUPPORT THE BARS WITHOUT SETTLEMENT, BUT IN NO CASE SHALL

SUCH SUPPORT BE CONTINUOUS.
8. PROVIDE SUPPORTS FOR REINFORCING TO MAINTAIN BAR POSITION IN CONCRETE.

9. DOWELS SHALL BE THE LENGTH INDICATED. DOWELS SHALL BE WIRED IN POSITION PRIOR TO POURING

CONCRETE.
10. COLD WEATHER CONCRETING SHALL BE IN ACCORDANCE WITH ACI 306.

11. CASING GROUT SHALL BE 5,000 PSI HS GROUT BY CONCRETE MATERIALS, OR EQUAL. APPROVED SUBMITTALS
SHALL BE OBTAINED FROM ENGINEER PRIOR TO BEGINNING WORK. (SEE APPENDIX D OF SPECIFICATIONS).
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