MACK INDUSTRIES, INC.

201 COLUMBIA ROAD

VALLEY CITY, OHIO 44280
(330)483-3111 FAX: {330)483-0412

INDUSTRIES

DATE: 8/2/18

SUBMITTAL DATA

JOB NAME: ODOT PROJ. 180118 12’ X9’ BOX CULVERT

CUSTOMER: JURGENSON
Altn: Jason
MANUFACTURER: MACK INDUSTRIES, INC.

201 COLUMBIA ROAD
VALLEY CITY, OHIO 44280
PHONE: 330-483-3111
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MACK INDUSTRIES, INC.

12° X 9" BOX CULVERT S’LHZ?Z)E}&%}EI) ggLEE%
JOB: c?i)&] F?E&t?"#ﬁ?224yﬂ> :gﬁt??ﬂllif?fg[> SECTION
JOB NO: QVR7720 |
CUST: _ 5 U REENSp /. % REQ'D.
TEM | Q1Y SIZE TYPE DESCRIPTION
H " bi Ii " H
Asé A 2 11"-4" x_b=1"| 4" x 8" D10/D4
—12 3/4" "I 12 3/4'!—-—
INSIDE
As2/As5 B. 1 12'-8" x_bY4* |2 x 4" po/p10 FLAT
A3 C. 1 12-8" X _b-9* |2 x 8" pe/n4 FLAT
Ast D, 2 15-8" X hL97 |2 x 8" p7/D4
—_] 2" 10°-8" | 27-g" l-—
OUTSIBE
As7/AsB E, 1 13-9" X_§~9* | 4> x 4” D1o/D10 | FULAT
As8 F, 1 13-g" X_b=J"| 4" X 8" D10/D4 FLAT
~ADD (2)-f4 X 5'~0" LONG REBARS TO THE TOP & BOTTOM OF ALL SWIFT LIFT CUTQ”'
AREA OF STEEL REQUIRED OF STEEL SUPPLIED \'( ._ OF ¢
As1=0.42  As5=0.29 As1=0.42 As5=0.30 7
As2=052  As6=0.29 As2=054  As6=0.30 7
As3=045  As7=0.29 As3=054  As7=0.30 =/f
Asd=029  AsB=0.29 As4=0.30  AsB=0.30 = (A
n E. D 2" PLASTIC =
CHOU X 7 1/2°—~_ =, { 2, 2'\/ CHARS, 3-TYP/A 3N\
D WALL ONLY == X BN
3-TYP. —A 2 _/ — e :S:]E:’,Nﬂ'?( W
T [ > =0 B GRS
D. < &~ >
N = { TYP. ALL WALLS
kK —a T A KD
12'=2 1/2" Do
- C >
= /' :§<
—"‘\V/ \V/ \“’/—_"* ™—1—— cHeu x 8 1/2
S— — AB.&C WALLS
A 7 9~TYP,
—13'-9 1/2"

9X12RE




MACK INDUSTRIES, INC.

127 X 9° BOX CULVERT B’L—Z?’SE,E!_\%%B géb%%
JoB: Pbor PEoT7 180U/ E bow ‘
JOB No: eY37720 | ?W/V-S.:'TﬁEﬁ/?? SECTION
CUST: _sS 1/ REEMS N l REQ'D.
ITEM Qry, SIZE TYPE DESCRIPTION
As4 A 2 11'—4" X __E-_S_’f A" X 8" D10 /[}4 E

——t 12 3747192 /27| 12 3/ e

INSIDE
As2/AsS B. 1 12-8" x_bke* |2 x 4” pe/p10 FLAT
As3 C. 1 12-8" x_bte* |2 x 8" pa/n4 FLAT

AsT D. 2 15'~8" X (,LZ" 2" X 8 D7/D4

— 2" 10'-8" | -5 |
QUTSIDE
AsT/As6 E. 1 13'-9" X_g~9* | 4" x 4" D10/D10 | FLAT
» n ‘ E ” "
A8 F. 1 13-9" x_b%9" | 4" x 8" p10/D4 FLAT
“ADD 2)-#4 X 5'-0" LONG REBARS TO THE TOP & BOTTOM OF ALL SWIFT LIFT CUTOUTS,
. . At ediilyy,
AREA OF_STEEL REQUIRED AREA OF STEEL SUPPLIED X 7
As1=0.42  As5=0.29 As1=0.42  As5=0.30 Y
As2=052  As6=0.29 As2=0.54  As6=0.30 =7
As3=0.45  As7=0.29 As3=054  As7=0.30 =/
 Asi=029  AsB=0.29 As4=0.30  AsB=0.30 =
" E. 2" PLASTIC =
CHCU X 7 1/2 -~ 2y /— Z”VD 2" CHAIRS, 3-TYP. 08 7
D WALL ONLY =X X BN
3-TYP, e ’ ,\ _/ o ) ;S:fON.f\‘:.“%?x“
= I e
D. < N 7 : TYP. ALL WALLS
~ 3 ! '
s A - o
Al T @ SN N e
12'~2 1/2" po
< C -
<] /— ‘ =0
M \V/ \"/_ —1—— cHCu X 8 1/2"
E— — AB,&C WALLS
A R A 9-TYP.
- 13'-g 1/2°

".U/IH"

-

B 9X12RE.
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Ohlin & Reed, Inc. Tile ©ODOT Project 180118 Page: 1/6

525 N. Cleveland-Massillon Rd. Jab #. 18243 Dsgnr:  AJK Date: 1 AUG 2018
Suite 001 Description....
Aron, OH 44333 Wing Walls

This Wall in Fite: Z\Shared Drawings\Mack Industries\ODOT Project 180118\0DOT Project 180118.RPX

RetainPro {c 195'7-2013 Build 11.18.06.30 . . .
Lipanae s |AH-0605087 Cantilevered Retaining Wall

License To : OHL!N AND REED

Criteria I Soil Data
Retained Height = 10.17 ft Allow Soil Bearing = 10,000.0 psf
. T Coulomb Soit Pressure calculation
Wall height above soil -~ = 0.50 ft Soil Friction Angle = 300 deg
Slope Behind Waill = 3.00 Active Pressure:
Height of Soilover Toe = 43.001n Ka'Gamma (horiz) = 42.2 psiift
Water height over heel = 0.0 ft Pa.sswe P_ressure.Kp Gar = 576.8 psi/fi
Soil Density, Hesl = 120.00 pcf
Soil Density, Toe = 120.00 pcf
Footingf|Soil Friction = 0.600
Soil height io ignore
for passive pressure = 1200 in
Surcharge Loads I Lateral Load Applied to Stem I Adjacent Footing Load '
Surcharge Over Meel = 2400 psf Laterat Load = 0.0 #/1t Adjacent Footing Load = 0.0lbs ‘
NOT Used To Resist Sliding & Cverturning ...Height to Top = 0.001t Foating Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
NOT Used for Sliding & Gverturning _ Wall to Fig CL Dist = 0.004%

Wind (W)

Load Type ; .
Axial Load Applied to Stem i (Service Level) Footing Type Line Load
Base Above/Below Sail

040#f

Axtal Dead Load = 0.0lbs Wind on Exposed Stem .. 0.0 psf at Back of Wall
Axial Live Load = 0.0 Ibs (Service Level) i : i =
Axial Load Eccentricity = 0.0in Poisson’s Ratio 0300

l Desigh Summary ' Stem Construction I Bottom
Stem OK

Walil Stability Ratios Design Height Above Fig f{t= .00
Overturning = 1.38 Ratio < 1.51 Wall Material Above "HI" = Concrete
Sliding = 1.86 OK Design Methed =  LRFD ASD LRFD
Thickness = 12.00
Total Bearing Load = 10,418 lbs Rebar Size = # 5
...resultant ecc. = 17.86 in Rebar Spaciﬂg = 8.00
= d
Soil Pressure @ Toe = 6,865 psf OK D Faoa 2t Edge
Soil Pressure @ Heel = 0 psf OK hiFB + fa/Fa - 0.766
Allowable = 10,000 pst : Gl ERLELg 1y,
Soil Pressure Less Than Allowable TO:;:;:;(?GISECMH lbs = E OF
AC| Factored @ Toe = 7,853 psf B '
ACI Factored @ Heel = 0 pst " StFEr'IthhA_e‘Vd[ |bs = 4,108.7
Footing Shear @ Toe = 0.0 psi OK oment...Acia _
Fooling Shear @ Heel = 57.2 psi OK Service Level fiedt =
ootng = 2 psi Strength Level fih= 158046
Allowable = 106.1 psi M t.. Allowabl = 207433
Stiding Calcs oment..... owable = 743,
Lateral Sliding Force = 4,358.01bs Shear.....Actual .
less 50 % Passive Force = - 2,885.2 Ibs Service Level psi=
less 100% Friction Force = - 5,675.01Ibs Strength Level psi= 336
Added Force Req'd = 0.0 Ibs OK Shear.....Allowable psi= 106.1
....for 1.5 Stability = 0.0 ths OK Anet {Masonry) in2= 139.50 ALY
Rebar Depth *d' in= 109
Masocnry Data
m psi=
Fs psi=
. Solld Grouting =
Vertical compenent of active [ateral soil pressure IS Modular Ratle 'n' =
considered in the calculation of soil bearing pressures. Wall Weight psf = 480.0
Load Factors Short Term Factor =
Building Code AASHTO LRFD Equiv, Sclid Thick, =
Dead Load 1.250 Masonry Block Type = Medium Weight
Live Load 1.780 Masonry Design Method = ASD
Earth, H 1.350 Concrete Data ;
Wind, W 1.300 fe psi=  5,000.0

Seismic, E 1.000 Fy psi= 60,000.0




Ohlin & Reed, Inc. Title ODOT Project 180118 Page: 2/6

525 N. Cleveland-Massillon Rd. Job #: 18243 Dsgnr: AJK Date: 1 AUG 2018
Suite 001 Description....
Akron, OH 44333 Wing Walis

This Wall in File: Z\Shared Drawings\Mack Industries\ODOT Project 180118v0DOT Project 180118.RPX

RetainPro (c) 1987-2018, Build 11.18.06.30
License : KW-06058577
Liconse To : OHLIN AND REED

Cantilevered Retaining Wall

Concrete Stem Rebar Area Details

Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (hased on applied moment) : 0.3572 in2ffit
(4/3) * As . 0.4763 in2/ft Min Stem T&S Reinf Area 3.073 in2
3sqri(fc)bdiy @ 3sqrt(5000){(12){10.1875)/60004322 in2/f Min Stem T&S Reinf Area per ft of stem Height : 0.288 in2/ft
0.002bh : 0.002(12)(12) 0.288 in2/ft Horizontal Reinforcing Options :
EELEEE SRS Cne layer of : Two layers of :
Required Area : 0.4322 in2/Mt #4@ 8.33In #4@ 16.67 In
Provided Area : 0.465 in2/ft #5@ 1292 in #5@ 25.83 in
Maximum Area : 2.5978 in2/ft #5@ 18.33in #6@ 36.67 in
E Footing Dimensions & Strengths I Footing Design Results I
Toe Width = 0.00 t Toe Heel )
Heel Width = 5.00 Factored Pressure = 7,853 0 psf
Total Footing Width = 5.00 Mu' : Upward = o 3,635 fi#
Footing Thickness = 12.00in Mu' : Downward = 0 30,706 f-#
) ) Mu: Design = ¢ 27072 ft#
ﬁg ‘é";gi?l z g-gg in Actual 1-Way Shear = 000  57.25 psi
; - : Allow 1-Way Shear = 51.85 106.07 psi
Key Distance from Toe 0.00 & Toe Reinforcing = #6@8.00in
fc = 5,000 psi Fy = 60,000 psi Heel Reinforcing = #86@8.00in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0020

Other Acceptable Sizes & Spacings
Toe: Notreg'd: Mu < phi*5*lambda*sgri{f'cy*Sm
Heel: #4@ 3.67 in, #5@ 5.69 in, #6@ 8.07 in, #7@ 11.01 in, #8@ 14.50 in, #9@ 18.3
Key: No key defined

Cover @ Top 2.00 @ Btm~ 2.00in

Min footing T&S reinf Area 144 in2
Min footing T&S reinf Area per foot 0.29 in2 4t
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 8.330n #4@ 16.67 in
#5@ 12.92in #5@ 25.83 in
#6@ 18.33 In #6@ 36.67 in
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... ....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# lbs ft -3
Heel Active Pressure = 3,301.7 417 13,760.7 Soil Over Heel = 4,881.6 3.00 14,644.8
Surcharge over Heel = 1,056.3 6.25 6,603.4 Sloped Soif Over Heel = 320.0 3.67 1,173.3

Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem =
* Axial Live Load on Stem =
= Soil Over Toe =
Surcharge Over Toe =

Surcharge Over Toe
Adjacent Foofing Load
Added Lateral Load
Load @ Stem Above Soil

T L aean T onamad Stem Weight(s} = 1,600.5 0.50 800.3
Total 4,358.0 O.T.M, 20,364.1 Earth @ Stem Transitions =
= = Footing Weighi = 750.0 2.50 1,875.0
Resisting/Overturning Ratio = 1.38 Key Waight =
Vertical Loads used for Soil Pressure=  10,418.3 |bs Vert. Component = 1,906.2 5.00 9,531.2
Totai = 9,458.3 Ibs R.M.= 28,024.5

* Axial live load NGT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS considered in the
calculation of Sliding Resistance.

Vertical component of active lateral soil pressure 1S considered in the
caleulation of Overturning Resistance.




Ohlin & Reed, Inc. Title ODOT Project 180118 Page: 3/6

525 N. Cleveiand-Massillon Rd. Job #: 18243 Dsgnr:  AJK Date: 1 AUG 2018
Suite 001 Deseription....
Akron, OH 44333 Wing Watls

This Wall in File: Z\Shared Drawings\Mack Industries\ODOT Project 180118\0DOT Project 180118.RPX

RetainPro {c} 1987-2018, Build 11.18.06.30
License : KW-06058577
License To : OHLIN AND REED

Tilt I
Horizontal Deflection at Top of Wall due to settlement of soil
{Deflection due to wall bending not considered)

Cantilevered Retaining Wall

Soil Spring Reaction Modulus 250.0 poi
Herizontal Defl @ Top of Wall (approximate only) 0,407 in

|
|
4
J
i




PROJECT: CV37520 ODOT PROJ 180118 OHLIN & REED, INC.

JOB NO.: 18243 525 N. CLEVELAND-MASSILLON RD.

ENGINEER: AJK SUITE 001 AKRON, OH 44333
330-576-3463

PAGE: 4 of B

DATE: 8-1-18

Dowel Anchor Calculation
Overturning:
Required factor of safety > 1.5

Mor=20364 ft—Ibs
ft—1Ibs

ﬁd‘R.‘reqmﬁ'red =15 jIV-[()T—'-: 30546

Mg gotuar = 28025 ﬂm—;bg

Hold-down force required:

Mg oriived — M
FH:: R.requn;dso R.actual:720 plf

Sliding:
Required factor of safety > 1.5

Fo=4358 plf

FR required= 1.5+ Fg=6537  pif

Fpocua=8560 plf >Fs
Frictional force required:

Total force required in dowels: (#5 @ 16" o.c.)
Ftotal = FH: 720 plf

Fyon=0.23-30000=6900  pif

.5




Ohlin & Reed, Inc. Tile ODOT Project 180118

525 N. Cleveland-Massilion Rd. Job # : 18243 Dsgnr;
Suite 001 Description....
Akron, OH 44333 Wing Walls

This Wall in File: Z\Shared Drawings\Mack Ihdustries\ODOT Project 180118\0DOT Project 180118.RPX

Page . 5/6
AJK Date: 1 AUG 2018

RetainPro (c) 1987-2018, Build 11.18.06.30 . .
Flcense : KP-08065577 Cantilevered Retaining Wall
License To : OHLIN AND REED

Code: IBC 2006,ACI 318-05,ACI 530-05

240.00psF

Po 2eter

BEB5 09pst
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PROJECT O H L I N JOB NO. SHEET
ODOT PROJECT 180118 18243 6
SHEET TiTLE & DATE OF
PRECAST WING WALL REED 8/1/18 6
o
0 r L)
N =0 POROUS GRANULAR FILL &
SOIL FABRIC. REFER TO CiVIL
i\ DRAWINGS FOR ALL BACKFILL
‘mi DGl REQUIREMENTS AND
: GEOTECHNICAL WORK
. ] #5 © 12%.c. H.EF.
2" CLR. —
L — 2" GIR.
#5 DWLS © 8%o.c. V.EF.
’c;‘
=
=
E’ L - ‘;g)o
i M o CONSTRUCTION JOINT
= e (ROUGHEN SURFACE TO %"
GRADE | | . - AMPLITUDE)
Lo #6 © 8"o.c. w/ 8" HOOK)
0 3
g ]S
m 1!_6"
z #5 © 12%.c.
- é T.&B.
s { T — Zo|  NOTE: WING WALLS ARE
X — 4 . - o su DESIGNED AS
X r \F ({ s =  FREE-STANDING
~ S 7 IR — - T : 1 ° STRUCTURES.
MECHANICAL
CONNECTIONS TO BOX
CULVERT ARE
| THEREFORE NOT
N REQUIRED.
(&
- \——#5 DWLS. W/HK. @ 16%0.c.
1'=6 DRILL & EPOXY INTO
_MIN. FOOTING
JP_ON 41_09'
C.LP FOOTING — 5-0"
BY OTHERS
NOTE: C..P. FOOTING
SUPPORTING LOAD. FROM
SUPPOR
THE DOWELS. SEE REINFORCING DETAILS N.T.S.

CALCULATION.
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This international standard was developed in accordance with indernationally recognized principies on standardization established in the Decision on Principles for the
Duvelopment of International Standards. Guides and Recommendations issued by the World Trade Orpanization Technical Barriers to Trade {TBT} Committee.

ﬁm@ Designation: C1577 - 17
§

]
INTEANATIDNAL

Standard Specification for

Precast Reinforced Concrete Monolithic Box Sections for
Culverts, Storm Drains, and Sewers Designed According to

AASHTO LRFD'

This standard is issued under the fixed designation C1577; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of st revision, A number in parentheses indicates the year of last reapproval. A
supetsesipt epsilen (*) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This specification covers single-ceil precast reinforced
concrete box sections cast menolithicaily and intended to be
used for the construction of culverts and for the conveyance of
storm water, industrial wastes and sewage.

Note |—This specification is primarily a manufachuring and purchas-
ing specification. However, standard designs per the AASHTO LRFD
Bridge Design Specifications are included and the criteria used to develop
these designs are given in Appendix X1. The successful performance of
this product depends upon the proper selection of the box section,
bedding, backfill, and ¢are at the imstaliation conforms 1o the construc-
tion specifications. The purchaser of the precast reinforced concrete box
sections specified herein is cautioned that proper correlation of the loading
conditions and the field requirements with the box section specified, and
provision for inspection at the construction sile, are required.

1.2 The values stated in inch-pound units are to be regarded

- as standard. No other units of measurement are included in this

standard.

2. Referenced Documenis

2.1 ASTM Standards:?

AL064/A1064M Specification for Carbon-Steel Wire and
Welded Wire Reinforcement, Plain and Deformed, for
Concrete

AB135/A615M Specification for Deformed and Plain Carbon-
Steel Bars for Councrete Reinforcement

ATO/IATOGM Specification for Deformed and Plain Low-
Alloy Steel Bars for Conerete Reinforcerment

(C33/C33M Specification for Concrete Aggregates

C150/C130M Specification for Portland Cement

C2E0/C260M Specification for Air-Entraining Admixtares
for Concrete .

UThis specificaton is under the jurisdietion of ASTM Committee C13 on
Concrete Pipe and is the dircef responsibility of Subcommittee C13.07 on
Acceptance Specifications and Precast Cotcrate Box Sections.

Cutrent edition approved fan. t, 2017. Published Jonuary 2017, Originatly
approved in 20835, Last previous edition approved in 2016 as C1577 - 16. DOL
10.1520/C1577-16A.

?For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contaet ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

C'309 Specification for Liquid Membrane-Forming Com-
pounds for Curing Concrete

C494/C494M Specification for Chemical Admixtures for
Concrete

C497 Test Methods for Concrete Pipe, Manhole $ections, or
Tile

C595/C5935M Specification for Blended Hydraulic Cements

618 Specification for Coal Fly Ash and Raw or Calcined
Natural Pozzolan for Use in Concrete

€822 Terminology Relating to Concrete Pipe and Related
Products

CO89/CIEIM Specification for Slag Cement for Use in
Concrete and Mortars

990 Specification for Joints for Conciete Pipe, Manholes,
and Precast Box Sections Using Preformed Flexible Joint
Sealants

C1017/C1017M Specification for Chemical Admixtures for
Use in Producing Flowing Concrete

C1116/C1116M Specification for Fiber-Reinforced Concrete

C1602/C1602M Specification for Mixing Water Used in the
Production of Hydraulic Cement Concrete

C1619 Specification for Elastomeric Seals for Joining Con-
crete Structures

C1675 Practice for Installation of Precast Reinforced Con-
crete Monolithic Box Sections for Culverts, Storm Drains,’
and Sewers

C1677 Specification for Joints for Concrete Box, Using
Rubber Gaskets

2.2 AASHTO Standards:®
AASHTO LRFD Bridge Design Specifications
AASHTO LRFD Bridge Construction Specifications

2.3 ASCE Standard:*
ASCE 26-97 Standard Practice for Direct Design of Buried
Precast Concrete Box Sections

3 Avaitable from American Association of Stale Highway and Transportation
Ofticials (AASHTO), 444 N, Capitol 1., WW, Suite 249, Washington, DC 20001,
hitip:/fwww transporiation.ory,.

* Avaitable from American Society of Civil Engineers (ASCE), 1801 Alexander
Bell Dr., Reston, VA 20191, http:/Awww.asce.oeg.

Copyright @ ASTM Intemational, 100 Bar Harbor Orive, PO Box G700, West Conshohocken, PA 18428-2958, Linited States
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3.1 Definitions—For definitions of terms relating to concrete
pipe, see Terminology C822.

3. Terminology

4. Designation

4.1 Precast reinforced concrete box sections manufactured
in accordance with this specification shall be legibly marked
with the specification designation, span, rise, and design earth
cover.

TABLE 1 Cesign Requirements for Precast Concrete Bax Sections Under Earth, Dead and HL-83 Live Load Conditions

Note |--Design earth loads and reinforcement areas are based on the weight of a column of earth over the width of the box section multiplied by a
soil structare interaction factor as defined in Appendix X1,

Note 2--Concrete design strength 5000 psi.

Note 3—Steel areas are based on an HL-93 live load without the lane load as permitted by AASHTO, using either the design truck or the design tandem.
and taking the controiling casc.

Note 4—-The desipn earth cover indicated is the height of fill above the top of the box section. Design requirements are based oa the material and soil
properties, loading data, and typical section as included in Appendix X1. For alternative or speciat desigas, see 7.2,

Note 5—Design steel area in square inches per linear fool of box section a1 these locations which are indicated on the typical section shown in Fig, 1.

Note 6—The top section designation, for example, 3 fi by 2 fi by 4 in. indicates (interior horizontat span in feet) by {interior vertical rise in feet) by
{wall and slab thickness in inches).

Note 7—In accordance with the acceptance eriteria in 7.2, the manufacturer is not prohibited from interpolating steal area requirements or submitting
independent designs for fill heights between noted increments,

Note 8—The “M” dimension given in the tables is the required distance that A, shall be extended into the top and bottom slabs if it is used as
reinforcement for the negative mement in these areas. This distance is based on the location where the negative moment in the stab becomes zero, plus
an additional development Jength. Because the live load can be applied at any location aloag the top slab as the truck drives over it, it is possible for
the “M” dimension 10 exceed one-half the length of the slab,

Note $—(Advisory)}—The reinforcing arcas are based on 4 inch circuinferential wire spacing. Under design conditions where crack control governs,

" an analysis following the design criteria in Table X 1.1 with closer steel spacing may result in a reduction in steel area ovar those in the fable.

3fiby2fiby din.

Dasign Circumierentiai Reinforcement Areas, in.fit

Earth Agy Agp Agy Agy Agg Asy Asp M, in.
Covar, ft : )

0<2h 0.17 0.256 0.16 0.10 0.17 0.17 0.14

2<3 0.13 019 0.18 0.10 3
33 0.10 0.41 0.12 0.10 31
10 0.10 0.0 0.10 0.10 31
15 0.10 0.13 .13 | 0.10 31
20 0.11 0.17 0.17 010 3
25 014 0.21 0.21 .10 31
30 0.17 0.25 0.25 0.10 31
a5 0.20 0,29 0.30 010 k3l

A Top siab 7 in., botlem slab 8 in.

3 by 3 i by 4in,

Dasign Circumferentiat Reinforcement Areas, in 2 .

Earth Ane Az Az Aoy A Prar A ™M in.
Cover, ft

0<2* 0.17 0.27 0.7 .10 0,17 0.17 0.14

2«3 0.10 0.22 0.21 0.4G 31
3-5 Q.10 0.14 0.i4 0.0 ’ 3
10 0.10 0.11 0.41 0.1¢ 31
15 0.490 0,14 0.15 0.10 31
20 .10 0.18 0.49 0.1G kX
25 0.90 0.23 0.23 0.10 N
30 0.2 0.27 0.28 0.10 31
35 0.14 0.32 0.32 0.1¢ 39

A Top slab 7 in., hottom siab & in.

J
|
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25 0.75 0,92 0.95 0.2g 53
12ft by 8 ft by 12 1n.

Design Clrcumferential Reinforcement Areas, in2/ft

Earth Ags Ay Ay Aga A [ A M, in.

Cover, ft

Q<2 0.29 041 0.38 0.29 0.29 0.29 .29

2<3 6.33 049 0.42 0.29 86

3-5 .28 0.41 0.38 0.29 59

10 0.34 0.48 £.48 0.29 58

15 0.44 0.61 0.64 0.29 53

20 0.57 078 0.81 0.29 53

25 0.68 0,98 098 028 . 53

Claftbyafpy 12in._J/

Design feumiarential Relfiforcement Areas, in.2Ht

Earlh Agg [ Aga A Ao Agz A M, in,

Cover, fi

(<2 .29 G.43 0,40 0.29 0.29 0.289 0.29

2<3 0.30 0.51 0,45 0.29 66

-5 0.28 0.43 41 0.29 66

10 0.32 G.47 0.51 0.29 59

15 .42 Q.63 0,87 0.29 53

20 0.53 0.81 0.85 0.29 53

25 .69 0.96 0.99 0.29 53
12ftby 10 ft by 12 In.

Design Circumferentiat Reinforcement Areas, In2/f

Earth A Agz Aga Aga Ay A A “8,” in.

Cover, ft

<2 0.29 .45 0.43 0.2% 0.29 0.29 0.29

2<3 0.29 0.54 0.48 0.29 73

3-5 0.29 0.45 043 0.29 66

10 0.31 0.48 0.53 0.29 58

18 0.40 .85 0.70 0.29 53

20 0.5t 0.84 0.88 0.29 53

25 062 1.03 1.07 0.29 53
12 ft by 116t by 121n.

Dasign Clreumferential Reinforcement Areas, in2/ft

Earth Agy Ag Asa A [ Ay A M in

Cover, ft

0<2 0.28 D.47 0,45 6.28 0.28 0,28 0,29

2<3 0.29 0.56 .51 0,29 80

35 0.29 0.47 0.46 £.29 73

10 0.29 0.51 .58 0.29 §6

18 0.38 0.67 o072 0.29 58

20 0.48 0.85 .91 0.29 53

25 0.58 1.05 110 0.29 53
12 it by 12 ft by 12in.

Design Clrcumferential Reinforcement Areas, In. 2/t

Earth At Az Ass Aga Ass Agr Aan W, in

Cover, ft

0<2 0.29 0.49 0.48 0.33 0.29 0.29 0.23

2ed 0.28 0.59 0.53 0.29 93

35 0.28 .49 0.48 0.29 a0

10 0.29 0.62 0.58 0.28 73

15 0.37 0.60 0.74 0.28 59

20 0.46 087 0.93 0.29 53

5. Basis of Accepiance 6.2 Cementitious Materials:

3.1 Accepiability of the box sections produced m accor-
dance with Section 7 shall be determined by the results of the
concrete compressive strength fests deseribed in Section 11, by
the material requirements described in Section 6, and by
inspection of the finished box sections.

5.2 Box sections shall be considered ready for acceptance
when they conform fo the requirements of this specification.

6. Material

6.1 Reinforced Concrete—The reinforced concrete shall

consist of cementitious materials, mineral aggregates, admix-

. tures if used, and water, in which steel has been embedded in
such a manner that the steel and concrete act together.

6.2.1 Cement—Cement shall conform to the requirements
for portland cement of Specification C150/C150M or shall be
portland blast-furnace slag cement, portiand-limesione cement,
or portland-pozzolan cement conforming to the requirements
of Specification C395/C3595M, except that the pozzolan con-
stituent in the Type IP portland-pozzolan cement shall be fiy
ash.

6.2.2 Fly Ash—Fly ash shall conform to the requirements of
Specification C618, Class F or Class C.
6.2.3 Slag Cement—3Slag Cement shall conform to the

requirements of Grade 100 or 120 of Specification C989/
CO89M.
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6.2.4 Allowable Combinations of Cementitious Materials—

~ The combination of cementitious materials used in concrete

shall be one of the following:

6.24.1 Portland cement oaly,

6.2.4.2 Portland blast-funace slag cement only,

6.2.4.3 Portland-pozzolan cement only,

6.2.4.4 Portland-limestone ¢cement only,

6.24.5 A combination of portland cement or portland-
limestone cement and fly ash,

6.2.4.6 A combination of portland cement or portland-
limestone cement and slag cement, or

6.2.4.7 A combination of portland cement or portland-
limestone cement, slag cement, and fly ash, or

6.2.4.8 A combination of portfand-pozzolan cement and fly
ash.

6.3 Agpregates—Aggregates shall conform to Specification
C33/C33M, except that the requirements for gradation shall not
apply.

6.4 Admixtures—The following admixtures and blends are
allowable:

6.4.1 Air-entraining admixture conforming to Specification
C260/C260M;

6.4.2 Chemical admixture conforming fo Specification
CA94/C494M;

6.4.3 Chemical admixtare for use in producing flowing
conerete confonuing to Specification C1017/C1017M; and

6.4.4 Chemical admixture or blend approved by the owner.

6.5 Steel Reinforcement—Reinforcement shall consist of

" welded wire reinforcement conforming to Specification
A1064/A1064M. Circumferential reinforcement argas in Table

1 are based solely on the use of welded wire reinforcement
with 4 in. spacing of the circamferential wires. Refer to 12.6 if
alternate steel designs utlizing steel bars, Grade 60, in con-
Junction with or in Heu of welded wire reinforcement are to be
submitted for the owner’s approval. Longitudinal distribution
reinforcement shall consist of welded wire reinforcement or

TOR SLAS-QUTSIDE
REINFORCEMENT, As?
I,
COviR, ;'ﬁ

SEEFIG. 5 AND

Fretn, At echen
DETAL
_J........... —
aaasas M
s Bcwusram gq \
REINFORCENENT 1,
W,
31, 1 -
b 1o - COVER
el i
e Ast HENT THIS
RisE smnmcm. e st
i SEAK
—l Jt—T,
maalii
H LIN, H = Haunch Bimension
g COVER‘/"‘“ i / %4 = Sidewal Thitkness
¥y = Boltom Thickness
e Tl Ty = Top Thitkness
t # = Total of the theoretical
iR - To cutoff fength plus the
BOY, RAD-OUTSIDE rmauired anchoraga
REIFORCEMENT, Asa

Fill Height Lessthan 2 ft

deformed billet-steei bars conforming to either Specification
AB13/A615M, Grade 60, or Specification AT06/ATO6M,
Grade 60.

6.6 Fibers—Synthetic fibers and nonsynthetic fibers shall be
atlowed to be used, at the manufacturer’s option, in concrete
pipe as a nonstructural manufacturing material, Synthetic fibers
(Type II and Type 11T} and nonsynthetic fiber (Type I) designed
and manufactured specifically for use in concrete and conform-
ing to the requirements of Specification C1116/C1116M shall
be accepted,

6.7 Water—Water used in the production of concrete shall
be potable or non-potable water that meets the requirements of
Specification C1602/C1602M,

7. Design

7.1 Design Tables—The box section dimensions, compres-
sive strength of the conerete, and reinforcement details shall be
as prescribed in Table I and Figs. 1-9, subject to the provisions
of Section 12. Table 1 sections are designed for combined earth
dead load and AASHTO HIL-93 live ioad without the lane load,
as permitted by AASHTO. Criteria used fo develop Table ] is
given in Appendix X1.

Note 2—The tabufar designs in this specification were prepared
according to the AASHTO LRFD Bridge Design Specifications,

7.2 Modified and Special Designs for Monolithic
Structures~—The manufacturer shall request approval by the
purchaser for modified designs which differ from the designs in
Section 7; or special designs for sizes and loads other than
those shown in Table 1. When spans are required that exceed
those prescribed in Table 1, the design shall be based on the
criteria given in Appendix X1. In addition, the span shall be
designed to have adequate stiffness 1o limit deflection as given
in Article 2.5.2.6.3 of AASHTO LRFD Bridge Design Speci-
fications.

Note 3—(Advisory)—Construction procedures, such ag heavy equip-
ment movement or steckpiling of material over or adjacent to a box

MMM LENGTY
T BPACTH

GUTSIDE LONGITUDIRAL GF LONGETUDIHAL
YARES FLUS 2 IH. Ty
THICHESS (Ty) H__‘j"’ sEErG I N0
Ik COVER ‘ by = PR ARAHGEENT

3 Wi
P ot & - [
RV AN
i) bt 38 CoVER =
e 1;3
e TI6.
STHMETRICAL - OVER

RISE (R) o~ 51

\ EPAN (5) el i THIORESS (T))

At
Y
AN \*} g

Y

L ]
{ rra—|
THICKRESS () A CUTSIDE LORGITUDIAL

Fill Height 2 ft and Greater

FIG. 1 Typical Box Sections

J
J
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QUTER CAGE CIRCUMFERENTIAL
REINFORCEMENT AT GROQVE END.

(.

/

1IN, N 1/2 IN. MIN,
covea_j - ™ Smomax, O
1 LONGITUDINAL
REINFORCEMENT

[~ 6 IN. MIN""

{

T.lIN

COVER

INNER CAGE - As2 (Top)

As3 (Bot)

FIG. 2 Section A-A Top and Bottom Slab Joint Reinforcement

YASI

4

£

™~ 4 d min. Radius

As4

4 inches min.
for 6-inch & Above kw1172 inches max.
Wails for 4 & 5-inch Walls

FiG. 3 Detail Inner Reinforcement

/—Asl

il %
N .
S 4 d min.
Radius
Top As2
Bet. As3

Slde As4

FIG. 4 Detail Option (see Fig. 3)

structure can induce higher loads than those used for the structure’s final
design, These construction and surcharge loads are allowable as long as
the final steel areas in the box are larger than those required for the
construction phase. The design engineer shall take into consideration the
potential for higher loads induced by construction procedures in deter-
mining the final design of the box structure.

7.3 Placememt of Reinforcement-—The cover of concrete
over the circumferential reinforcement shall be 1 in. except for
when the box culvert has less than 2 i of earth cover, then the
conerete cover over the top slab reinforcement A_; shall be 2
in. Conerete cover shall be subject to the provisions of Section

1 Longitudinal Vire
Space Plus 2 Inches
10 Inch Mindegem

2 i, min.
S

/

_fa Tnchas max,

P 4 d min.
Radius

)
[ ast

1 inches max. for
™ 4 and & inch vealls
4 inches mimmum for
6 Inch and above walks

_.I

F1G. & Detailed Reinfercement Arrangement

1 tongitudinal Wire
Space Plus 2 Inches
10 Inch Minimum ei

|<_ 2 in. mip.
]

! 3 Inches max.

. 4dmin,
Radius

Slde Asd
FiG. 8 Detail Option

12, The inside circumferential reinforcement shall extend into
the tongue portion of the joint and the cutside circumferential
reinforcement shall extend into the groove portion of the joint.
The clear distance of the end circumferential wires shall be not
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Top As2
Bottom As3

r Asl “—’l Waf thickness max.

Q

N 4 d min,
Radius

FIG. 7 Alternate Detail (see Fig. 3}

1 Lohgipuddinat Ve

Top As? Space Plus 2 inches

g 16 Inch #inirmum 4———)1 Wall thickness max.
fe 210, min,
11
'
™ e 4 8 iR
Radius

Top Ax2
Bot, As3 A
intergrated — As1
with As4

Top AsZ

8ot Al

FiG. B Alternate Detall (see Fig. 5)

less than %2 in. nor more than 2 in, from the ends of the box
section. Reinforcement shall be assembled utilizing any com-
bination of single or multiple layers of welded-wire reinforce-
ment. Multiple layers shall not be separated by more than the
thickness of one longitudinal wire plus ¥4 in. The multiple
layers shall be fastened together to form a single cage. All other
specification requirements such as laps, welds, and tolerances
of placement in the wall of the box section shall apply to this
method of fabricating a reinforcement cage. It is not prohibited
for a commen reinforcement unif to be utilized for both A, (or
Ag) and Ay, and also for both A, (or Agg) and A, with the
largest area requirement governing, bending the reinforcement
at the comers and waiving the extension requirements of Fig.
3 and Fig. 5 (see Fig. 4). When a single cage of multiple
circumferential steel areas is used for A, {or Ag) and A,
reinforcement, the slab or wall requiring the larger steel area
shall have this additional circumferential steel extending for
the full span of the slab or rise of the wall. The welded wire
reinforcement shall be composed of circumferential and lon-
gitudinal wires meeting the spacing requirements of 7.4 and
shall contain sufficient Jongitudinal wires extending through
the box section to maintain the shape and position of reinforce-
ment. Longitudinal distribution reinforcement shall be welded-

. wire reinforcement or deformed billet-steel bars and shall meet
fthe spacing requirements of 7.4, The ends of the longitudinal

" distribution reinforcement shall not be more than 2 in. from the

ends of the box section, The exposure of the ends of
longitudinalg, stirrups, and spacers used fo position the rein-
forcement shall not be a cause for rejection.

7.4 Laps, Welds, and Spacing—Splices in the circumferen-
tial reinforcement shall be made by lapping. The overfap
measured between the outermost longitudinal wires of each
reinforcement sheet shall not be less than the space containing
two longitudinal wires of each mesh plus 2 in., but not less than
10 in. If A, is extended to the middle of either slab and
connected, welded splices or lapped splices shall be used in the
connection, When used, Ay and Aq shall be lapped with A, as
shown in Fig. 5, Fig. 6, or I'ig. 8 and are not prohibited from
being connected by welding. If welds are made io circumfer-
ential reinforcement, they shall be made only to selected
circumferential wires that are not less than 18 in. apart along
the longitudinal axis of the box section as shown in Fig. 9.
Also, when spacers are welded fo circumferential wires, they
shall be welded only to these selected circumferential wires.
There shail be no welding to other circumferential wires,
except A, is not prohibited from being lapped and welded at
any location or connected by welding at the corners to A, and
Ay No welds shall be made to A, or Ay circumferential wires
in the middle third of the span as shown in Fig. 9. When
disiribution reinforcement is to be fastened to a cage by
welding, it shall be welded only to longitudinal wires and only
within 18 in. of the end of the box section. If welds are made
to Grade 60 reinforcing bars, weldable bars conforming to
Specification A706/A706M shall be used. The spacing center
to center of the circumferential wires shall not be less than 2 in,
nor more than 4 in. The spacing center to center of ti'xe
longitudinal wires shall not be more than 8§ in.

Note 4—{Advisory)-The AASHTO LRFD Bridge Design Specifica-
tions should be consulted for weld reguirements not directly addressed in
this standard.

8. Installation

8.1 The successful performance of this product depends
upon proper installation as the soil/structure interaction is
considered in the design. The effects of this interaction are
highlighted in Note 1 and Note 3, The precast reinforced
concrete box section/soil system shall be constructed to con-
form to Practice C'1675 for the installation coaditions assumed
for design and in accordance with the dimensions and require-
ments specified or shown on the plans. The tabular steel
designs in this standard assmne compacted sidefill. See Ap-
pendix X1 for additional details on design assumptions used to
develop the design tables,

9. Joints

9.1 The precast reinforced conciete box sections shall be
prodaced with tongue and groove ends. The ends shall be of
such design and the ends of the box sections so formed that the
sections can be laid together to make a continuous line of box
sections compatible with the permissible variations given in
Section 12,

6.2 Joints may conform to the requirements of Specification
1677, Specification C990 or other established joint type as
approved by the owner including, but not limited to, mortar,
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Quitside Cage Wires that are welded shait

174 Span be at minimum 18" spading
[ =
! ) (altteltetetledelietetn bttt > ! H
0! T P e 7 o
) |_ Inside Cage o

| Mid1/3 Span
Welding not permissible
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FIG. 9 Critical Zones of High Stress Whare Welding is Restricted

sealant or fabric wrapped joints. For joints conforming to
Specification C1677, the gasket shall be in accordance with
Specification C1619, Class C requirements or for oil resistant
properties the gasket shall meet Class D requirements,

9.3 Quier cage circumferential reinforcement as shown in
Figs. | and 2 shall be placed in the top and bottom slabs at the
groove portion of the joint when A, is not continuous over the
span. The minimum area of such reinforcement in square
inches per linear foot of box section length shall be the same as

the areas specified for A, in Table 1.

" 10. Manufacture

10.1 Mixture—The aggregates shall be sized, graded,
proportioned, and mixed with such proportions of cementitious
materials and water as will produce a thoroughly-mixed
concrete of such quality that the box section will conform to
the test and design requirements of this specification. All
concrete shall have a water-cementitious materials ratio not
exceeding 0.53 by weight. Cementitious materials shall be as
specified in 6.2 and shall be added to the mix in a proportion
ot less than 470 Ibfyd® unless mix designs with a lower
cementitious materials content demonstrate that the quality and
performance of the box section meet the requirements of this
specification.

10.2 Curing—The box sections shall be cured for a suffi-
cient length of time so that the concrete will develop the
specified compressive strength by the time of delivery. Any one
of the following methods of curing or combinations thereof
shall be used:

10.2.1 Steam Curing—The box sections shall be low
pressure, steam-cured by a system that will maintain a moist
atmospherz.

10.2.2 Water Curing—The box sections shall be water-
cured by any method that will keep the sections moist.

10.2.3 Membrane Curing—A sealing membrane conform-
ing to the requirements of Specification €309 shall be applied

.. and shall be left intact until the required conerete compressive
istrength is attained. The concrete temperature at the time of
" application shall be within 10°F of the atmospheric tempera-

ture. All surfaces shall be kept moist prior to the application of
the compounds and shall be damp when the compound is
applied.

10.3 Forms—The forms used in manufacture shall be suf-
ficiently rigid and accurate to maintain the box section dimen-
stons within the permnissible variations given in Section 12. All
casting surfaces shall be of smooth nonporous material.

10.4 Handling—Handling devices or holes are not prohib-
ited in each box section for the purpose of handling and laying,

11. Physical Requirements

11.1 Type of Test Specimen—Compression tests for deter-
mining concrete compressive strength shall be allowed to be
made on either standard rodded concrete cylinders or concrete
cylinders compacted and cured in like manner as the box
sections, or on cores drilled from the box section.

11.2 Compression Testing of Cylinders:

11.2.1 Cylinders shall be prepared, cured, and tested in
accordance with Section 11 of Test Methods C497. Cylinders
shall be exposed to similar curing titme and temperature
conditions as the manufactured box sections as demonstrated
upon request by manufacturer cylinder and box section curing
records,

11.2.3 Prepare not less than three test cylinders from each
concrete mix used within a group {one day’s production) of
box sections.

11.2.3 Acceptability on the Basig of Cylinder Test Results:

11.2.3.1 When the average compressive sirength of all
cylinders tested is equal to or greater than the design concrete
strength, not more than 10 % of the cylinders tested have a
compressive strength less than the design concrete strength,
and no cylinder tested has a compressive strength less than
80 % of the design concrete strength, the lot shall be accepted.

11.2.3.2 Box sections that fail to meet the strength require-
ments under 11.2 shall not be retested under 11.3 without the
approval of the purchaser,

11.2.3.3 When the compressive strength of the eylinders is
unavailable, the acceptability of the lot shall be determined in
accordance with the provisions of 11.3.
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WHEEL SPACING

{ _ Design Truck
and
Design Tandem

& ]

AXLE LOADS
Design Truck

I !
8,000 Ibf 32,000 Ibf 32,000 ibf |

i 14' : 14' min - 30' max E
- |

AXLE LOADS @

. [
Design Tandem 25,000 ibf 25,000 Ibf
——— 4‘

FfG. X1.1 Axle Loads for Box Section Standard Designs

ASTM International takes no position respecting the vaiidity of any patent righls asserted in connection with any ilem mentioned
in this standard. Users of this standard are expressly advised that determiriatfon of the validity of any such patent rights, and the risk
of Infringement of such rights, are entirely their own responsibility,

This standard is subjact ta revision at any fime by the responsible technical commitiee and must be reviewed every five years and
if not revised, either reapproved or wilthdrawn, Your comments are nvited either for revision of this standard or for additional standards
and should be addressed to ASTM International Haadquarters. Your comments will receive careful consideration at a mesling of the
rasponsible technical committee, which you may attend. I you jeel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PG Box G700, West Conshohockan, PA 19428-2959,
United States. Individual reprints {single or multiple copies) of this standard may be obiained by contacting ASTM at the above
addrass or at 610-832-9585 (phone), 610-832-9665 {fax), or service@astm.org (e-maily;, or through the ASTM website
(www.astm.org). Permission rghts 1o photocopy the standard may aiso be secured from the Copyright Clearance Center, 222
Rosewood Drive, Danvars, MA 01923, Tel: (878) 646-2600; hiip:fiwww.copyright.com/
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CONSEAL

L£DNERSTE SEALSNTS ING,

rimer

Cs-15
A Highly Adhesive Water-Based
Surface Primer for Concrete,
Plastic and Metal Surfaces

Applications
For use on concrets, plastic and metal surfaces, ConSeal CS-75 enhances the bonding between preformed sealants and

concrate surfaces alding In the Installation process. Gonvenlently applied at the job sits, C5-75 kmproves adheslon of the
sealart to the concrete.

Physical Properties
Descriplion

Color: Bright Crange
% Solida: 33% minimum
Soivent Type: Water
FashPolnt: 200°F minimumn
Wealght / Gallon: . 8.0 Pounds
By Time @ 77°F (26°C) 10 minutes
Dty Time @ 40°F (4°C): 60 minutes
Clean Up: " Soap and Water
Coverage Per Gallon: Approx. 400 sq ft on wet cast concrete.
. Coverage diminishes on dry cast concrate,
Appropriate Substrates: Concrate, Plastle, Metal
jin. Storage Termperatura; 40°F {4°C) Product should not be allowed to freeza
Min. Application Temperature: 40°F (4°C)
Surfaca When Dry: Tacky
Limited Warranty

THis information s presented In good falth, but we carnot anticlpats aff candiions under which this nforrnation and our products, or the products of other
mantdactures i comblnation with cur products, may be used, We accept no responsibilty for resulis obtalned by the application of this Information ortha
safaty and sultabiky of our products, elthier alons or In combination with other products, Users are advised o maks thalr own tests to determine the safety and
suitahiity o each such product or product combinations for thelr own purposas. It is the tsars? respansihility 1o satisfy Wimself as to the sultablity and
completeness of such Information for this own particular tse. W sell this product without wanranty, and buyers and users assume & responsibitty and llabflity
for loss or damags arlsing fram the handling and use of this product, whether used alona ar n comblpation with other prodicis.

Dont Just Seal it ConSeal i © 2013 Goncrats Saelants, e,

Goncrete Seslants, Inc. 9325 StateHoute 207 » Tigp City, OH 45371 ¥ ToH Fres 800,332.¥325
P. O57 8458776 F. 8578455567 = wenw.consaal.com




ConSEAL

Boficrerd SALAKTS ING.

25-10Z.
Butyl Rubber Sealant for All Precast
Concrete Structures - Meets ASTM C-990

Applications

For concrete Jolints in: Manholes, Concrate Pipe, Vaults, Box Culverts,
Septlc Tanks, and Vertical Panet Structures. Not intended for use in expansion foints or jolnts that move,

Sealing Properties

Provides permanently flexible watertight joints.

Low to high temperature workabllity: 80°F to 120°F (-1°C to +48°C)
Rugged service temperature: -30°F to +200°F {-34°C to +03°C}
Excellent chemical and mechanical adheslon to clean dry surfaces.
Greater cchesive and adheslve strengths.

Sealed Jolnts will not shrink, harden or oxidize upon aging.

Controlled flow resiztancs for appiication ease. :

No priming normally necessary. When caonfrontad with difficutt Installation
condifons, such as wet concrets or temperatures below 40°F (4°C), priming the
concrate will Improva the bonding action. Consult Concrete Sealants for the proper

primer to meet your application,

" 5 & ® B & A

Hydrostatic Strength
ConSeal C8-102 meets the hydrostatic performance requirement as set forth in ASTM C-890 section 10,1
{Performance requirement: 10pst for 10 minutes in stralght alignment - In plant, quality control test for joint materials.)

Specifications
ConSeal GS-102 meets or exceeds all of the requiréments of Federal Spacification 88-8-210 (210-A),
AASHTO M-1988, and ASTM G-980-81.

Physical Properties
Description

Spec Required ¢5-102
Color Black
Specific Gravity, 77°F ASTM D71 1.15-1.60 1.26
Ductliity, 77°F ASTM D118 5.0min, 10
Penefration, cone 77°F (25°C), ASTM D217 50-100 mm 55-60 mm
160 gm, S sec,
Panetration, cong 32°F (0°C), ASTM D217 AQ pm min. 40-85 mm
150 gm, & sec, _
Flash Polnt, 6.0.C., °F ASTM D92 880°F min. 450°F
Fire Polnt, G.0.C,, °F ASTM D2 375°F min., 475°F
Dor't Just Seal It ConSeal It © 2013 Ooncrels Sealants, lnc.,

concrete Sealants, Inc, 9326 State Route 201 = Tipp City, OH 45371 = PO, Box 176 = New Carilsle, OH 46344

P07 A45.5776 F, 057 BA53657 Toll Fres 8003327526  wwwi.consealcom Tk




CoNSEAL

£/} DoNcheTE SEALANTS IND,

‘Butyl Rubber Seal

C5-102.
Butyl Rubber Sealant for All Precast
Concrete Structures - Meets ASTM C-990

Chemical Composition

Description
Spec Required cs-102

Hydrocarbon plastic content % by weight ~ ASTM D287 H50% i, 51%
inert mineral filler % by welght AASHTO T111 30% min. 35%
Volatile Mater % by weight ASTM DB 2% max. 1.2%
Nor-extractable, carborrhased material ' 12.8%
Reayacled Cantent, % by weight

Post Consumer: 8.41%

Post indusirial; 10.85%

lmmaersion Testing

30-Day Immersion Testing: No visible deterloration when tested In 6% Caustic Potash, 5% Hydrochloric Acld, 5% Sulfuric
Acid, and 5% saturated Hydrogen Sulfide.

One Year Immersian Testing: No visible deterloration when tested in 5% Formaldehyde, 6% Formic Acld,

5% Sulfuric Acid, 5% Hydrochloric Acid, 5% Sodium Hydroxide, 5% Hydrogen Suffide, and 5% Potassium Hydroxide.

Limited Warranty

This tnformation Is presented in good faith, but we cannot anticipate el condtions under which this information and our products, or tha products of other
manufactures 1t combination with our procucts, may be used, We accept no respansibiity for results obtalned by the applicationrof this Information or the
safety and suttabiity of our products, sfther alone or In comblination with other produicts, Users are advisad to maka thelr own tests to detantine the safely and
sutabiity of each such produat or product combinations for thalr own purposes. i s tha users’ responsibllity 1o satlsfy himself as fo the suitabBy and
sormpleteness of such Information for this own particular use. We sefl s product without wamanty, and buyers and users assume all responsiblity end kabiltty
far loss or demage arising from the handling and Usa of this product, whether used lons of In combination with cther products. .

Do’k Just Seal It COHSE&/ ]_tf © 5013 Conerst Sealenls, i

E

Registered

Concrete Sealants, Inc. 9326 Stale Route 201 = Tiop City, OH 45371  P.0. Box 176 # New Calisle, OH 45344
P oR7.845.87768 F.037.845.8587 Tol Free H00.332.7325 ¥ www.conseal.com
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