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Precast Structures:
Funodamentals

PL DE- Sided Box = .Sided Box

ASTM CF6 ASTM C1577 ASTM C1504



Precast Structures:
Funodamentals

Ell[p tical



Precast Structures:
Funodamentals

Mownolithic Segmented

Box Culvert Clamshell
4 Sided Box Splitbox Culvert



Precast Structures:
Funodamentals

3 Siaed Box Hyspan Arch Bridge

3 Sided Bridge 3 Sided Bridge Areh Frame
Flat Top Bridge
Concrete Frame
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Precast Structures:
Precast Vs cast-in-Place




Precast Structures:
VS

P//Zaﬂst

Activity Description

Excavation

Week 1

Week 2

Week 3

Cast-in-Place

Week 4

Week 5

Week 6

M T|w|T|F[s]s

M| T|w|T|[F[s]s

M| T|w|T|F[s]s

M| T|w|T|F[s]s

M| T|w|T[F[s]s

M| T|w|T|F[s]s

Excavate Trench
Grade

Base Slab / Walls / Top Slab

Base Slab - Form

Base Slab - Erect Steel

Walls - Erect Steel (Part 1)

-Base Slab - Pour/Cure

Base Slab - Strip

Walls/Top Slab- Form

Walls/Top Slab - Erect Steel (Part 2)

2IolV): 88 \Walls/Top Slab - Pour/Cure

Backfill

Backfill

Activity Description

Excavation

Excavate Trench
Grade

Base Slab / Walls / Top Slab

‘ Install Boxes

Baclkfill

Backfill

Precast




Precast VS cast-in-Place

* Products are fully cured before * Must reach 7 day strengths before
delivery stripping

» Backfill immediately e Backfill dn y after reaching strengths

« Structure removed from critical * Form/steel/pour/cure/strip fully within
path critical path

« Cured in a controlled environment * Pours are weather dependent

°jn-plant QC * Job site QC

* Decreased Traffic Risk * Fabrication & Public safety concerns

* Accelerated project completion e Standard completion times



Precast Structures:
Précast S Cast-in-tlace




Precast Vs Cast-in-Place

* Inspection

* DLIMENSLONS

* Relnforcement

* Climate

* Wwater/Cement Ratio




Precast Structures:
Precdst 3 cast-in-pPlace

| > Agency approved Ln-plant
|  Quality Control




Precast Structures: '
Precast /5 CAast-in-Place

> Conslstent dimension tolerance




Precast Structures: ‘
Precast Vs Cast-in-Place

> Conslistent englneered welded
wire mesh — 65Rst min




Precast Structures:
Precast Vs cast-in-Place

> \Weather resilient
construction




Precast Structures:
Precast Vs cast-in-pPlace




Precast Structures:

: |
Precast ZS Cast-in-Place
cast-in-place £ Section of 8xg: —— T

» 9.5"x8"x9.5" = 2.01 tons/ft

Precast & section of €x&:
> RXR'XL" = 1.8 tons/ft

Special Design Precast € Sectlon of €x8:
> QIXHXF = 1.63 tons/ft




WHY BOX CULVERTS?

QIMPROVED HYDRAULIC CAPACITY
QACCELERATED CONSTRUCTION
QMINIMAL COVER REQUIREMENTS
QRESILIENCY OF PRECAST INFRASTRUCTURE
QELIMINATION OF WEATHER SENSITIVITY

&
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WHY BOX CULVERTS?

aBAsIc Box (C1577): 3X2 UP TO 12X12

QACUSTOM SIZES

OMULTI-BARRELS

QDEEP FILL (UP TO
300 FT)

0 LARGE BOXES

~ CONCRETEPIPE.ORG



RCB INSTALLATION TYPES:

EMBANKMENT

&) CONCRETEPIPE.ORG

Armerican Concrete Pipe Asscociation



Cover: 0-2’ Cover: 2’+

I O-2§

AASHTO: M273 AASHTO M259
ASTM: C850 ASTM C/789

ASTM: C1433 (1999)
LRFD > ASTM: C1577 (2005)

CONCRETEPIPE.CRG



Cover: 0-2’ Cover: 2’+

AASHTO M259

LRFD - ASTM: C1577 (2005)

CONCRETEPIPE.CRG



BOXCAR or ET CULVERT

QAASHTO / ASTM C1577 DESIGN
03D WIREFRAME GENERATION
QLOAD RATINGS PER C 1577 & SECTION 12

&) CONCRETEPIPE.ORG

American Concrete Pipe Association



ASTM C1577

ASINGLE CELL PRECAST MONOLITHIC BOXES
ASTANDARD SIZES UP TO 12X12

QAHL-93 LIVE LOADING

15,000 PsI COMPRESSIVE STRENGTH CONCRETE

ODESIGN TABLES:
4 ft by 4 ft by 5 in.
Design Circumferential Reinforcement Areas, in. /M
S Ao Am Am Aw Am Ar Aw MO TABULAR DESIGNS IN
D=2 018 033 020 012 018 018 0.14 - C1577 WERE PREPARED
-33:;3 E :‘é Em i ACCORDING TO AASHTO
10 512 015 D1t 012 38 LRFD BRIDGE DESIGN
15 0.12 019 020 0.12 38 SPECIFICATIONS
20 D12 025 025 012 38
25 D14 031 031 012 38
30 017 037 037 0.12 38

CONCRETEPIPE.CRG



EXAMPLE: C1577: 4’ X4’Xx%"”’ — 3-8’ COVER

0O 4° SPAN, 4’ RISE, 5” WALLS
7 - 0 5” TorP AND BOTTOM SLAB
/\iﬂggﬁwﬁ \ O 1” COVER ON REINFORCING
O 5000 pPsi CONCRETE
[eonse]
=] T s d AS1 — 0.12 (sipe waLL ouTsiDE)
O AS2 — 0.18 (tor sLas INsiDE)
O AS3 — 0.18 Borrom SLAB INSIDE)
O AsS4 — 0.12 (sibe WALL INSIDE)
i 1* COVER
‘ As1 (SIDE WALL OUTSIDE) i U
Agé (SIDE WALL INSIDE) WQ‘IF
A3 (BOTTOM SLAB INSIDE)
Pﬁ;\,ammusmomsoﬂ

CONCRETEPIPE.CRG



ExXAMPLE: C1577: 4’ xX4’Xx%5"” — 02" COVER

Aftby 4 ft by 5 in.

Design Circurnferential Reinforcement Areas, in. 3
Ea[':nverﬂ-ln ft Ao Aa A As Ae A Ae T
O 22 0.18 0.33 20 012 0o.18 018 o.14
D=3 o1z 026 0z3 o1z 358
35 o1z o.1a o1& o1z 358
10 o1z o115 .15 o1z 358
15 .1z o119 020 .1z 358
20 .1z o.25 025 .1z 358
25 o.14 031 .31 o122 38
0 .17 o.37 o3y o122 38
I A Top slab 7.5 in., bottom slab & in. I
O 4x4x5 Box
.f_}*::_;;::_;; ______________ g F*_ > 02’ OF COVER:
oo | > 5” WALLS
Al o] > TOP SLAB INCREASES TO 7.5”
> BOTTOM SLAB INCREASES TO 6”7
r;?mt“‘:; mﬁ"" S > ASS5, As7 & As8 REQUIRED
s T e A > 2” COVER OVER AS7

CONCRETEPIPE.CRG



ExAMPLE: C1577: 4°X4°X5” — 02" COVER

0O 4° SPAN, 4’ RISE, 5” WALLS
- O 7.5” TOP SLAB
/\L:-'ggggggggﬂ )\ 0 6” BOTTOM SLAB
A5 (bottom Distribution) O 2” COVER ON ToP SLAB TOP LAYER
o] O 1” COVER ON OTHER REINFORCING
=] o] s 4 5000 Psi CONCRETE
O AS1 — 0.18 (sipe waLL ouTsipE)
O As2 — 0.33 (tor sLas INSIDE)
) p—— O AS3 — 0.20 Borrom SLAB INSIDE)
T pmeewomos | e L 0 AS4 — 0.12 0z waww ivsion
Ag3 (BOTTOM SLAB INSIDE)
hﬁ“’ AUTTRSASIISES O ASDS — 0.18 (tor sLas InsiDE DisTRIBUTION)
A ‘ O AS7 — 0.18 (Tor sas ouTsioe)

O AS8 — 0.14 Borrom SLaAB ouTsIDE)

...shall contain sufficient longitudinal wires extending through the box section to maintain the shape and position of the reinforcement.

CONCRETEPIPE.CRG
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CULVERT LOADING

OQOEARTH
ALIVE
QCONSTRUCTION

";.

Unless designed for construction loading, RCB
backfill should be placed 3’ above top of box to
accommodate construction loads.

> CONCRETEPIPE.ORG
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BEDDING:

CHECK LINE AND GRADE
FREQUENTLY AND EVENLY

+ ; Pl seays o i it : ”""""":""’ —

@

Armerican Concrete Pipe Association



BEDDING:

CHECK LINE AND GRADE
FREQUENTLY AND EVENLY
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BEDDING:. BEDDINGISKEYTOASMOOTHINSTALLATION!

WBEST
C > PRACTICES _

J

HIGHLIGHT

-

> CONCRETEPIPE.CRG
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INSTALLATION BEST PRACTICES

0 SCHEDULING & UNLOADING = PROJECT EFFICIENCY
0 DIVERT DRAINAGE
O ESTABLISH A GOOD, LEVEL GRADE

0 USE FINE TO MEDIUM MATERIAL

0 LEVELING COURSE SHOULD BE 3” (MIN)




INSTALLATION BEST PRACTICES
QINSTALL 15T & 2N° BOXES ACCURATELY
0 PLACE JOINT MATERIALS
0 PROPERLY ALIGN PRIOR TO PUSHING HOME
0 KEEP WEIGHT OF BOX OFF BEDDING
0 PULL HOME WITH WINCHES OR DOZER
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APPROXIMATE LOCATION
OF TEMPORARY SHEETING

C..P. WALLS
BY OTHERS

36" STEEL PIPE
BY OTHERS

APPROXIMATE LOCATION
CAST IN PLACE
OF TEMPORARY SHEETING _\ CLOSURE. BOURS

ik
/C/Pﬂ i OO

X BY G.C., TYPICAL
~11g-
%)
W cP 12 (Y S W—ar—s}"
() @ il
58,\4{:‘ 11) 3
”
n’ 95-_ in
747
162[” 14) - 4’\?”
BOX CULVERT | % O 1
UNITS & N 5 APPROXIMATE LOCATION
m T e OF TEMPORARY SHEETING
11
|
< @O
SECT 1S S
IO/V4

\J/
¢

SECTION 3

160"
/1 "\ OVERALL STRUCTURE PLAN

Box span - 16'-0"
\g/ 1"= 200"

Box rise - 14'-0"

Date: 28 June 2018
Jobno.: SPC—18-3015 s 1 0
Scale: 1"=20"-0" -
Created by: ARW
Checked by: ZSS

6051 South Rpad|
HYDROE ia IR PROJECT Sé- J°$§Ph 3 Whitestown, IN|| kfo7b-off27

" ounty, (317) 769

UNIVERSI OTRE DAME | e °vera" Plan Sanders g;g; ;23;3712
RlETH'RI '., U TRUCTION Pre-Cast Concrete Systems, Inc. WWW.
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wFCL
BLJ“_DERS Kevin Wyatt Architect

FCL Builders has reviewed for general CJAPPROVED Fabrication /

allation may be u

confofmance with design, contract documents X APPROVED AS CORRECTED  Convac Sumor Controct Trne
and verification of products required, adjacent
constiuction work and coordination of JREVISE AND RESUBMIT Fabricaton u,v,\muam%i&m

i ‘ S . n.In re: o
information. The review is cursory and in no —{ 52 D:@EJE CTED 5 ot
way r¢lieves the Subcontractor of responsublllty Review and hpproval are orfly for with the information given sign concy he
for field dimensions, accuracy and compliance oject ﬁ‘? the ct Docuthents. Review and approval of submittals are not conducted
* !or the purpdse of détermini .g mn aucuvac pleteness of other di c mensior
stan instructior n " ol

with the plans, specifications (manual) and

code fequirements. No work shall commgnce,
or malerials released for order without
Architgcts/Engineer Review being issued.

[xX] REVIEWED

y y
oval SHALL NOT ci te approval of any construction
any safety The Architect's

approvelof an sssembly of which ha ism I & component

Documents. [The Architect's! froview and ap
means, methods, te quences
approval of a specific item simu not indical

i | Kevin Wyatt, Architect

| By: KBW! Date: 04/18/2019

1 ] 1 7}( +23-PCS-@ 60" s

[l  REVIEWED AS NOTED

[[]  REJECTED, RESUBMIT
Projedi# SD Smith 18032

Date | 4-3-19

B alt Sabbath ;
Y. s o e ::::::::.‘::::z:m%@v—g;xﬂgmL
TTEY CRNO]
Beth ¢ : ‘ Q@ R
L ; : ]
————————— ,gjv( - , R e e M
it : ;

ORDER#_18-1288  CUSTOMER:FCL
CONTRACT____ COUNTY BOONE
PROJECT No.PROJECT OCEAN

LocATION EDWARDS DR.

620
— 100’ ~I‘ 100’ ~|—5'————65T5T5'——+ 1000 ——f=— 100’

i § STR No.
; STATION
SPAN_9'  RISE_8'  wALLS 9'T.9"B,9"W,12"H

MATERIALS CORPORATION

8 East Junction Street
Maxwell, IN 46154

Phone (317) 262-4920

\ Fax (317) 326-4185 /

> CONCRETEPIPE.CRG

1 Concraete Pipe




end of tunnel is
16'-6" west of col C -
1b 1%

end of tunnel is 26'-1
5/16" north of col 3 -
see A11.1b Rev 1
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EXPOSED WW
SEE DETAIL

up
Q
b Kevin Wyatt Architect
H CJAPPROVED Fabrication / installation may be underidken
) Approval does not authorize changes in
R APPROVED AS CORRECTED  Contract Sum or Contract Time

g

5 COREVISE AND RESUBMIT Fabrication / installation MAY NOT be
undertaken. In resubmitting, limit corregjions

o |:| REJECTED 10 the tems maried.

View and approval are only for conformance with the information given and the design concept of the
Ploject as expressed in the Contract Documents. Review and approval of submittals are not condudted
fof the purpose of determining the accuracy and completeness of other details, such as dimensions|
a
s

d quantities, or for substantiating instructions for the installation or performance of equipment or
stems, all of which remain the responsibility of the Contractor as required by the Contract

i | Dpcuments. The Architect's review and approval SHALL NOT constitute approval of any constructidn
—means, methods, techniques, sequences, or any safety precautions or procedures. The Architect's
approval of a specific item shall not indicate approval of an assembly of which the item is a componfen!

Eepapac crpyay

1aclinglinalianliasliaglinglinalinglin

i All access opening to : [Kevin Wyatt, Architect
; ﬂ be Cente,red ol By: KBW Date: 04/18/2019
£ ‘ ‘ column lines as
P ; shown on X
P architectural
ALL OPENINGS T0O : I g
BE FIELD CUT ° i ; precast member
' spacing as required
— ,, B T — ...\ tocomply 5 ——_—
& ¢
$ ORDER#_18-1288  CUSTOMER:FCL
INSIDE face of ¥ | CONTRACT_________ COUNTYBOONE
tunnel to be 24'-0" & 4 77 PROJECT No.PROJECT OCEAN
east of col B ¥ 5 / Z SN Z f LOCATION EDWARDS DR.
P ‘ STR No.
¥ | STATION
I |
iy SPAN_9'  RISE_8 _ WALLS_9'T.9'B,9"W,12"H
b
b

@@UNTY

MATERIALS CORPORATION

8 East Junction Street
Maxwell, IN 46154

end of tunnel is 3'-2
3/8" South of col 6 -
see A11.1b Rev 1

Phone (317) 262-4920
Fax (317) 326-4185 J

>, CONCRETEPIPE.CRG
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2 | 1

90'-0" 14 @ 6'-0" & 2 END SECTIONS

PARTS LIST
ITEM|QTY PART NUMBER MASS #
1 | 28 |PCBC-6'0'-13'x10'-12,12,12,12-SPIGOTXBELL-N 46623
2 1 |PCBC-3'0'-13'x10-12,12,12,12-SPIGOTXFLAT-N Piece D |51783
3 1 |PCBC-3'0'-13'x10'-12,12,12,12-SPIGOTXBELL-B Piece C (48113
5 1 |PCBC-3'0'-13'x10'-12,12,12,12-SPIGOTXBELL-Piece A 49163
4 1 |PCBC-3'0'-13'x10'-12,12,12,12-SPIGOTXBELL-N Piece B |50717

Job #:

Job Name: IU HEALTH CTR DETENTION BASIN

Location:

Description: 13X10 PCBC
w@

County Materials Corporation

119 N Main Street

Project #:

Contract #:

Maxwell, IN 46154

Date: 4/2/2019

TEL: (317) 323-6001

Contractor: CRIDER & CRIDER

Armerican Concrete Pipe A

CONCRETEPIPE.CRG
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Case Study- 8’ _
. IMI- Stoney Creek Quarry

Noblesville,IN.
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PRECAST REINFORCED CONCRETE FOUR SIDED BOX STRUCTURE

COUNTY MATERIALS CORPORATION

INDEX OF SHEETS

SHEET
WLMBER: DEBCRIPTION
i TITLE AND IWDEX OF SHEETS
2 ETRUCTURE PLAN
3 CLULVERT REMFORCEMENT
= BOR CULYERT UNITS
T8 DETAILS

IMI - STONEY CREEK QUARRY
SR 38/32
NOBLESVILLE, IN

THESE DRAWINGS CONTAIN PROPRIETARY
INFORMATION WHICH MUST ROT BE
TRANSMITTED TO ANY PERSON OR FIRM MOT
INVOLVED WITH THIS PROJECT EXCEPT BY
WRITTEN PERMISSION OF COUNTY MATERIALS
CORPORATION

.E;@
A e
DATE ISEUE REVESIONS:

ETHLUCTURE NG
RECOMMENDED
T390 | IBELED FOR CONETRUCTIN FOR APPROVAL: TITLE AND INDEX OF JEETS AT
CESISN ENGINEER DATE M - STOhE EINCY
T8 N Nk, Titesl
DESIGHED: it | Do s . ewal, I 48154
G omnYY Ol (AT) 358000
CHECKED: 55 |CHECKED: -] Fte (ST 2401574

mwmm,ﬁ:‘?,ﬂﬁmﬂm CONCRETEPIPE.CRG



-7 SPIGOT END BELL END

TYP,
o 1 - 4 e 4 rJ B B il 41 12 13 W 16 |18 |17 18 12 ’ 20 2 22 X 34 XE M OIT 24 XN W M X _
SrEEErErEN FTHEIEIENEIEIEIEIENETIREIELE FIEITEI RN ETEHIRIETHIRIETELER
H;!II BIHIHTE & Bl [HTBE B TR (BBl MR | AIFARAN AN AR AR AN ANAN-AN-A N
=2
I -t | 1 | o .
FLATE P [TVR] SEE j SPIGOT ENB
SHEET T FDR CETAIS \
| N
] SEE SHEET & FOR
E BETALS
I 12'-a"
mSTRUCTURE ELEVATION
\gj1'-2l]'—ﬂ'
SPICAT END SPIGDT END BELL ENO
' e 12 V e ]
o1 B A 4 B B T A B M0 11 12 43 W 0 1A 1T 1A 18 20 @1 2 S e m e I 2w o B0 31 &z 33
2 1
I o B O B B B o . o B B e O B o o o o | =totofafetlel|lnlelefasteta]ln
& L i
j Bl_n
FLATE P2 [TYP) SEE e " SPIGAT ENO
SHEET 7 FCR DETAILS - 1207 14'-g°

3 38 B A 3 M 40 41 42 A1 44 48 4B 4T 4B

/2 ™\ STRUCTURE PLAN
wf =- 200"
RECOMMENDED
R STRUCTURE PLAN
PR— e — . T8 N Wi St
GHECKED: &5 CHECKED:___88 Fact (37T) 241374
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DECEMBER 20, 2018
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GENERAL NOTES:

PRECAST COMCRETE BOY SECTIONS SHELL COWFORM TD THE
APPUGABLE REGUIREMENTS OF THE INOHANS DOT SPECIFIGATIGHNE
FOR PRECAST REINFORCED CONCRETE BO¥ CULVERTS SECTION
T4, ARTM DESIGMATION 1577 AND IN THE THE DETAILS
SHOWN QW THIS DRAWRG,

THE GESIGH CONFGRMS TO HL-w3 LOADING M ASCORDANCE WITH
CURRENT AASHTO LOAD AMD RESISTANCE OESIGM (LFRO)
m’&ﬂggﬂﬂ"s FOR HIGHWY BRIDGES. 3B PSF FOR FMWG

MIMIMUK 28 D&Y CAOMCRETE STRENGTH SHALL BE €500 PH.

REINFORCEMENT SHALL BE WELDED WIRE FABRIC CONFORMING TQ
AASHTD MBS {a8TH A4 1064) SMOGTH OR CASTM & 466)
DEFORMED WARE.

THE JMINTS OF THE PRECAST BOK SECTIONS SHALL BE SEALED
IM ACCORGAMCE WITH THE INOOT STANDARD SPECIFICATIDNS FOR
READ AMD BRIDGE CONSTRAUCTION.

MY SPACING TYF. ~
""'\-—..\_\_\_\_\_\_\_q_—_ L \\-

e e DETAL B K\H I TTT] REQUIRED STEEL AREAS:
1y N - 5 Asi_.48  As5_MN/%  Cover _81'-0"
:I’l ——————— - As2_1.88  As7_MWSA “"M" Dim__— _ min.
e M } 1* NIN. RAGIUS OF EENu/ As3 1.8 As@ M/A Skew o
Iﬁ’* 1 T T s Epoy o
B ey e s = WTE: ACTUAL FURNISHED WWF:
» | - T e INLET AhD I:IIJ'I-'LET Enos —_ 4 —
| _ _ __1_|__ &HALL BE COMPATIRLE. _*11. Asi 2 x & -— _DBBO x D40 —_ .48
l '..I . z T T - As2 2 y B — D140 yx_D6.0 — B84(2)pieces=1.68
I E: £ —_ - tnﬂ = As3 _2 yx B — D140 y_DS.0 —_.84(2)pleres=158
a ~ o A _)L_E e ¥ oy AsA B w B — DB y D40 —_ 4B
BLAN i a.|-4 n—|'—"j 2 As? _2 w B — D0BO y D40 __ 48
> ; " _ , = AsB 2 v B — DAS w D40 _ 48
¥ - 17|—
o bat . :| i R
L ' - y DETAL & DETAL B
‘]_ ________ u THP. INLET EnD TYP. OUTLET END COMTRACT 18_1055 COUNTY HAMILTDN
b ——— —— L JOINT DETAIL PROJEST Mo, STONEY CREEK QUARRY
I 1% MWIN. RAOIUS OF BEWO 1M
| =(4 ¥ DIA OF STRAND) CONTRACTOR
. | PER ASTM C—1577 LocaTion. SR 3B /37 NOBLESWILLE, N
3 | Y |—2--ﬁ;,ﬁ§7\,g,ﬂ£ STIRRUPS 4RE RECUIRED IM SIDES,
| s . —— . TOP, AND BOTTOM
L ________ | = R spanN_8  pise_8
b L Tor _14 gotrom_14 was 10"
H HAUNCH 12"
ELEVATION bal/7/8
RECOMMENDED
o=
R Lm CULVERT
J— - — e TH0 P Wain el
— 15 0nmNYYy So i e
CGHECKED: 5T CHECKETY, |- I |Fatze T 2401574

CONCRETEPIPE.CRG

Armerican Concrete Pipe Association



CONCRETEPIPE.CRG

5
<
¢
[
5
m
i
§
:

YEaERE AT

wffmmy




B—

'.,g }
i
L"“

a\i&. @, =% p

&) CONCRETEPIPE.CRG

Armerican Concrete Pipe Association



CONCRETEPIPE.CRG

(= n}

T
<)
Armerican Concrete Pipe



<) CONCRETEPIPE.CRG

Armerican Concrete Pipe Association



CONCRETEPIPE.CRG

Armerican Concrete Pipe Association



CONCRETEPIPE.CRG

=1y

Armerican Concrete Pipe



American Concrete Pipe Association

T —— T NS

CONCRETEPIPE.CRG



American "
Concrete Pipe
Association

WILLYOUBEABLETO .. ...

GREAT LAKES REGION ENGINEER

USE Tl'lls INFORMA I ION? AMERICAN CONCRETE PIPE ASSOC
¢ DMCNUTT@CONCRETEPIPE.ORG




