CELL / MODEL NAME DESCRIPTION DATE

CIPES-DCB-PSSP-ZS (1 of 2) Ca_lst-m-PIace End Section for Double Cell Precast Box Culvert, Permanent Steel Sheet Pile 10/15/2016
Wingwalls, Zero Skew

CIPES-PSSP-ZS-DETAILS (2 of 2) De_ztalls for Cast-in-Place End Section for Precast Box Culvert, Permanent Steel Sheet Pile 10/15/2016
Wingwalls, Zero Skew

CIPES-SCB-PSSP-ZS (1 of 2) Ca_lst-m-PIace End Section for Single Cell Precast Box Culvert, Permanent Steel Sheet Pile 10/15/2016
Wingwalls, Zero Skew

CIPES-TCB-PSSP-ZS (1 of 2) Ca_lst-m-PIace End Section for Triple Cell Precast Box Culvert, Permanent Steel Sheet Pile 10/15/2016
Wingwalls, Zero Skew

DCB-GPE Double Cell Precast Box Culvert with Apron End Section, General Plan and Elevation Sheet 10/15/2016

MCB-AES (1 of 2) Multi-Cell Precast Box Culvert Apron End Section Details 10/15/2016

MCB-AES (2 of 2) Multi-Cell Precast Box Culvert Apron End Section Details 10/15/2016

MCB-TES (1 of 2) Multi-Cell Precast Box Culvert Tapered End Sections 10/15/2016

MCB-TES (2 of 2) Multi-Cell Precast Box Culvert Tapered End Sections 10/15/2016

SCB-AES (1 of 2) Single Cell Precast Box Culvert Apron End Section Details 10/15/2016

SCB-AES (2 of 2) Single Cell Precast Box Culvert Apron End Section Details 10/15/2016

SCB-GPE Single Cell Precast Box Culvert with Apron End Section, General Plan and Elevation Sheet 10/15/2016

SCB-TES (1 of 2) Single_Cell Precast Box Culvert Tapered End Section 10/15/2016

SCB-TES (2 of 2) Single_Cell Precast Box Culvert Tapered End Section 10/15/2016

TCB-GPE Triple Cell Precast Box Culvert with Apron End Section, General Plan and Elevation Sheet 10/15/2016

TPGBC-ZS (1 of 2) Traversable Pipe Grate for Box Culverts, Zero Skew 10/15/2016

Culvert End Section Details Pagel of 2 10/15/2016




CELL / MODEL NAME DESCRIPTION DATE
TPGBC-ZS (2 of 2) Traversable Pipe Grate for Box Culverts, Zero Skew 10/15/2016
Culvert End Section Details Page? of 2 10/15/2016
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5-#5 vy bars

5 Bar Splicers for #5 v bars

spaced as shown
in Section F-F
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v

Symmetrical about
¢ culvert

PLAN

-#4 s bars at 12" cts. (Upstream end)
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2-#6 hs bars front face of headwall

-#4 sp bars at 12" cts.
Symmetrical about
€ culvert

(Downstream end)
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Upstream Elev.
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-#5 v bars threaded into flared coil loop = A
anchors at 12" cts. See Section B-B. %
- - &)

4-#5 h bars front face of cutoff wall

4-#5 h; bars back face of cutoff wall

-#4 5 bars at 12" cts.

B4

spaced as shown in Section C-C

\

Upstream Elev.

Downstream Elev.

Note:

The design Till height for this structure is feef.
The precast concrete box culvert sections shall conform
to the standard designs of ASTM C I577.

The box culvert end section shall be built in the field
and a precast option is not allowed except the cutoff
wall may be precast. If the Contractor elects to use
a precast cutoff wall, shop drawings and a proposed
construction sequence shall be submitted to the Engineer
for approval.

Areas of the precast box culvert in contact with
cast-in-place concrete shall be sandblasted, cleaned, and
wetted prior to placing concrete in the field according to
Article 503.09(b).

The ends of the precast box sections adjacent to the
end section shall be formed without male and female
shapes.

The joints between precast box sections shall be sedled,
all voids filled with a mastic joint Sealer. In addition, the
Joints shall be externally sealed on all four sides with a
13 inch wide external sealing band. The seal shall be
centered over the joint, secured in place and protected
during the backfilling process.

Tilt hs and hz bars as required to maintain clearance.

Extend precast concrete box culvert welded wire fabric
into end section. Bend as necessary to provide 1o
clear cover.

See sheet of for culvert construction sequence.
See sheet of for Section A-A, B-B, C-C and D-D.
See sheet of for additional wing wall details.

BILL OF MATERIAL

Item Unit Total
END _ELEVATION Cutert End Sacrons Eaoh
(Wingwalls omitted in this view for clarity.) ave 0.
CIPES-DCB-PSSP-ZS 10-15-2016 (Sheet 1 of 2)
FILE NAME = USER NAME = DESIGNED - REVISED F.A, SECTION COUNTY TOTAL | SHEET
CHECKED — REVISED STATE OF ILLINOIS BOX CULVER:REI(\;? ::CJ:)ON DETAILS RTE. SHEETS| ~NO.
PLOT SCALE = DRAWN - REVISED DEPARTMENT OF TRANSPORTATION § u : CONTRACT NO.
PLOT DATE = CHECKED - REVISED SHEET NO. OF ILLINOIS| FED. AID PROJECT




Pay Limits for Box

Pay Limits for Precast

Notes:
Culvert End Sections Concrete Box Culverts ’ﬁ ¢ Wall The minimum effective section modulus of the permanent sheet
2" x 12" x 6" block of CA5, CAY, or pile wall shall be in._/ft.
1’-6" 2-0" CAIl coarse aggregate placed over drain g @ Sheet piling shall not Be driven until the concrete strength has
opening. Block of aggregate shall be Sls attained a minimum flexural strength of 650 psi or a minimum
3 7-0" 6" completely wrapped in nonwoven a § compressive strength of 3500 psi.
g geotextile fabric. Flo |9 *¥zn The cost of furnishing and installing the fabricated steel cap,
=l hq ; " " Sls NS o 3 elastomeric mat, and filter fabric shall be included in the cost of
o Provide a double layer of 12" x 12 3|8 & !
TN nonwoven geotextile fabric centered TS 20y the end section. )
_ 5 . over the drain hole. Perimeter of fabric 82 i § . b ; See sheet  of  for culvert construction sequence.
hs—] © shall be sealed to the concrete with mastic. =18 : 8 X i X Mandatory ONE END SECTION
- » ISIESY const. joint
I e I 3" ¢ PVC drain cast with the concrete s|e Lo : q11 4 /
s [ _ (Adjust location to clear reinforcement) T HE 3|8 ! N /'( BILL OF MATERIAL
- L \_\v R I S const. joint Il J' §‘§ x a [ i il Precast box culvert (For information only)
- S I =t t A -
= . Welded Wire Reinforcement B N Size Length Shape
\ Mandatory In . Precast box culvert | : @ 5 s ! 1lq :_ | ar 0. g D
3,0 " Drip 6" const. JjoinT \5 iauare foadm b_f/zc/;ouf aro:)nd PVC drain Welded Wire \ 5 - § 8 SD he —HI ! | | h #5
nofch full length ‘ ‘ 0 be removed with Tormwor Reinforcement h3 T\\: v or 3|S oo ! L ! _ . hi #5
of span SECTION A-A e Bar Splicer V|5 =G : C e : ** Nominal space filled he #4 C
(Downstream End) E 8 Sl A with C/a;s SI Concrete h3 #4 C
O
(All costs associated with furnishing and constructing the above _ - ©|® SE \ < per Arficle 540.06 h4 #6
drain detail will not be measured for payment but shall be included See Detail A : & gy L3 Vi " hs #6
in the contract unit price for the associated work.) N IR he #4 p—
g NS SECTION D-D
| j
Pay Limits for Box Pay Limits for Precast © (For multlple celis oniy) S #4 a
Culvert End Sections Concrete Box Culverts ) Si #4 4
vi or Bar Splicer S2 #4 i
16" 200"
#5
. SECTION C-C o -
S r-o"_ 6" (Showing reinforcement)
NS Upstream Elev.
SRS L See downstream end section Jo Downstream Elev. goncffefe BOXT Cg/ven‘s /EU' Ydd
Y for drain notes and detdils. 102 ; 3 eintoreement bars oun
I . Fabricated 8" Welded I Bar Splicers Each
Al o steel cap —— (Typ. each end) Permanent Sheet ca. FF
hs E = Piling g 1
f~--sr-*frc--"-- " e Upstream Elev. ‘v
si— . e Downsfream Elev. //I/ Y —
S\ B N - [ ME i
* v © ™
3, W Drip Mandatory . L P_e_rmcmenf sheet >,
notch full length const. joint .| © piling
of span 4" | 2" . P~ | he
SECTION A-A hs
(Upstream End)
Pay Limits for Box Pay Limits for Precast BARS hz and h3 BAR he
Culvert End Sections Concrete Box Culverts (For multiple cells only)
Precast _box culvert
welded wire reinforcement Mandatory /‘
Const. const. joint U 9"
2 ipstream Elev.
Joint SECTION C-C WINGWALL ELEVATION ‘5o rciream Eav. N - \
. ;/_ T ) (Showing dimensions) // = &\x@"
NV o 7 ‘\
1 S o
Yy N L x 12" wide S L_,5 8"
R Fabric reinforced elastomeric I g" Bent _Cap
) mat per Section 1028 of the . (AASHTO M270 Grade 50W) 9"
N S g . 9 Flared coil loop anchor, expansion Standard Specifications. o
<+ S
= anchor, or epoxy grouted bar with " % BAR—SJ
“% minimum 7500 Ibs proof load capacity, Geosynthetic filter fabric
s v subject to approval by the Engineer. per Section 1080.01 of the ‘
&) 3 L SR
Standard Specifications. 7 ; /
*ib" ¢l Minimum weight shall be P @ 2" 8"
s —= ] 2 : 4 Y d. Fold h each sheet,/ 5, 2
#p. 02./5q. yd. Fold as shown. Tup. of o
* If soil conditions permit, the Back F eggb sheel &ﬁQ-
back face of cutoff wall may ac ace "
1-0" 6" be poured directly against -
the soil.  Provide 3" cover 2
1-6" by increasing cutoff wall =
thickness to 1"~ 15" SECTION E-E g =
SECTION B-B DETAIL A 1
4
CIPES-PSSP-ZS-DETAILS  10-15-20i6 (Shost 2 of 2) BAR sz BAR v
- - _ _ F.A. TOTAL | SHEET
e — heoE evises STATE OF ILLINOIS BOX CULVERT END SECTION DETAILS e — P T
Lo stALE - oRAWN - REVISED - DEPARTMENT OF TRANSPORTATION STRUCTURE NO. CONTRACT NO.
PLOT DATE = CHECKED - REVISED - SHEET NO. OF SHEETS ILLINOIS| FED. AID PROJECT
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hs | Symmetrical about bl
[ € culvert
PLAN

-#4 s, bars at 12" cts. (Upstream)
-#4 sp bars at 12" cts. (Downstream)

2-#6 hs bars front face of headwall
2-#6 hs bars back face of headwall

5-#5 vi bars Upstream Elev.

spaced as shown Symmetrical about Downstream Elev.
in Section E-E. W
A4
I~ I A A L B o §
ar . N
] | e
1 Note:
/ \ | The design fill height for this structure is feef.
A {J | The precast concrete box culvert sections shall conform
1. | to the standard designs of ASTM C 1577.
ole | The box culvert end section shall be built in the field
NN | and a precast option is not allowed except the cutoff
=l | wall may be precast. I the Contractor elects to use
o S | a precast cutoff wall, shop drawings and a proposed
| | construction sequence shall be submitted to the Engineer
8o | for approval.
© :) | Areas of the precast box culvert in contact with
EN Y ? | cast-in-place concrete shall be sandblasted, cleaned, and
sl C Upstream Elev. | wetted prior to placing concrete in the field according to
o Downstream Elev. I Article 503.09(b).
é 5 Mandatory | The ends of the precast box sections adjacent to the
2 ‘S) const. joint | end section shall be formed without male and female
<= . Const. joint\ B : shapes. )
§ § \ S [ 4-| | The_ 10//7_7‘5 Def_ween prec_asf_ D_ox sections shall De sealed,
Tl = all voids filled with a mastic joint sealer. In addition, the
! Joints shall be externally sealed on all four sides with a
4 - - ——_—_-— eee—————_—_—__d ____! 13 inch wide external sealing band. The seal shall be
centered over the joint, secured in place and protected
IS o during the backfilling process.
-#5 v bars threaded into flared coil loop E \‘!& Tilt hp and hs bars as required to maintain c/gorance.
anchors af 12" ofs. See Section B-B. ES Extend precast concrete box culvert welded wire
5 reinforcement into end section. Bend as necessary to
- . © provide 1% clear cover.
See sheet of for culvert construction sequence.
4-#5 h bars front face of cutoff wall <J \Upsfream Elev See sheer or - ror Section A-A, B-B and C-C.
4-#5 hy bars back face of cutoff wall B Downstream Elev. See sheet of for additional wing wall details.
5 Bar Splicers for #5 vi bars -#4 5 bars at 12" cts.
spaced as shown in Section C-C.
END ELEVATION BILL OF MATERIAL
(Wingwalls omitted in this view for clarity.) Item Unit Total
Culvert End Sectons,
Culvert No. Eaoh
CIPES-SCB-PSSP-7S 10-15-2016 (Sheet 1 of 2)
FILE NAME = USER NAME = DESIGNED - REVISED - F.A, SECTION COUNTY | JOTAL | SHEET
cHECKED - ReviseD - STATE OF ILLINOIS BOX CULVERT END SECTION DETAILS e SHEETS 10
PLOT StALE - DRAWN - REVISED - DEPARTMENT OF TRANSPORTATION STRUCTURE NO. CONTRACT NO.
PLOT DATE = CHECKED - REVISED - SHEET NO. OF SHEETS ILLINOIS| FED. AID PROJECT




105"

typ.
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| Se | | he | | | he N v
| A LA g N
! - - - - o -
| I C | C ]| T L AN
M \ M S \ Back Face
, 45
hs Symmetrical about WP
¢ culvert
PLAN
-#4 s, bars at 12" cts. (Upstream end)
-#4 s5p bars at 12" cts. (Downstream end)
Symmetrical about Upstream Elev.
—"@ culvert Downstream Elev.
5-#5 vi bars 2 x 2-#6 hs bars front face of headwall 3-#5 vy bars A Note:
spaced as shown 2 x 2-#6 hg bars back face of headwall spaced as shown 4-| The design fill height for this structure is feet.
In Section £-F ; in_Section £-£ _ The precast concrete box culvert sections shall conform
- = > g to the standard designs of ASTM C 1577.
r.|1—-r——T——"—"—"— T ——===="7 e Y e T === =""" | """ T —————="7"1 F=1 1 S The box culvert end section shall be built in the field
| 11 11 1l L1 11 | L and a precast option is not allowed except the cutoff
| TT TT ] wall may be precast. If the Contractor elects to use
| / \ I / \ I / \ | a precast cutoff wall, shop drawings and a proposed
| 11 11 A <J | construction sequence shall be submitted to the Engineer
ol | I Il | for approval.
O[S | ; | I | Areas of the precast box culvert in contact with
= | P Il ® Il | cast-in-place concrete shall be sandblasted, cleaned, and
S8 | Il Sl Il ; | wetted prior to placing concrete in the field according to
=) I I oS Il yP- I Article 503.09b).
8|e ; | | = N F ] ; | The ends of the precast box sections adjacent to the
° > C | I ¥- D I D | end section shall be formed without male and female
N @ I I I RS I I I 5/70/765.
SIS | ] I | The joints between precast box sections shall be sealed,
ole | Il HlMandatory I Upstream Elev. | all voids filled with a mastic joint sealer. In addition, the
SIS I I const. joint I Downstream Elev. I Joints shall be externally sealed on all four sides with a
ii | _— I Const. joint Il B <.| | 13 inch wide external sealing band. The seal shall be
<< | N / !! \ / / !! \ / | centered over the joint, secured in place and protected
hy hy : = ;; f Z ;; : during the backfilling process.
Ol I I T I Tilt hpo and hz bars as required to maintain clearance.
—— e @ e e e e f o . — — —— —— —— — ————————— —— e I P Extend precast concrete box culvert welded wire
I¥ ~ reinforcement into end section. Bend as necessary to
3 © provide 1%' clear cover.
-#5 v bars threaded into flared coil loop i N See sheet of for culvert construction sequence.
anchors at 12" cts. See Section B-B. S See sheet of for Section A-A, B-B, C-C and
5 D-D.
= = © See sheet of  for additional wing wall details.
Bars indicated thus 4 x 2-+#5 etc. indicates 4 lines
4 x 2-#5 h bars front face of cutoff wall B‘J of bars with 2 lengths per line.
4 x 2-#5 hy bars back face of cutoff wall
5 Bar Splicers for #5 v; bars -#4 s bars at 12" cts. Upstream Elev.
spaced as shown in Section C-C Downstream Elev.
BILL OF MATERIAL
END ELEVATION Item Unit Total
. - - — ) Culvert End Sectons,
(Wingwalls omitted in this view for clarity.) Culvert No. Each
CIPES-TCB-PSSP-ZS 10- 15- 2016 (Sheet 1 of 2)
FILE NAME = USER NAME = DESIGNED - REVISED - F.A, SECTION COUNTY | JOTAL | SHEET
cHECKED - ReviseD - STATE OF ILLINOIS BOX CULVERT END SECTION DETAILS e SHEETS 10
PLOT StALE - DRAWN - REVISED - DEPARTMENT OF TRANSPORTATION STRUCTURE NO. CONTRACT NO.
PLOT DATE = CHECKED - REVISED - SHEET NO. OF SHEETS ILLINOIS| FED. AID PROJECT




Benchmark:

Existing Structure:

— ¢ Roadway

L

2.-3.

INDEX OF SHEETS

General Plan and Elevation

Multi-cell Precast Concrete Box Culvert
Apron End Section Details

Pay Limits for
Box Culvert
End Sections

Pay Limits for Precast Concrete Box Culverts

Pay Limits for Precast Concrete Box Culverts

Pay Limits for

GENERAL NOTES

The design fill height for this box is _ ft. The precast box culvert sections shall conform to the requirements of

ASTM C 1577.

Drain holes shall be provided on exterior culvert walls for each precast box segment with a clear rise greater than 3
ft. The drain hole shall be located within 1/3 of the clear rise of the box culvert, shall not intercept the haunch,
and shall conform to the requirements of Article 503.11 of the Standard Specification.

Nonwoven geotextile fabric shall conform to the requirements of Art. 1080.01 of the Standard Specifications. The

Box Culvert

End Sections

minimum weight of the fabric shall be 6 ounces per square yard.
Precast concrete box culverts and box culvert end sections shall be backfilled with Porous Granular Embankment below
the top of the box culvert extending to a vertical plane 2 ft from the exterior sides of the culvert, 2 ft from the

Cr.

Elev.

3" ¢ Drain holes

" (See General Notes)

6" Porous Granular

v DHE.
Tw EWSE.

back face of the end sections, and not closer than 2 ft from the face of embankment.

Pay Limits for Box

Pay Limits for Precast

Culvert End Sections

1-6"

Concrete Box Culverts

20"

127 x 12 x 6" block of CA5, CA7, or
CAll coarse aggregate placed over drain
opening. Block of aggregate shall be

ELEVATION Material 3. . completely wrapped in nonwoven
Pay Limits for PGE (below top o [‘6— gooteidile Tabric.
%)
§ of box culvert, typ. each side) Provide a double layer of 12" x 12”7
Z =< K o N nonwoven geotextile fabric centered
| Q o & QS@ | . over the drain hole. Perimeter of fabric
| ~ N o000 | © 3 shall be sealed to the concrete with mastic.
| S| ~— ¢ Roadway e g |
%) O
: | %%Wa@%’gg@w : 3" ¢ PVC drain cast with the concrete
‘ (Adjust location to clear reinforcement)
| I — e [ T | . :
| |
| | l," Square foam blockout around PVC drain
| £ | (fo be removed with formwork)
| ° ow ° |
| v |
I I DRAIN DETAIL
: Sta. : (All costs associated with furnishing and constructing the above
R drain detail will not be measured for payment but shall be included
: T~ - - """ " """ - M_ l___-7 _________________________ 1 : PROFILE GRADE in the contract unit price for the associated work.)
I = | = B
! T ————————- e —— o -1 ! L cunerr DESIGN SPECIFICATIONS
| | 2012 AASHTO LRFD Bridge Design Specifications
| | 6th Edition with 2013 interims
: ol : LOADING HL-93
° -~A— o -
I | TOTAL BILL OF MATERIAL
| |
ITEM UNIT | TOTAL
! ! DESIGN STRESSES —
| Name | Removal of Existing Structures Each
| I S I L M pgre | PRECAST UNITS Name Plates Each
: : Fo = 5,000 psi Box Culvert End Sections, Culvert No. _ | Each
fy = 65,000 psi (Welded Wire Reinforcement) Precast Concrele Box Culerts, X Foof
| | FIELD UNITS Porous Granular Embankment Cu. vd.
| | e Structure Excavation Cu. Yd.
| | fc = 3,500 psi
Out to Out of Headwalls fy = 65,000 psi (Welded Wire Reinforcement)
PLAN
WATERWAY INFORMATION
STATION GENERAL PLAN AND ELEVATION
Drainage Area 5q. M. Low Grade Elev. = @ Sta. BUILT BY 4
Flood Freq. Q | Opening Sq. Ft. | Nat. | Head - Ft. | Headwater El. STATE OF ILLINOIS IL RTE. OVER
C.F.S.| Exist. | Prop. |HW.E.| Exist.| Prop. | Exist. | Prop. F.A. RT. SEC. N F.A. RTE. SEC.
LOADING HL-93 i
Design 50 STR. NO COUNTY
Base 100 i i
Overtopping STATION
Max. Calc. 500 NAME PLATE S.N\. -
See S7d. 515001 LOCATION SKETCH -
DCB-GPE 10-15-2016
FILE NAME = USER NAME = DESIGNED - REVISED f?"lléé. SECTION COUNTY STHOETEAI'LS
CHECKED - REVISED STATE OF ILLINOIS
PLOT SCALE = DRAWN - REVISED DEPARTMIENT OF TRANSPORTATION CONTRACT NO.
PLOT DATE = CHECKED - REVISED SHEET NO. OF SHEETS ILLINOIS| FED. AID PROJECT
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GENERAL NOTES

Box Culvert End Sections shall be constructed according to the requirements of Section 540 of the
Standard Specifications except as modified herein. End sections will be paid for at the contract unit
price per each for Box Culvert End Sections.

Box section dimensions, materials, and reinforcement details for Box Culvert End Sections shall be
according to the requirements for ASTM C 1577 as required for the design of the portion of the
culvert within the limits of Precast Concrete Box Culverts except as modified herein.

Details for Double Cell Box Culvert shown. Details for Triple Cell Box Culvert similar.

The details contained herein are for constructing the end sections using cast-in-place (CIP)
construction. The Contractor may propose to furnish the end sections using precast construction
methods and the end sections may consist of multiple precast concrete segments. The Contractor shall
be responsible for determining all details associated with the precast option including any strengthening
or stiffening provisions necessary for handling the precast segments. Conceptual details followed by

4x4 - WBxW6 WWR (R < 3-0" shop drawings and design calculations sealed by an Illinois Licensed Structural Engineer shall be
Ix4 - WI2AWIZ WWR (R > 3°-0") submitted to the Engineer for review and approval. Elements of the precast option shall at a minimum
(typ. each face) ] result in the same wingwall geometry and not have a thickness less than that detailed herein. The
< option to construct the end sections using precast construction methods shall be at no additional
@ g charge.
Shop drawings that detail slab thickness and reinforcement layout for the Box Culvert End Sections
S shall be provided to the Engineer for review and approval. Reinforcement bars not detailed herein shall
@ be detailed with a clear distance at the end of the reinforcement not less than '»" nor more than 2"
All exposed concrete edges shall be chamfered 24" unless noted otherwise.
o ° The contractor may use reinforcement bars in lieu of welded wire reinforcement (WWR).
Reinforcement bars shall be limited to the sizes of #3 through #5 bars, a maximum spacing of the
\ / lesser of 8" or the member thickness, and shall result in an area of reinforcement equal to or greater
| | ] - than that provided by the WWR. Minimum lap lengths detailed herein are applicable to WWR and
reinforcement bars.
3" ¢ Drain hol / Reinforcement (circumferential and longitudinal) in the precast concrete box culvert segments
o5 G rain y (;vef immediately adjacent to the box culvert end sections that is being lapped with the end section
66 _beneral Nores reinforcement shall not be less than that required by ASTM C 1577 for the design fill height or the
SECTION A-A reinforcement detailed for the end section, whichever is greater.
Reinforcement bars shall conform to the requirements of ASTM A 706 Gr 60.
Class SI concrete shall be used for construction of the end section.
END VIEW Bonded construction joints shall be prepared according to Article 503.09 of the Standard
Specifications.
One drain hole shall be provided in each wingwall for end sections of box culverts having an opening
with a clear rise greater than 3 ft. The drain hole shall be located within 1/3 of the clear rise of the
37 5l o box culvert and shall conform to the requirements of Article 503.11 of the Standard Specifications.
O+
NIEZ A HE APRON END SECTION DIMENSIONS
a|>
| I M | | I | &) .
T T T } “ Double Cell Triple Cell
B | ~ 85
| | T | S | T. © Span | Rise Concrete Concrete
: I I : : \l :P | i :P : g2 s) | ) | T Te & Ts A B ¢ b £ Cu. Y. £ Cu. Y.
Tl 4 | ) I LU L NE 70" | 2-0" 5" 35" | 2-3" | 2-11%" | 4-2" | 23-9" 6.6
I I I I I I I I Q? 8 77-0" | 3-0" 8" 4/-5" o/-gn 3- 1138 " 57" 25/79/8” 8.0
| : l.} B o : | | : o : | 0" [ 4-0" ED 55 3.3 | 4713, | 70" | 279" 95
EO 7-0" | 57-0" 8" 67-5" 3/-9gn 5/’1]38” 8/-5" 29/- 9/8” 1.2
. ' :; ' ' ' 77-0" | 67-0" 8" 7/-5" 4/-3" G- 11/2// 9/~ 10" 31/,9/4” 13.1
= < é g-0" | 2-0" 8" 3-5" PORT EXE PRPY 05/-gn 71
J Q § 8-0" | 3--0" 8" 4-5" 2-9" | 3-11%" | 5-7" | 27-9%" 8.6
460 (J E (%Y 8-0" | 47-0" 8" 5/-Gn 373 47~ 1135 " 7-0" 29/79/5// 10.2
o E 8-0" | 5-0" 8" 6-5" 37-9" 5-11%" g-5" 31-9%" 11.9
D (J § = 8-0" | 67-0" 8" 775" 4/-3" 6/*11/2” 9/~ 10" 33/79/4” 13.8
|'> w :g 9-0" | 2’-0" 9" 3-6" 2-3" 37-0%" q47-4" | 287-3 75" 8.2 397-07" 1.4
———————————————————————————————— ﬂb\s g9-0" | 3-0" 9" 4-6" 2-9" 4’*034” 57-9" 30’*375” 9.7 41-07g" 13.3
9/70/1 4/7011 9// 5/’6” 3/73// 5/703411 7/72// 32/’375” 114 43/7075// ]54
I—} D I—} A 9-0" | 5-0" 9" 6-6" 37-9" 6-07%" 87" 34-4" 13.2 457-1" 7.6
Y Y " o sz _Aln T /_ob5 u /_ 115 u
dxd - WIPXWIZ WWR 9 / 0 i 6/ O,, 9 i 7/ 6” 4/ 3” 7/ O/gH 9/ U” 36 / 2/3” 5.1 46 /]1/5” 19.8
yp. fop and botfom) 0-0"| 27-0 10 3-7 2-4 37-15 4’-5 307-9Y% 9.2 42-8 13.0
0-0"| 3-0" 10" 4-7" 2’-10" 47- 15" 57-10" | 327-944" 10.8 44°-8," 15.0
10-0"| 47-0" 10" 57 37-4n 57- ]/211 77-3" 34/,938 " 2.6 46/’835 " 17.2
E 0-0"| 5-0" 10" 6-7" 37-10" 67-15" 87-8" 367-93%" 14.5 487-83%" 19.5
10°-0"| 6°-0" 10" r-r 4-4" 71l 10-1" 38’*938 ! 6.6 50’*835 " 22.0
1-o0" | 2-0" 1" 37-8" 2-4" 3-27" 4-7" 337-4%" 10.4 467-5" 4.7
PLAN 11-0"| 3-0" 1" 4-8" 2’-10" 47-27g" 6-0" 357-4%" 2.1 48’-5k" 16.9
1-0"| 4-0" 1" 57-8" 37-4" 57-2L" 7-4" | 377-23" 13.9 507-33%" 9.1
1-0"| 5-0" 1" 6-8" 37-10" 6-2" 8-9" 39-27g" 5.8 527-375" 214
1-0"| 6-0" n" 77-8" 47-4" 7’*2’4 " 0-2" 41-2 75 " 18.1 547-37g" 24.2
2-0" 2’-0" 2" 37-9" 2-5" 37-35%" 4-8" 357-9b" 11.6 507- 0" 6.5
2-0"| 3-0" »7" 47-9" 211" 47- 35" 67-1" 377-9b" 13.4 527-0b" 18.8
27-0"| 47-0" 2" 57-9" 37-5" 57-35" 7-6" 397-95%" 5.4 54-05%" 21.2
2-0"| 5-0" 2" 6-9" 37-11" 67-35%" 8-1" 41-9%" 17.6 567-0%" 23.8
2’-0"1 6-0" 2" 7-9" 47-5" 7/-35%" 10-4" | 437-95%" 19.8 587- 05" 26.6
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Pay Limits for Precast Pay Limits for Box Culvert Pay Limits for Precast Pay Limits for Box Culvert

Concrete Box Culverts End Sections Concrete Box Culverts End Sections 8"
Bonded Constr. Jt 1-6" Bonded Constr. Jt 1-6" 2-#8 h bars Pay Limits for Precast Pay Limits for Box Culvert
e 1o 2-#8 h bars s 1o Top and bottom Concrete Box Culverts End Sections
— Top and bottom n of headwall
\ | of headwal [ | (Full fength) Bonded Constr. Jt.
— (full length) - I=
JIEFAT - TS A
= . S| . = a : <
s s min. lap
| o N | N o= ‘ N
- s | . . . .
= s . T T . :1 - A i /‘; 5 Bonded Constr. Jt. \
o A A s ] B ,—w—rLﬁ—.—/'—ﬁ
‘ / — 4 B 02 - - - - - - - - 7 / i
Extend precast concrete box Extend precast concrete box © I3
culvert reinforcement into end culvert reinforcement into end &, Extend precast concrete box culvert N 3 z A é -
secf/on._ (Benf/ as necessary secf/on._ (Bengf as necessary reinforcement into end section. (Bend é " }
to provide 2" clear cover.) to provide 2" clear cover.) fop reinforcement mat ds necessary
3" "A" Drip notch 6" 3" "A" Drip notch 6" to provide 2" clear cover.) 1-6"+ ].76
full length of span ! full length of span ' min. lap
SECTION B-B SECTION B-B SECTION B-B SECTION C-C
(Top slab at downstream end) (Top slab at upstream end) (Bottom slab)
¢ 3" norminal space filled with
3" Class SI Concrete per Article
540.06 oi the Standard Specifications
%o Ts Ts
- — SIS
. N . . Extend precast concrete box — ©|2 < T
@ — @ culvert reinforcement info end |3 11
T - ¢ section. (Bend as necessary :§ x =l 11 4
™~— Bonded Constr. Jt. "= Turn down WWR fo provide 2" clear cover.) 2@ §E N : :
= © > -
< < 7 S|~ =
e —#4 y bars 270" e into toewall. I I < g |3 1
“T g long at 1”-6" cts. ‘\T N : : 3S E 3 H!
o o | Q| @ 1 I
NIR ‘ NI " 30 1 I 2o 11
. " cl. lon | - El5 1
— 2" ol N . l— Bonded Constr. Jt.
N =l © o8 NE Sl
4x4 - Wizxwiz WWR | SIS S I IV
(full length) AT T 5 D ajo 111
iy ey J %
1-0 1-0 I = N
i 77 o|& @ 2" of. Extend precast concrete box
7 He Sl p. culvert reinforcement info end
h SIS DI © section. (Bend as necessar.
s Nk J . y
#4 s or s; bars e S to provide 2" clear cover.)
©
SECTION D-D ALT. SECTION D-D Max. spa. = T, e 218
Elw
~|g Bent 4x4 - Wi2xWiz WWR
SE Extend to outside mat of
a|S ; ;
TOEWALL CONSTRUCTION SEQUENCE reinforcemnel in fop and
bottom slab of box culvert.
L. Perform excavation and construct toewall.
2. Backfill accordingly and prepare bedding for SECTION E-E SECTION F-F
box culvert end sections. —_— —_—
3. Construct remainder of box culvert end section.
Note:
I soil conditions permit, the toewall may be poured monolithically with
the bottom slab of the end section using Altf. Section D-D subject to
approval from the Engineer. / _ \ /
P N ZA N
+ +
S e
o
<N\
7%
9" 9"
BAR s BAR s;
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Pay Limits for Precast

Pay Limits for Box

Concrete Box Culverts

Culvert End Sections

GENERAL NOTES

Box Culvert End Sections shall be constructed according to the requirements

of Section 540 of the Standard Specifications except as modified herein. This

3-0" * Precast box culvert end section joints work will be measured for payment as each, with each end of each culvert being
. . ; ~——— ¢ Culvert one each. End sections will be paid for at the contract unit price per each for
1-0" with a total vertical height less than Headwall B . il
r___._ ;o . ) ox Culvert End Sections of the culvert number specified.
|-> C §'-0" shall Qn/y_rﬁqmr@ one culvert tie \ Typical box section dimensions, materials, and reinforcement details for Box
placed ot midheight. Culvert End Sections shall be according to the requirements of ASTM C 1577 as
T —t———————————— 1 -kt ———————————— L —| required for the design of the portion of the culvert within the limits of Precast
_________ : _U__1 Concrete Box Culverts except as modified herein.
= _\_/ \_,_ _\_/ \_,_ Number of segments shown in Elevation is for example only. Length and
_________ L number of precast box sections required to construct Box Culvert End Sections
= ! = | shall be determined by the Contractor.
. = =l See roadway plans for embankment slope (V:H).
E | ©(8 1" ¢ anchor rods for the culvert ties shall conform to the requirements of
o I Sl= 2 ASTM F1554, Grade 105. Structural steel for tie plate and restraint angle shall
a : =S [ & =M | conform to the requirements of Article 1006.04 of the Standard Specifications.
2 g 5 All components of the culvert tie detail shall be galvanized according to the
< : 38 requirements of AASHTO M 111 or M 232 as applicable. 24" x 24" x 9g" plate
2 p— | p— Span washers shall be provided under each nut required for the anchor rods. Anchor
T S | ] L | rods connecting precast sections shall be brought to a snug tight condition
= I ~ — — - — —-- 2-0" followed by an additional > turn on one of the nuts for anchor rods installed in
50 ______ \ / \ / 1yp. the walls. Match marks shall be provided on the bolt and nut to verify relative
N———— e e rotation between the bolt and the nut. Holes in the walls for the culvert tie
*

assembly may be drilled using core bits in lieu of using formed holes.

g ~ Fomsins W%@ All costs associated with furnishing and installing or constructing the toewall
BB SRR L SRR TGRS R ;?” and culvert ties will not be measured for payment but shall be included in the
L} 3" ¢ Drain holes L} \M/'n. 6" thick bed of porous Porous granular contract unit price for Box Culvert End Sections of the culvert number specified.
C 8’ cts. max., typ. D granular material material Drain holes shall conform to the requirements of Article 503.11 of the
Toewall Standard Specifications unless noted otherwise.
1-0" X Nonwoven geotextile fabric shall conform to the requirements of Article

1080.01. The minimum weight of the fabric shall be 6 0z. / sq. yd..

For end sections with traversable pipe grate systems, see grate detail sheet
for required modifications.

The 3" nominal space between adjacent end sections shall be filled with Class
SI concrete in accordance with Article 540.06 of the Standard Specifications.
Cost included with Box Culvert End Sections.

6" Details for double cell box culvert shown. Details for other multi-cell box

Box Culvert End Section Length (See Roadway Plans)
See General Notes regarding number of required segments. END VIEW

ELEVATION

culverts similar.
 —- Iz
I 'l | Il | I | — =
11 11 11 . N ~
_____ — :I--—--.I 4 — : ) vp. % =
_________ A | © I )
| g O -
. | W |
I I M‘J %\) /Zu E | A
:AL ; | - z [ TT1 I
[ 918 j -
' | 8|8 L6y 4y b € 14" ¢ hole for 1" Tk
. i E | E & < 2 anchor rod wifh
& 3" 9 Drain hole Fill with 4 | A ge ¢ 14" ¢ hole in 3" 24" x 24" x %" Tl LE@ Joint
I Class SI concrefe I ¥ bottom leg of angle . washer 22 ! !
_________ L_—_ / | o 3 N
I / I ] RESTRAINT ANGLE DETAIL
_________ = c_/ r ! K A i
— 1= = L 12" x 12" x 6" block of CA5, CA7, or 3" L Restraint angle
L L ! \ ¢ Culvert CAll coarse aggregate placed over drain typ.
_________ j____ - T uiver opening. Block of aggregate shall be 1-4" ‘ 1-4"
_________ —— - I 5 completely wrapped in nonwoven ‘
: : geotextile fabric. € 1" ¢ anchor rods with
m T 5
| | Provide a double layer of 12" x 12" ,24 X 2,4 X” ls" £ washers
| | nonwoven geotextile fabric centered /nsfa//ed_m 1g" ¢ formed holes
| o | over the drain hole. Fabric shall In culvert walls
be sealed to the concrete with mastic.
! : SECTION B-8
I | (Showing end section tie details)
| | 3" ¢ PVC drain cast with the 30"
L | o concrete (Adjust location to
————————— | it e ] clear reinforcement). A ¢ 1 5
_____ — i N o L x 2l ‘ X
1 TT = TT = T ' , 4" Tie £ Siotted hole. Hp. | [ Hyp.
U 1l 1l 1l ] " Square foam blockout around PVC drain ‘
¢ b (tfo be removed with formwork) -
mﬂ o D |
PLAN SECTION A-A
e (All costs associated with furnishing and constructing the above TIE PLATE DETAIL
drain detail will not be measured for payment but shall be included
in the contract unit price for the associated work.)
MCB-TES 10-15-2016 (Sheet 1 of 2)
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€ Cubert ~ha Asin REINFORCEMENT
. - in2/ ft
¢ & / ~—¢€ Culvert 3 < —~—0C Culvert S| . Riee 7 fin )
/ N 3, g 75 0n.) 2 3 4 5 6 7 8 9 10 1 2
'[ j / ’ : ’ : : j X T ] T ] = 11 - 4 0 ]9 O 17
Vi o .
/ / 91 Cr \ AN 5 0.26 | 0.21 | 0.18
Asim Asz Ts H- Ts 6 0.22 1026 | 023|022
Ase L Ags [~ R [~ 7 0.25 | 0.33 | 0.59 | 0.27 | 0.28
8 0.40 | 0.35 | 0.43 | 0.39 | 0.36 | 0.34 | 0.40
Ts Ts T As4 g7 As4 9 0.44 | 0.39 | 0.35 | 0.43 | 0.40 | 0.37 | 0.36 | 0.48
[~ B Optional bonded [ Asim 10 0.48 | 0.42 | 0.38 | 0.47 | 0.44 | 0.41 | 0.38 | 0.42 | 0.56
© construction joint N 1 0.52 | 0.45 | 0.54 | 0.50 | 0.46 | 0.44 | 0.41 | 0.46 | 0.50 | 0.65
§ B Ve RS 2 0.55 | 0.49 | 0.58 | 0.54 | 0.50 | 0.48 | 0.45 | 0.46 | 0.46 | 0.61 | 0.75
\ 4 /A53 / I8 /A53 ¥ vp- / - §' (Asim reinforcement based upon welded wire reinforcement conforming to AASHTO M 55 or M 221.
As4 A s4 —1 \ - /\ " -
“ﬁ = /:h Notes:
~ Asim- ~ / Alternate Section D-D js provided to allow the Contractor the
A s / )
sim p /1 DIMENSION option of casting the bottom slab of the end section first followed
\ As3 As3 / ’ #3 bar = 2°-0" by construction of the sidewalls using conventional forming methods.
/ ‘ & / #4 bar = 2/-8" Shop drawings that detail slab thickness and reinforcement layout
\_ g L g g D #5 par = 3/-4" shall be submitted to the Engineer for review and approval when
= = SECTION D-D ALTERNATE SECTION D-D #6 bor = 310 using Alternafe Section D-D. e
;@1 ;@T —_— The size and spacing of the ve bars shall provide a minimum
Asim Asim reinforcement area along each face of the walls (in.2/ft.) equal
. . to 1.10*(Asm). vz bars may consist of #3 thru #6 size
(Design Earth Cover = 2 f1) (Design Earth Cover < 2 f1) reinforcement bars and the longitudinal spacing shall not exceed
_ the lesser of the wall thickness or 8 inches.
SECTION C-C —~—¢ Culvert #4 s bars at spacing = Ty Bonded construction joints shall be prepared according to
(Spacing need not be less than 8") Article 503.09 of the Standard Specifications.
Sections C-C, D-D, and Headwall Elevation are symmetric
r}F about € culvert through 180° rotation.
5
- 1g N
&S
7/
|
/ by £ / \ N\
4-h bars N o "
(See Section F-F) N y i
E \V
HEADWALL ELEVATION g g
A 1 (Allow sidewall reinforcement to extend into end of headwall.) 4~
BAR s BAR 51
TOEWALL CONSTRUCTION SEQUENCE
gerqj Acrofgég%i,dogg g?ihe 1. Perform excavation and construct toewall.
et 1e 2. Backfill according to the applicable paragraphs of Article 502.10
Standard Specifications. }
o of the Standard Specifications and place bedding for precast box 2-#7 h bars (S < 8°-0"
R I 5 gu/fven‘ endfsscf/'ons/. Cend ) 1-0" 2-#8 h bars (S = 8’-0"
=N, I . Set precast box culvert end section.
Fillwith non-shrink grout h EV\ 4. Drill and epoxy grout reinforcement in foewall in accordance with Top and bottom of hegdwall
Section 584 of the Standard Specifications. |
6-#5 h; bars B ﬁ 5. Pressure grout voids using non-shrink grout conforming to &
m”’ 4/ 5 Section 1024 of the Standard Specifications. . 3 'a(
#4 v, bars drilled and - < ‘ s . g8
grouted into toewall in 9" min. LT E\D N il —=
deep holes at 1’-6" cts., max. B * The Contractor may furnish a precast or cast-in-place toewall. T o
#4 5, bars at N ~ The Contractor shall be responsible for the strength and stability I C o7 ° ;Né
7-07 ofs.. max — _fz— of the precast toewall during handling. Additional lifting points A N I -
" ’ P may be required depending upon the length of the toewall or the ! =
Contractor may need to modify the design of the toewall for the <
7-0" proposed handling the method. 3, A" Drip Nnofch 6"
*x [f soil conditions permit, the sides of the toewall may be poured full fength of span
directly against the soil. The clear cover on the sides of the
SECTION E-E toewall shall be increased to 3" by increasing the thickness of _
S the toewall SECTION F-F
MCB-TES 10-15-2016 (Sheet 2 of 2)
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67-0" min. (R < 3’-0") See General Notes
107-0" min. (R > 3’-0") regarding culvert ties.

APRON END SECTION DIMENSIONS

I~ - Span Rise Concrete |Culvert Ties
v = _ _ _ Ir S | w | T Te | Ts A B ¢ b £ Cu. Yd. | Required
1 S - S S 30" | 270" 70 5" 4 3 o/ o0 2/’1058 " AT 10/’458 " 28 Yes
E E \ 30" | 2-0"| 2" | 2° | 2~ 3 YT 27 Tg" 39" 911" 23 Yes
3-0" 3-0" 7" 6" 4" 47-4" or-g" 3- 1058 " 5-6" 127458 " 3.7 YGS
< 2 3-0" | 3-0" | 4" 4" 4" 4-1" 2-7" 37-77g" 5-2" 1-11" 3.1 Yes
j;{j a%}%@gwwé@éﬂ(g jjOé) 2-0" | 2-0" | 7.5"| 6" 5w 3-4b" | 2r2h" | 211" 40 11-8" 33 Yes
(typ. each face) T 4-0" | 2-0"| 5" | 5" | 5" 3-2" 2-1" 2-85" 3-10" | 11-23%" 2.8 Yes
< 4-0" | 3-0" | 7.5"| g" 5 474" 28l | 3-113," 57 138l 4.0 Yes
iy F ? 2-0"| 3-0" | 5* 5w 5w PRY. D pn 3-8l 530 13-23" 37 Yes
s e ———— 47-0" | 47-0" | 7.5"| 6" | 5" | 5-4b" | 3-2bL" | 47-11%" 7-0" | 15-8k" 5.3 Yes
— F F Q 4/70// 4/7011 5// 5// 5// 5/72// 3/7]!! 4/7858” 6/’8” ]5/72/2// 47 YGS
o S ° 5-0"|2-0"| 8" 7" 6" 37-5" 2-3" 2-11%" 4-2" 2-10" 3.9 Yes
i 5-0" | 27-0" 6" 6" 6" 3/-3" or-pn o 10" 4-0" 107~ 7/4// 35 Yes
/ 5-0"| 3-0" | 8" 7" 6" 47-5" 2-9" 37-11% 5-7" 147-10%" 4.9 Yes
/ = > =5 5/70// 3/7011 6” 6” 6” 4/73// 2/75” 3/7]0// 5/75// 14/7 7/411 45 Ye\s
| | { 50" | 4-0" | 8" 7 6" 5ign 330 1-113," 70" 16~ 100" 6.1 Yes
3” ¢ Dm/‘n /70/6 [ )\Q 5/70// 4/7011 6” 6” 6” 5/73// 3/72// 4/79/4// 6/’9” 16/’5 78 " 55 YGS
See General Notes 5-0"| 57-0" | 8" 7" 6" 6-5" 37-9" 57-11%" 8’-5" 187- 10" 7.4 Yes
5-0" | 5-0" 6" 6" 6" 67~ 3" 38" 5/79/4” g-on 18’*575” 6.8 Yes
6-0"|2-0"| 8" 7" 7" 3-5" 2-3" 2-11%" 4-2" 14-0" 4.3 Yes
END VIEW SECTION A-A 60 |20 | 77 | 77 | 77 3 47 22" |2-10%" | 4-1" |13-10%" 1.0 Yes
6-0" | 3-0" 8" 7" 7" 47-5" o/-gn 3/’]138 " 5-7n ]6/’0/6” 5.4 Yes
|-> A GENERAL NOTES 6-0" | 3-0" | 7" | 7| 7| 44 2-8" | 3-10%" | 5-6" |15-10%"| 5.2 Yes
T — 6-0" | 47-0" 8" 7" 7" 5/-5u 330 4/’]138” 7/-0" ]8/*0/5” 6.5 Yes
| I I | Box Culvert End Sections shall be constructed according to the requirements of Section 67-0" | 47-0" | 7" 7" 7" 57-4" 3o 4-103" 67-11" | 177-10%" 6.5 Yes
| : : | 540 of the Standard S_pec/z_‘/cm‘/'ons except as modified herein. Engf sections will be paid 6-0" | 5-0" | 8" 70 70 6-5" 3-g" 5/71138,, g8-5" 20/70/5” 8.0 Yes
| | for at the contract unit price per each for Box Culvert End Sections. — - - - — — T3 — TSI v
gyt ———————— — —— L4 The Contractor may furnish the end section as a single precast concrete piece or 670" |50 ’ ’ ’ 64 3-8 51074 84 19710~ r.8 il
[ I construct the end section in the field using cast-in-place (CIP) construction. For CIP 6’-0" | 6-0"| 8" r" r" 7’-5" 4-3" 6"-115" 9-10" | 22-04" 9.5 res
| I I | construction, the bottom slab thickness shall be increased by 2" and the clear cover to 67-0" | 6-0" | 7" 7" 7" 7-4" 4-2" 67-10%" 97-9" 21-103%" 9.3 Yes
| | 1 ol N R N N N O ) R W I R
’ ’ Y Y " " " s Cn _qn TER 7 ol
| I I _ B v Sections shall be according to the requirements for ASTM C 1577 as required for the 7-0"13-0 8 8 8 45 29 3 1l% 5-7 1726 6.1 Yes
: : §E design of the portion of the culvert within the limits of Precast Concrete Box Culverts 7-0" 1 4-0"| 8" | 8" | 8" 5-5" 373" | 4-11%" 7-0" | 19-2k" 7.4 res
i Culvert Ties & < except as modified herein. 7-0" | 5-0" | 8" 8" 8" 6-5" 37-9" 57-11%" g-5" 21-25" 8.9 Yes
————————————— I t (typ.) 32 , The/ nzmber ol;‘h_cu/;fff T/es/ls/l;a//fbe ;uff/'c/infc to enfga%e 7‘/72 ;n/'n/;num ;englz;/h Dof culvert 7-0" | 6-0" | 8" 8" 8" 775" 47~ 3" 67 11" 9-10" | 23%-21," 10.6 Yes
B NS arrel shown within the pay limits for Precast Concrete Box Culverts and will be Y Y m . m T RET] TR Y Y
: B © Q dependent upon the length of box culvert segments furnished by the Contractor. Culvert 8/ O” 2/ OH 8” 8” 8” j/ 5” 2/ 3” 2/ ]]35” 4[ 2” ]6/ 2/ - 5.3 Yes
I I Ts E|R ties are not required for box culverts having a rise (R) less than or equal to 3 ft and a 8-0"|3-0"] 8 8 8 4-5 2-9 37-11% 5-7 18-2g 6.5 res
I 1 —l5 span (S) greater than or equal to 10 ff. 8-0" | 4-0" | 8" 8" 8" 57-5" 37-3" 47- 113" 7-0" 207-21" 7.8 Yes
| = Sé /A// ;:ofs_fs Gs_ioc/(;febd with furf;/‘s:/'ng and /'nfsfg//;ngho?/ Zonslfryc;/'/zjg lfhihfoewg// G/?d . 8-0" | 5-0"| 8" 8" 8" 6-5" 3/-gn 57- 113" 8-5" | 222" 9.3 Yes
I culvert ties will not be measured for payment but shall be included in the unit price for 80 -0 8 g EQ 7 57 73 611" 910" | 2420, 1.0 Yes
p—— Box Culvert End Sections of the culvert number specified. — — - - - — — — — — v
Iy | Shop drawings that detail slab thickness and reinforcement layout for the Box Culvert 9-0"1 270" 9" | 9" | 9" | 376 273" | 370%" | 474" | Ir6g 6.2 es
(S | _ End Sections shall be provided to the Engineer for review and approval. Reinforcement 9-0" | 3--0" | 9" 9" 9" 4’-6" 2-9" 4-0%" 57-9" 19-67" 7.5 Yes
& —t o bars not detailed herein shall be detailed with a clear distance at the end of the 9-0" | 47-0" | 9* g g 5/-g" 3/-3 57-03" 7-2" | 21-675" 9.0 Yes
1 x g remforcem/enf not /es'sl{‘hcm 2" nor mp(e than 2°". For the p(ecasf option, it shq// be the 9-0" | 5-0" | 9" g g 66" 3-gn 6/-075" g7 o3 7 10.6 Yes
N Qs Contractor’s responsibility for determining a method of handling and a construction — — - - - — — PRI — 5
< 5|& procedure shall be included on the shop drawings. The Contractor shall determine and 9-0"16-0"] 9 9 9 -6 4-3 7’-0% 9-u 25"-5% 2.4 Yes
~ G g detail in the shop drawings any necessary strengthening or stiffening provisions 0°-0"| 2-0" | 10" | 10" | 10" 3-7" 2-4" 3-15" 47-5" 187-10;" 7.1 No
45° 21§ necessary to handle the precast segment. Any required modifications shall be at no extra 10-0"1 3-0" | 10" | 10" | 10" q-7" 210" 47 1" 5-/0" | 20-100" 8.6 No
; gl charge. T An A I I I 7 S TR ) N3 Y
D G ~ § All exposed concrete edges shall be chamfered ;" unless noted otherwise. jO/ 0” 4/ OH ]O” ]O” ]O” 5/ 7,, 3/ ? - 5/ 1/2,, 7/ 3” 22/ 1038” 0.2 o8
|'> ® §§ The Contractor may use reinforcement bars in lieu of welded wire reinforcement (WWR). 100" 50" | 10 10 10 67 510 6~1> 88 24’ 10% 12.0 res
_____________ 2 Reinforcement bars shall be limited to the sizes of #3 through #5 bars, a maximum 10°-0"| 6°-0" | 10" | 10" | 10" -7 4-4" 7-15" 10-1" |267-10%" 13.9 Yes
o o o spacing of the lesser of 8" or the member thickness, and shall result in an area of 1-o0" | 2-0" | 11" 11" 11" 37-8" orogqn 3-27g" 4-7" 207- 3" 8.2 No
reinforcement equal to or greater than that provided by the WWR. Minimum lap lengths -0"1 3-0" | 11 17" 17" 2-8" 210" Py 6-0" 203 9.8 No
I—} D detailed herein are applicable to WWR and reinforcement bars. T - - ” — — ” /8” — / 38” - v
4x4 - WexW6 WWR (T, < 5" Reinforcement (circumferential and longitudinal) in the culvert barrel portion of the {-0"| 40 1 1 1 5-8 34 524 r-4 24" 1% 15 s
X X b= ) . X R . 10" | 5-0" | 11 17" 17" 6-8" 30" G-oln 87-9" 267~ 13," 13.3 Y,
x4 - WIZXWIZ WWR (T, > 57 end section being lapped with reinforcement from the wingwalls or bottom slab of the end 4 4 . es
(typ. top and bottom) section shall not be less than that required by ASTM C 1577 for the design fill height or 1-o" | 67-0" | 1" 11" | 11" 7/-8" 47/-4" 7-21" 0-2" | 28- 17" 15.5 Yes
me/’? r_e/:forcemeﬁfbdefa/'/(;d//for Tfhe enfd sﬁc;cf/'on, M/'che;er ;‘rsAggeTj:%reAr. o6 & 60 2o e-or | 12n | 1o | 1o 37-g" o/ g 37-35," 4-8" 216" 9.3 No
10" See Section D-D 1-0" einforcement bars shall conform to the requirements o r 60. YT - - - Y Y 25 T YR
Bonded construction joints shall be prepared according to Article 503.09 of the 120" 30 2 1z 1z 479 i 473% 671 23762 111 No
Standard Specifications. 2-0"| 4-0" | 12" | 12" | 12" 5-9" 37-5" 57-35" 7-6" | 25-65%" 13.0 Yes
E One drain hole shall be provided in each wingwall for end sections of box culverts 2-0" 57-0" | 12" et |2 67-9" 3-11" 67-35%" 87-11" 27-65" 4.1 Yes
having an opening with a clear rise gredter than 3 ft. The drain hole shall be located 2ol 6o | 12n | e | e 7/-gn 4/-5" 77-35" 10-4" | 297-65%" 17.4 Yes
PLAN within the lower 1/3 of the clear rise of the box culvert and shall conform to the
e requirements of Article 503.11 of the Standard Specifications. Note: Two sets of apron end section dimensions are shown above for some box culvert sizes due to the top
and bottom slabs having different thicknesses per ASTM C 1577 for design fill heights less than 2 ft.
SCB-AES 10- 15- 2016 (Sheet 1 of 2)
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37 ¢ corrugated PE pipe
8" per Article 1040.04 of the
— Standard Specifications.

2-#7 h bars (S < 8-0"

o )
n g SIS
-0 2-#8 h bars (S = 8-0" -0 2] 1 -
-~
Top and bottom of headwall Slo ) ) ) —~1,,
‘ N Fill with non-shrink grout —{ 5 N
\ S I"el 1~ X7 ‘V#
. " 6-#5 h; bars
3 1" ol 1
N 3 '3( 1 :U - placed as shown 5
RS . e x| | #4 v, bars drilled and epoxy ]
‘ T ~® % l %::I et ? grouted into foewall in 9*" min. 7
% 2 — d hol t 1-67" cts., max. = |13
e .‘—5 NS ~ ‘ S S ; Bonded construction joint i\ o8P fioes a crs a o S d © §
" I = . NS
°© 7 | \ #4 Sy bars at q ;M R
3 3, 17-6" min. Optional lap splice. 70" ofs.. max R ** b o,
3, 3, See General Notes % v ' 1vp.
3,4 A" Drip potch | 6" 3,4 A" Drip notch | 6" for reinforcement  ——
full length of span full length of span requirements. ! 16" o
Min. Lap
SECTION B-B SECTION B-B SECTION B-B SECTION C-C SECTION D-D
(Top slab at downstream end) (Top slab at upstream end) (Bottom Slab)
*¥*¥ This dimension shall be increased by 2" for CIP construction.
€ 17 9 anchor rods with TOEWALL CONSTRUCTION SEQUENCE
R 22 5 77
1" cl. L : : 24" X 24 ,X,,g P washers L Perform excavation and construct toewall.
L ek installed in jfj ? for/;nsd holes 2. Backfill accordingly and place bedding for
S g A“ I , Nm culverr wais Lo, precast box culvert end sections.
° ~ I | 174 w 174 3. Set precast box culvert end section.
=~ § ‘l A 3. F 4. Drill and epoxy grout reinforcement in toewall in accordance
0 L _ with Section 584 of the Standard Specifications.
| T . 1yp. Restraint angle 5. Pressure grout voids using non-shrink grout conforming to
/I | . \ © 4 B Section 1024 of the Standard Specifications.
l" I ~ n ¥
H N . U . .
R / 1" cl. ] 1" cl. * The Contractor may furnish a precast or cast-in-place toewall.
#4 s or s; bars at spacing = Ti , , |: i, i, The Contractor shall be responsible for the strength and stability
S - 7 ot be | than 8 / of the precast toewall during handling. Additional lifting points
pacing need not be 1ess Than \, " Tie P may be required depending upon the length of the toewall or the
#4 &3 bar . 4 Contractor may need to modify the design of the toewall for the
ffyp. for R >3-07 € Joint proposed handling method.
** If soil conditions permit, the sides of the toewall may be poured
w w ) directly against the soil. The clear cover on the sides of the
(Showing culvert tie details) toewall shall be increased to 3’ by increasing the thickness of
the toewall.
G
17 :
typ. z N‘f Notes:
6 [ 1" ¢ anchor rods for the culvert ties shall conform to the requirements of ASTM F1554,
. d} N Grade 105. Structural steel for the tie plate and restraint angle shall conform to the
/‘ 4 Lo p | i < requirements of Article 1006.04 of the Standard Specifications. All components of the
/ 2 | culvert tie detail shall be galvanized according to the requirements of AASHTO M 111 or M 232
L L — as applicable. 2'4"x2';"x% " plate washers shall be provided under each nut required for
b}'b T / ¢ 1,7 ¢ hole for 1 ¢ the anchor rods. Anchor rods connecting precast sections shall be brought to a snug tight
T L 67 x 47 x b 4 - condition followed by an additional > turn on one of the nuts for anchor rods installed in
anchor rod with
AN € 1L b hole i 37 oLy plr o 5 0 the walls. Match marks shall be provided on the bolt and nut to verify relative rotation between
=~ . =~ N N 4 ole_in /f4 h 4 e the bolt and the nut. Holes in the walls for the culvert tie assembly may be drilled using core
© kY © Y N bottom leg of angle washer bits in lieu of using formed holes.
+ + s
- - o
K gl =, J RESTRAINT ANGLE DETAIL
%% \ )
3| S0
: : : L Tie B € 1" x 2b” 24
i \ Slotted hole, typ. 1yp.
BAR s BAR sy BAR s»2 BAR s3 W[ =)
TIE PLATE DETAIL
SCB-AES 10-15-2016 (Sheet 2 of 2)
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Benchmark: INDEX OF SHEETS GENERAL NOTES

The design fill height for this box s _ ft. The precast box culvert sections shall conform to the requirements of

Existing Structure:

1 General Plan and Elevation ASTM C 1577.
2.-3. Precast Concrete Box Culvert Drain holes shall be provided on exterior culvert walls for each precast box segment with a clear rise greater than
Apron End Section Details 3 ft. The drain hole shall be located within 1/3 of the clear rise of the box culvert, shall not intercept the haunch,

and shall conform to the requirements of Article 503.11 of the Standard Specification.

The 6 in. thick layer of porous granular material required for the precast concrete box culvert per Art. 540.06 of
_ _ the Standard Specifications shall also apply to the end sections. Cost of the porous granular material will not be paid
Pay Limits for Box Pay Limits for Precast Concrete Box Culverts Pay Limits for Precast Concrete Box Culverts Pay Limits for Box for separately but shall be included in the unit price of the work for which it is required.

Culvert End Sections Culvert End Sections Nonwoven geotextile fabric shall conform to the requirements of Art. 1080.01 of the Standard Specifications. The
minimum weight of the fabric shall be 6 ounces per square yard.

Precast concrete box culverts and box culvert end sections shall be backfilled with Porous Granular Embankment
below the top of the box culvert extending to a vertical plane 2 ft from the exterior sides of the culvert, 2 ft from
the back face of the end sections, and not closer than 2 ft from the face of embankment.

—— ¢ Roadway

Cr. Elev.

V¥ _D.H.E.
" ; = Pay Limits for Box Pay Limits for Precast
%ef [Gj(ggg;g//m/@ies) W _EW.S.E. Culvert End Sections Concrete Box Culverts
B 3-0" 127 x 1277 x 6" block of CA5, CA7, or
CAll coarse aggregate placed over drain
opening. Block of aggregate shall be
completely wrapped in nonwoven
geotextile fabric.
6" Porous Granular Provide a double layer of 12" x 127’
ELEVATION Material nonwoven geotextile fabric centered
NG over the drain hole. Perimeter of fabric
Z = K Pay Limits for PGE (below top < shall be sealed to the concrete with mastic.
3 of box culvert, typ. each side)
§ N z 3”7 ¢ PVC drain cast with the concrete
: E i PR : \ (Adjust location to clear reinforcement)
| ; ~— ¢ Roadway R ENSIE) | A
| FRL00s 2 | 2" Square foam blockout around PVC drain
| g S S S S - - | (tfo be removed with formwork)
| |
! . ! DRAIN DETAIL
| a Fl | (All costs associated with furnishing and constructing the above
| RN _ AOW _ _ | drain detail will not be measured for payment but shall be included
i - ! e | L in the contract unit price for the associated work.)
I | € cuvert PROFILE GRADE
| |
| Name |
| 44— ] L _ L™ Piare |
: : DESIGN SPECIFICATIONS
| | 2012 AASHTO LRFD Bridge Design Specifications
| | 6th Edition with 2013 interims TOTAL BILL OF MATERIAL
| |
LOADING HL-93 ITEM UNIT | TOTAL
Removal of Existing Structures Each
Name Plates Each
DESIGN STRESSES Box Culvert End Sections, Culvert No. _ | Each
Precast Concrete Box Culverts, X Foot
Qut fo Out of Headwalls ERECAST UNITS Porous Granular Embankment Cu. Yd.
fc = 5000 psi
PLAN fy = 65,000 psi (Welded Wire Reinforcement)
WATERWAY INFORMATION
STATION GENERAL PLAN AND ELEVATION
Drainage Area = sq. mi. Low Grade Elev. = @ Sta. BUILT BY 4
Flood Freq. Q | Opening Sq. Ft. | Nat. | Head - Ft. | Headwater El. STATE OF ILLINOIS IL RTE. OVER
Yr. | C.F.S.| Exist. | Prop. |HW.E.| Exist. | Prop. | Exist. | Prop. F.A. RT. SEC. N F.A. RTE. SEC.
10 _ i
LOADING HL-93
Design 50 STR. NO COUNTY
Base 100 o
Overtopping STATION
Max. Calc. 500 NAME PLATE S.N\. -
See S7d. 515001 LOCATION SKETCH -
SCB-GPE 10-15-2016
FILE NAME = USER NAME = DESIGNED - REVISED - F.A. SECTION COUNTY | JOTAL | SHEET
CHECKED - REVISED - STATE OF ILLINOIS RIE. SHEETS) e
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Pay Limits for Precast Pay Limits for Box GENERAL NOTES

Concrete Box Culverts Culvert End Sections

C Box Culvert End Sections shall be constructed according to the requirements of
3-0" Section 540 of the Standard Specifications except as modified herein. This work will
be measured for payment as each, with each end of each culvert being one each. End

10" sections will be paid for at the contract unit price per each for Box Culvert End

* Precast box culvert end section joints Headwall Sections of the culvert number specified.

with a total vertical height less than \ Typical box section dimensions, materials, and reinforcement details for Box Culvert
o ; ; End Sections shall be according to the requirements of ASTM C 1577 as required for

| g/gcaedsgf//mfﬂye/.;;ﬁwre one culvert fie | Tche/ defs/gn of ;he porfc/'fog thfhe culvert within the limits of Precast Concrete Box

1 ulverts except as modified herein.

_________ :'|__|_|___| Number of segments shown in Elevation is for example only. Length and number of
| '\—/ \—I' precast box sections required to construct Box Culvert End Sections shall be
determined by the Contractor.

See roadway plans for embankment slope (V:H).

1" ¢ anchor rods for the culvert ties shall conform to the requirements of ASTM
F1554, Grade 105. Structural steel for tie plate and restraint angle shall conform to
the requirements of Article 1006.04 of the Standard Specifications. All components of
the culvert tie detail shall be galvanized according to the requirements of AASHTO M
111 or M 232 as applicable. 2" x 24" x 56" plate washers shall be provided under
each nut required for the anchor rods. Anchor rods connecting precast sections shall
be brought to a snug tight condition followed by an additional > turn on one of the
nuts for anchor rods installed in the walls. Match marks shall be provided on the bolt
and nut to verify relative rotation between the bolt and the nut. Holes in the walls for
the culvert tie assembly may be drilled using core bits in lieu of using formed holes.

L ] L ] All costs associated with furnishing and installing or constructing the toewall and

Culvert end
section ties
Rise

typ. top & bot.

______ ] —1.2-0" culvert ties will not be measured for payment but shall be included in the contract
\ / p. unit price for Box Culvert End Sections of the culvert number specified.
______ Drain holes shall conform to the requirements of Article 503.11 of the Standard
Specifications unless noted otherwise.
R R m-m ”_5 %E’"% %ﬁ%@ Nonwoven geotextile fabric shall conform to the requirements of Article 1080.01. The
Span minimum weight of the fabric shall be 6 oz. / sq. yd..
I‘} C 8 cts. max., typ Toewall — Porous granular For end sections with traversable pipe grate systems, see grate detail sheet for
: " ’ Min. 6" thick bed of porous material required modifications.
granular material |
— END VIEW
Box Culvert End Section Length (See Roadway Plans)
See General Notes regarding number of required segments. 6"
ELEVATION L -
La)
fyp. ~
% |
| N
A\ L
Lo
o —l b P ——
I 1 TT T | I TT I | I TT T I T o
_____ _u____j_u__ . I I 11 i i 11 1 <
' M M M M | " € 14" ¢ hole for 1" ¢
_________ — — — — " " Lon
r | O L&' x4"x2 anchor rod with L" Tie P
I | € 14" ¢ hole in 3" 2" x 2" x 9" /
l | bottom leg of angle P washer . ]
(e I W Sl= ~¢ Joint
|- ; NS | |
=A A : w RESTRAINT ANGLE DETAIL SE \l
7'\ S .
I 4 : B 12" x 12" x 6" block of CA5, CA7, or K L
| E | E & CAll coarse aggregate placed over drain 13,0 ]
¢ 3" ¢ Drain hole A A o opening. Block of aggregate shall be ; 4 ~— Restraint angle
| | %) completely wrapped in nonwoven P 1-qn ‘ 1-qn
| | geotextile fabric.
I | Provide a double layer of 12" x 12" ¢ 1" ¢ anchor rods with
_________ L——4— : o nonwoven geotextile fabric centered 2l x 2" x 36" P washers
_____ ——— II - — 3 5 A A . = 1 over the drain hole. Fabric shall installed in 1" ¢ formed holes
i i ” H C " ” " C " ” ; " be sealed to the concrete with mastic. in culvert walls
3" ¢ PVC drain cast with the SECT[ON B‘B .
concrete (Adjust location fo (Showing end section tie details)
clear reinforcement). 0"
PLAN . 570
l," Square foam blockout around PVC drain % L Tie P € 1y x 2hb" L L2k
(fo be removed with formwork) 4 \ Slotted hole, typ. | fyp.
|
(All costs associated with furnishing and constructing the above
drain detail will not be measured for payment but shall be included
SCB-TES 10-15-2016 in the contract unit price for the associated work.) (Sheet 1 of 2) TIE PLATE DETAIL
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—As6 /’ As?
— - Asim REINFORCEMENT
(&) . .
$ L/ S = (in2/ 1)
- 1 PN — T T TN T ragRee My s 4 | s s | 7| 8|9 | 0| 1|
NN EIIERTRN ! ! ; AR
Astm As2 7s ||l s | [ 5 0.26 | 0.21 | 0.18
Ase — Ass - 6 0.22 | 0.26 | 0.23 | 0.22
A LA 7 0.2510.33 | 0.59 | 0.27 | 0.28
Ts | Ts 1 54 54 LY 8 0.40 ] 0.35 | 0.43 ] 0.39 ] 0.36 | 0.34 | 0.40
Optional bonded s 9 0.44 | 0.39 | 0.35 | 0.43 | 0.40 | 0.37 | 0.36 | 0.48
® construction joint =~ 10 0.48 | 0.42 | 0.38 | 0.47 | 0.44 | 0.41 | 0.38 | 0.42 | 0.56
§ A - il A ;2 - § ) 1 0.52 | 0.45 | 0.54 | 0.50 | 0.46 | 0.44 | 0.41 | 0.46 | 0.50 | 0.65
N | / s3 yd " / o | yp- /' s 2 0.55 1 0.49 | 0.58 | 0.54 | 0.50 | 0.48 | 0.45 | 0.46 | 0.46 | 0.61 | 0.75
As4 Ass— \ - < - < - /\ - - < - (Asim reinforcement based upon welded wire reinforcement conforming to AASHTO M 55 or M 221).
= 7/ T: ,
ﬁ Asim Asim = ! Notes:
1yp. . h .
A3 A , Alternate Section D-D is provided to allow the Contractor the
\ * | | s / ‘1 DIMENSION option of casting the bottom slab of the end section first followed
l\ - v - —/ —L) #3 par = 2/-0" by construction of the sidewalls using conventional forming methods.
~ _ orpn Shop drawings that detail slab thickness and reinforcement layout
_ - # = pr-
)\QT @T w ALTERNATE SECTION D-D #é gg; _ ?72 shall be submitted to the Engineer for review and approval when
Asim Asim #6 bar = 311" using Alternate Section D-D.
) ) The size and spacing of the ve bars shall provide a minimum
(Design Earth Cover = 2 1) (Design Earth Cover < 2 1) reinforcement area along each face of the walls (in.2/ft.) equal
to 1.10*(Asm). vz bars may consist of #3 thru #6 size
SECTION C-C reinforcement bars and the longitudinal spacing shall not exceed
) the lesser of the wall thickness or 8 inches.
#4 s bars at spacing = T Bonded construction joints shall be prepared according to
(Spacing need not be less than 8") Article 503.09 of the Standard Specifications.
\4 )
oS /\
I - ) / 7, /]
| ~ . R
> : A
F 4-h bars . N
(See Section F-F) &
gn g
HEADWALL ELEVATION
i BN (Allow sidewall reinforcement to extend into end of headwall.) A1~ BAR s BAR S1
TOEWALL CONSTRUCTION SEQUENCE
gerqj Acrofgég%i,dogg g?ihe 1. Perform excavation and construct foewall.
et 1e 2. Backfill according to the applicable paragraphs of Article 502.10
Standard Specifications }
o of the Standard Specifications and place bedding for precast box 2-#7 h bars (S < 8°-0"
R I 5 gu/fven‘ endfsscf/'ons/. Cend ) 1-0" 2-#8 h bars (S = 8’-0"
=N, I . Set precast box culvert end section.
Fillwith non-shrink grout h EV\ 4. Drill and epoxy grout reinforcement in foewall in accordance with Top and bottom of hegdwall
Section 584 of the Standard Specifications. |
6-#5 h; bars B ﬁ 5. Pressure grout voids using non-shrink grout conforming to &
m”’ 4/ 5 Section 1024 of the Standard Specifications. . 3 'a(
#4 v, bars drilled and . ‘ o ;\ ‘ 82
grouted into toewall in 9" min. LT E\D N il —=
deep holes at 1’-6" cts., max. B * The Contractor may furnish a precast or cast-in-place toewall. T o
#4 s; bars af . *% L0 o) x |~ The Contractor shall be responsible for the strength and stability I C .Ts ;NNE
7-07 ofs.. max — _fz— of the precast toewall during handling. Additional lifting points ~
" ’ P may be required depending upon the length of the toewall or the ! =
Contractor may need to modify the design of the toewall for the <
7-0" proposed handling the method. 3, A" Drip Nnofch 6"
*x [f soil conditions permit, the sides of the toewall may be poured full fength of span
directly against the soil. The clear cover on the sides of the
SECTION E-E toewall shall be increased to 3" by increasing the thickness of _
S the toewall SECTION F-F
SCB-TES 10-15-2016 (Sheet 2 of 2)
FILE NAME = USER NAME = DESIGNED - REVISED - F.A, SECTION COUNTY TOTAL | SHEET
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Benchmark:

Existing Structure:

INDEX OF SHEETS

GENERAL NOTES

1 General Plan and Elevation

2.-3.
— ¢ Roadway

Multi-cell Precast Concrete Box Culvert
Apron End Section Details

ASTM C 1577.

The design fill height for this box is _ ft. The precast box culvert sections shall conform to the requirements of

Drain holes shall be provided on exterior culvert walls for each precast box segment with a clear rise greater than 3
ft. The drain hole shall be located within 1/3 of the clear rise of the box culvert, shall not intercept the haunch,

and shall conform to the requirements of Article 503.11 of the Standard Specification.

Pay Limits for
Box Culvert
End Sections

Pay Limits for Precast Concrete Box Culverts

Pay Limits for Precast Concrete Box Culverts

Cr. Elev.

Pay Limits for
Box Culvert
End Sections

Nonwoven geotextile fabric shall conform to the requirements of Art. 1080.01 of the Standard Specifications. The
minimum weight of the fabric shall be 6 ounces per square yard.

Precast concrete box culverts and box culvert end sections shall be backfilled with Porous Granular Embankment below
the top of the box culvert extending to a vertical plane 2 ft from the exterior sides of the culvert, 2 ft from the
back face of the end sections, and not closer than 2 ft from the face of embankment.

2 2
1 [ 2 | T T | | !
Iq+-d——————————e e ——— ————r—————————————————— bt = B | V¥ _D.HE.
< | ) | N ——
3" ¢ Drain holes =
| | v _EWS.E.
o I Elev. " (See General Notes) Elev. I o —
| |
1 R o o R Pay Limits for Box Pay Limits for Precast
| | Culvert End Sections Concrete Box Culverts
6" Porous Granular =y r-6" 2-0" éZA’j’jx 27 x 6" b/ocf of/ CA;, CA 7,d or
Material ELEVATION o, coarse aggregate placed over drain
_—_— Pay Limits for PGE (below top opening. Block of aggregate shall be
of box culvert, typ. each side) 6" completely wrapped in nonwoven
“ 5 e r_, geotextile fabric.
: - @ J 0 855 : Provide a double layer of 12" x 127
I N N . . IO I I nonwoven geotextile fabric centered
I 2/ ~— ¢ Roadway W m%@g I - over the drain hole. Perimeter of fabric
I * Y= ; % n.ooai?\%og%‘i:% I © shall be sealed to the concrete with mastic.
| e e i |
| | 3”7 ¢ PVC drain cast with the concrete
| Flow | \ (Adjust location to clear reinforcement)
I o -—AN— o I
| |
: : l»"" Square foam blockout around PVC drain
I . —_—- ;1‘ R E————————— L— I (to be removed with formwork)
| |
! I O . ! DRAIN DETAIL
| | (All costs associated with furnishing and constructing the above
| Sta. | PROFILE GRADE drain detail will not be measured for payment but shall be included
I o — — = o |H I in the confract unit price for the associated work.)
w
: <_:\,O_ : L ¢ Culvert
| -4 ] - - ‘———- ————————————————————————— - | DESIGN SPECIFICATIONS
: : 2012 AASHTO LRFD Bridge Design Specifications
| I S U [ —— T__ e e e ] L I 6th Edition with 2013 interims
| |
| Flow ! LOADING HL-93 TOTAL BILL OF MATERIAL
o -—A— o
| | ITEM UNIT | TOTAL
| vame | DESIGN STRESSES Removal of Existing Structures Each
I g S S U L1 Plate | PRECAST UNITS Name Plates Each
| | _— Box Culvert End Sections, Culvert No. _ Each
| | f’c = 5000 psi Precast Concrete Box Culverts, X Foot
: : fy = 65,000 [75/ (Welded Wire Reinforcement) Porous Granular Embankment Cu. Yd.
FIELD UNITS
| | L i
Out to Out of Headwalls f'e = 3,500 psi , ,
fy = 65,000 psi (Welded Wire Reinforcement)
PLAN
WATERWAY INFORMATION
STATION GENERAL PLAN AND ELEVATION
Drainage Area = sq. mi. Low Grade Elev. = @ Sta. BUILT BY 4
Flood Freq. Q | Opening Sq. Ft. | Nat. | Head - Ft. | Headwater El. STATE OF ILLINOIS IL RTE. OVER
Yr. | C.F.S.| Exist. | Prop. |HW.E.| Exist. | Prop. | Exist. | Prop. F.A. RT. SEC. N F.A. RTE. SEC.
10 B i
LOADING HL-93
Design 50 STR. NO COUNTY
Base 100 i i
Overtopping STATION
Max. Calc. 500 NAME PLATE S.N\. -
See S7d. 515001 LOCATION SKETCH —
TCB-GPE 10-15-2016
FILE NAME = USER NAME = DESIGNED - REVISED - F.A, SECTION COUNTY TOTAL | SHEET
CHECKED - REVISED - STATE OF ILLINOIS RIE. SHEETS) e
PLOT SCALE = DRAWN - REVISED - DEPARTMENT OF TRANSPORTATION CONTRACT NO.
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GENERAL NOTES

The minimum edge distance from the center of a hole to the free edge of a structural shape
or plate shall be 15" unless noted otherwise.

This standard shall only be used on concrete end sections not skewed more than *15 degrees
with roadway.

The Contractor may install the thru bolts using drilling and grouting in lieu of providing a
formed hole using steel pipe. Installation shall be in accordance with Article 509.06 using a
method that results in the annulus surrounding the bolt being completed filled with adhesive. The
method of drilling shall not result in spalled concrete at the exit face. Epoxy grouted thru bolts
shall be snug tightened followed by an additional % turn on the interior nut at final installation.
Cost included with Traversable Pipe Grate.

See Detdil A
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PLAN VIEW
VIEW A-A SECTION B-B
7 40
om.) steel runner pipe
~—— & ‘s ¢ hole 4 ¢ (Nom.) steel '
3/2// ]/4// N -
Formed hole using v v /~A0 RE g »
3,7 ¢ (Nom.) steel pipe A A ™ T&- ¢ 5 ¢ bolt
e e in 73" ¢ hole (provide
o 4’ ¢ (Nom.) steel S~ -~ | 1, 2 hardened washers)
M runner pipe 37 ¢ (Nom.) steel f
€ single 5" ¢ inspection hole anchor pipe *
€ 3 ¢ thru bolt in steel runner pipe * —_—
w/ 2t x 2h' x3e Z‘ I }
P washer (typ. each 0 ————
side) 6 o t
4’ ¢ (Nom.) steel pipe
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VIEW C-C SECTION D-D
(See Detail A for dimensions and ** Measured perpendicular to top of culvert wall. In
DETAIL A DETAIL B details not shown.) addition, formed hole shall be located a minimum of
6’ measured harizontally from any vertical joints
necessary for construction of the culvert end section.
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PIPE-GRATE SCHEDULE FOR BOX CULVERT END SECTIONS

Slope of End Section
Precast Box 1.3 14 16
Culvert Dimensions
Main Pipe Int. Support Total Length Main Pipe Int. Support Total Length Main Pipe Int. Support Total Length
S (ft) | R (ft) | T+(in) | No. / Length | No. / Length of Pipe No. / Length | No. / Length of Pipe No. / Length | No. / Length of Pipe
4 2 7.5 1 @ 8-10" N/A 8’-10" 1o 1I"-7" N/A 1n-7" 1@ [7-2" N/A 17-2"
4 2 5 /@ §-2" N/A 8-2" 1 @ 10-8" N/A 10-8" 1@ [5-11" N/A 15-11"
4 3 7.5 1@ [2-0" N/A 2-0" /@ |5-8" N/A 15-8" 1@ 23-3" 1@ 3-7" 267-10"
4 3 5 1@ [I"-4" N/A 11-4" 1 @ [4’-10" N/A 14’-10" 1@ 22’-0" 1@ 3-7" 25-7"
4 4 7.5 1@ [5-2" N/A 157-2" 1 @ 19’-10" 1@ 3-7" 237-5" 1@ 29-4" 2 @ 3-7" 367-6"
4 4 5 1 @ 14-6" N/A 147-6" 1@ 18-11" N/A 187-11" 1 @ 28-1" 2 @ 3-7" 357-3"
5 2 8 @ 8-11" N/A 8- 11" 1@ [["-9" N/A 11-9" 1@ [7-5" N/A 177-5"
5 2 6 /@ 8-5" N/A 8-5" 1@ [I”-1" N/A 1n-1" /@ [6-5" N/A 6-5"
5 3 8 1@ [2-]" N/A 22-1" 1 @ [5-10" N/A 157-10" 1@ 23-6" 1@ 4-7" 28-1"
5 3 6 1@ 1I"-7" N/A 1n-7" 1@ [5-2" N/A 15-2" /@ 22'-6" 1@ 4-7" 2r-1"
5 4 8 /1 @ [5-3" N/A 5-3" 1@ 20-0" 1@ 4-7" 24-7" 1@ 29-7" 2 @ 4-7" 387-9"
5 4 6 1@ 14°-9" N/A 14-9" 1@ 19-3" N/A 197-3" /@ 28-7" 2 @ 4-7" 37°-9"
5 5 8 1 @ 18-5" N/A 187-5" 1@ 24-1" 2 @ 4’-7" 337-3" !/ @ 35-8" 3@ 4-7" 49’-5"
5 5 6 1@ [7-11" N/A 17- 11" 1@ 23-5" 1@ 4-7" 28-0" /@ 34-8" 2 @ 4-7" 43-10"
6 2 8 2 @ 8’-11" N/A 17°-10" 2 @ 1/-9" N/A 23-6" 2 @ [7'-5" N/A 347-10"
6 2 4 2 @ §-8" N/A 17-4" 2 @ [I’”-5" N/A 22-10" 2 @ 16-11" N/A 337-10"
6 3 8 2 @ [2-]" N/A 24-2" 2 @ [5-10" N/A 31-8" 2 @ 23-6" 1@ 5-7" 52-7"
6 3 4 2 @ [I’-10" N/A 23-8" 2 @ 15-6" N/A 31’-0" 2 @ 23’-0" 1@ 5-7" 50-7"
6 4 8 2 @ [5-3" N/A 30°-6" 2 @ 20-0" 1@ 5-7" 45-7" 2 @ 29-7" 2 @ 5-7" 70-4"
6 4 4 2 @ [5-0" N/A 30°-0" 2 @ 19-8" 1@ 5-7" 44 - 11" 2 @ 29-1" 2 @ 5-7" 69-4"
6 5 8 2 @ [8-5" N/A 36°- 10" 2 @ 24-1" 2 @ 5-7" 597-4" 2 @ 35’-8" 3@ 5-7" 88°-1"
6 5 4 2 @ [8-2" N/A 36°-4" 2 @ 23-9" 2 @ 5-7" 587-8" 2 @ 35-2" 2 @ 5-7" 81-6"
6 6 8 2 @2/-7" 1@ 5-7" 48-9" 2 @ 28-3" 2 @ 5-7" 67’-8" 2 @ 4/-9" 3@ 5-7" 1007- 3"
6 6 4 2 @ 2/-4" 1@ 5-7" 48’-3" 2 @ 27-11" 2 @ 5-7" 67-0" 2 @ 41-3" 3@ 5-7" 99’-3"
7 2 8 2 @ 8’-11" N/A 177-10" 2 @ 1/-9" N/A 23-6" 2 @ [7-5" N/A 347-10"
7 3 8 2 @ [2-]" N/A 24-2" 2 @ [5-10" N/A 31"-8" 2 @ 23-6" 2 a@6-7" 60’-2"
7 4 8 2 @ [5-3" N/A 30°-6" 2 @ 20-0" 2 @6-7" 53-2" 2 @ 29-7" 3 @6-7" 8- 11"
7 5 8 2 @ [8-5" N/A 367- 10" 2 @ 24-1" 3 @6-7" 67-11" 2 @ 35’-8" 4 @ 6°-7" 97’-8"
7 6 8 2 e@2/-7" 2 @6-7" 567-4" 2 @ 28-3" 3@ 67" 76-3" 2 @ 4]-9" 5@6-7" 116°-5"
7 4 8 2 @ 24’-9" 3@ 6-7" 69-3" 2 @ 32’-4" 4 @ 6-7" 91-0" 2 @ 47-10" 6 @6-7" 1357-2"
8 2 8 3 @ 8-11" N/A 26-9" 3 @ [I”-9" N/A 357-3" 3 @ I7-5" N/A 52-3"
8 3 8 3@ 12-1" N/A 367-3" 3 @ [5°-10" N/A 47-6" 3 @ 23-6" 2@ 7-7" 857-8"
8 4 8 3 @ 15-3" N/A 45-9" 3 @ 20-0" 2 @ 7-7" 75-2" 3 @ 29-7" 3@ 7-7" 1Hr-6"
8 5 8 3 @ 18”-5" N/A 557-3" 3 @ 24-1" 3@ 7-7" 957-0" 3 @ 35-8" 4 @ 7-7" 137-4"
8 6 8 3@ 21-7" 2@ 7-7" 79°-11" 3 @ 28-3" 3 e 7-7" 107°-6" 3 @ 41-9" 5@ 7-7" 163-2"
8 7 8 3 @ 24-9" 3@ 7-7" 97’-0" 3 @ 32-4" 4 @ 7-7" 27-4" 3 @ 47-10" 6@ 7-7" 1897-0"
8 8 8 3@ 27-11" 3@ 7-7" 1067-6" 3 @ 36°-6" 4 @ 7-7" 1397- 10" 3 @ 53-11" 6@ 7-7" 207-3"
9 2 9 3 @ 9-3" N/A 27-9" 3@ 12-1" N/A 36°-3" 3 @ 17-11" N/A 53-9"
9 3 9 3 @ 12-4" N/A 37-0" 3 6-2" N/A 487-6" 3 @ 24-0" 3@ 8-7" 9r7’-9"
9 4 9 3 @ [5-6" N/A 46°-6" 3 @ 20-4" 2@ 8-7" r8-2" 3 @ 301" 3@ 8-7" 116°-0"
9 5 9 3 @ 18-8" N/A 56°-0" 3 @ 24-5" 3 a 8-7" 99°-0" 3 @ 36-2" 4 @ 8-7" 142-10"
9 6 9 3 @ 2]-10" 2@ §8-r" 82’-8" 3@ 28-7" 3 a 8-7" 1r-6" 3 @ 42’-3" 5@ 8-7" 1697-8"
9 7 9 3 @ 25-0" 3@ 8-7" 1007-9" 3 @ 32’-8" 4 @ 8-7" 1327-4" 3 @ 487-4" 6 @ 8-7" 1967-6"
9 8 9 3 @ 287-2" 3 @ 8-7" 1107-3" 3 @ 36°-10" 4 @ 8-7" 144’- 10" 3 @ 54-5" 6 @ 8-7" 2147-9"
9 9 9 3 @ 31-4" 3 @ 8-7" 119-9" 3 @ 40’-11" 5@ 8-7" 1657-8" 3 @ 60°-6" 7 @ 8-7" 241-7"
10 2 10 3 @ 9-6" N/A 28-6" 3 @ 12-5" N/A 37-3" 3 @ 18”-5" N/A 557-3"
10 3 10 3 @ [2-8" N/A 36-0" 3 @ 6-6" N/A 49-6" 3 @ 24-6" 3@ 9-7" 102-3"
10 4 10 3 @ 15-10" N/A 47-6" 3 @ 20-8" 2 @ 9-7" 81-2" 3 @ 30°-7" 3@ 9-7" 120-6"
10 5 10 3 @ 19”-0" N/A 57-0" 3 @ 24’-9" 3@ 9-7" 1037-0" 3 @ 36°-8" 4 @ 9-7" 148-4"
10 6 10 3 22’-1" 2@ 9-7" 85-5" 3 @ 287-11" 3@ 9-7" 1157-6" 3 @ 42’-9" 5@ 9-7" 176-2"
10 4 10 3 @ 25-3" 3@ 9-7" 1047-6" 3 @ 33-0" 4 @ 9-7" 1377-4" 3 @ 48’-10" 6 @ g’-7" 204’-0"
10 8 10 3 @ 28’-5" 3@ 9-7" 1147-0" 3 @ 37-2" 4 @ 9-7" 149°- 10" 3 @ 54-11" 6 @ g’-7" pp2-3"
10 9 10 3@ 3I-7" 4 @ 9-7" 133°-1" 3 @ 41-3" 5@ 9-7" 171-8" 3 @ 61-0" 7@ 9-7" 2507-1"
10 10 10 3 @ 34-9" 4 @ 9-7" 42-7" 3 @ 45-5" 5@ 9-7" 184-2" 3 @67-1" 8@ 9-7" 277-11"
11 2 11 4 @ 9-9" N/A 39-0" 4 @ [2-9" N/A 51-0" 4 @ [18-11" N/A 75-8"
11 3 11 4 @ [2-]11" N/A 51"-8" 4 @ 6-11" N/A 67-8" 4 @ 25-0" 3 @ 10-7" 131"-9"
11 4 11 4 @ 6°-1" N/A 64’-4" 4 @ 21-0" 2 @ J0-7" 105-2" 4 @ 3/-1" 3 @ 10-7" 1567-1"
1 6 11 4 @ 22’-5" 2 @ 10-7" 1107- 10" 4 @ 29-3" 3 @ 10-7" 1487-9" 4 @ 43-3" 5@ 10-7" 225~ 11"
1 8 11 4 @ 28-9" 3 @ 10°-7" 1467°-9" 4 @ 37-6" 4 @ [0°-7" 192°-4" 4 @ 55-5" 6 @ [10-7" 2857-2"
1 10 11 4 @ 357-0" 4 @ [0-7" 182°-4" 4 @ 45-9" 5@ 10-7" 2357- 11" 4 @ 67-7" 8 @ [0-7" 3557-0"
11 11 11 4 @ 38-2" 4 @ [0-7" 1957-0" 4 @ 49’-10" 6 @ 10-7" 262’- 10" 4 @ 73’-8" 9 @ [0-7" 389- 11"
12 2 12 4 @ [0-0" N/A 40°-0" 4 @ 13-1" N/A 527-4" 4 @ [97-5" N/A 77’-8"
12 3 12 4 @ 137-2" N/A 527-8" 4 @ 17-3" N/A 69-0" 4 @ 25’-6" 3@ 11I-7" 1367-9"
12 4 12 4 @ 167-4" N/A 657-4" 4 @ 21-4" 2 @ JI"-7" 108-6" 4 @ 31-7" 4 @ 11I’-7" 172°-8"
12 6 12 4 @ 22’-8" 2 @ JI’-7" 13- 10" 4 @ 29-7" 3@ 1I-7" 153-1" 4 @ 43-9" 5@ 1I-7" 232°-11"
12 8 12 4 @ 29-0" 3 e 1I-7" 150-9" 4 @ 37-10" 4 @ 1I-7" 197-8" 4 @ 557-11" 7@ [I’-7" 304°-9"
2 10 12 4 @ 35-4" 4 @ [I-7" 187°-8" 4 @ 46°-1" 5@ 1I"-7" 242°-3" 4 @ 68-1" 8@ /I-7" 365°-0"
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