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R.C, C=28 MPa
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Typel Normal

Type Il Moderate Sulfate Resistance
Type 111 High Early Strength

Type IV Low Heat of Hydration
Type V High Sulfate Resistance
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Type GU General Use Hydraulic Cement

Type MS Moderate Sulfate-Resistant Hydraulic Cement
Type MH Moderate Heat of Hydration Hydraulic Cement
Type HE High Early-Strength Hydraulic Cement

Type LH Low Heat of Hydration Hydraulic Cement
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Type HS High Sulfate-Resistant Hydraulic Cement
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Benefits: « Box culverts can be made in large sizes to accommodate increased flow rates and

capacities.

» Boxes can be set with 0 feet to 100 feet of cover.

List of common design standards:

* ACI 318, for tunnels and special design.

» ACI 350R. for wastewater applications.

: 3 el &4
W AR N AR PR Mgy

<

Provide for emergency egress, as
with this tunnel underneath a
warehouse and distribution center

List of common design standards:

* ASTM C 1433 — Box culverts, for
conveyance of storm  water,
industrial wastes and sewage.

* ASTM C 1504 — Three-sided
structures,  for  storm  water
conveyance and culverts.

* AASHTO Standard Specification
for Highway Bridges for short-span
bridges.
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Closed cellular rubber (vinyl &
nitrile elastomers) , Physical
properties of ASTM D1056 Type
2C-1 & chemical resistance
requirements of AASHTO M198.

JOINTS

NOMMNAL LAID LENGTH = 8.04
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Box culverts are subject to Al Jlea¥) cilillial aaca’ 4 gaicall i) 3-7

Lateral . lad) 4 sall sbiall Jaria g ailadl & 58 ads e da3ll) dilall Jlea) o

earth loads from soil and hydrostatic loads from ground water.
dall Jlal sokadll el cpall 4 e dadll)l AEEl Jlal) e

Vertical loads from the cover soil and live loads above.
Surcharge loads from nearby impact loads.

Seismic loads where applicable 335> se CulS 1A 15 Jleal) @

Related Precast Concrete Box Culvert Specifications

ASTM C 877 - Specification for External Sealing Bands for Concrete Pipe, Manholes,
and Precast box Sections

ASTM C 990 - Specification for Joints for Concrete Pipe, Manholes, and Precast Box
Sections Using Preformed Flexible Joint Sealants

ASTM C 1433 - Standard Specification for Precast Reinforced Concrete Monolithic
Box Sections for Culverts, Storm Drains and Sewers

ASTM C 1504 - Standard Specification for Manufacture of Precast Reinforced
Concrete Three-Sided Structures for Culverts, Storm Drains

ASTM C 1504M - Standard Specification for Manufacture of Precast Reinforced
Concrete Three-Sided Structures for Culverts, Storm Drains (Metric)

ASTM C 1577 - Specification for Precast Reinforced Concrete Monolithic Box
Sections For Culverts, Storm Drains, and Sewers Designed According to AASHTO
LRFD

ASTM C 1675 - Practice for Installation of Precast Reinforced Concrete Monolithic
Box Sections for Culverts, Storm Drains, and Sewers.

AASHTO M 198 - Joints for Concrete Pipe, Manholes, and Precast Box Sections
Using Preformed Flexible Joint Sealants

AASHTO M 259 - Precast Reinforced Concrete Box Sections for Culverts, Storm
Drains, and Sewers

AASHTO M 259M - Precast Reinforced Concrete Box Sections for Culverts, Storm
Drains, and Sewers [Metric]

AASHTO M 273 - Precast Reinforced Concrete Box Sections for Culverts, Storm
Drains, and Sewers with Less Than Two Feet of Cover Subjected to Highway
Loadings

AASHTO M 273M - Precast Reinforced Concrete Box Sections for Culverts, Storm
Drains, and Sewers with Less Than 0.6 m of Cover Subjected to Highway Loadings
[Metric]

175

& 5l Claliial 4l A0Sl 48 saial) 3 yhiall LAl julas 4-7

Estimation and Standard Specifications




lexia g0 Aali (e 5okl Ao 55 paad B Lehaaals £ g pdiall qige iy ka -]
bl alasinl die dali 5 s dege LalaB®Y) e V1 5 dldl) Walel
Akl ldia) gall D Cuall ddudl)

o ALY samall 13 el laa Rega LN od¢) deluall Mge de g 2
il AU il o Allagiul ol

Led dpai Loy B pkaiilly ddamall g Hhall e daslll Al @l jlae Yl alaia¥l -3
Ll il ade (e AUl Al ) ¥y sdudll paad lacall JSUie (1

O elazl) J8Y Cuay (3 k] at b Hhaill a gl Cuay Jaall 2 ge Glaase 4
GO Bandl (585 o Q) a5 ans 60 e Lia 25088 4l 5ill LY
Dsoall Larall (e dailil) Al ) Qi & 1.2 e e Al
3okl lef

3 S aaly sed 3 kBl (368 an 10 0o Gl il did e J& Y ) -5
sl Sl desall Jleal )50 b

ey O Y delially dpalall 4 el Glils (e 4 sanall 3 ki) Aal -6
s (e lgpeny GBS e elle o Haall o gsad Al bl
(Al a5 aeal

& s piall Bazaall 5 Adpusall R8I 5 3apiinall Agall (o Aadiall Cilagdeill 5 (331 s2ll -7

Jala ALEN 3 gall g laliall aS) 5 sy Laa b_daill (5 yme alaia) Cileliail (i -8
g s ohall daxs il g (5 yaall A8 5 )2l pailiadd) juad (8 agun s 5l
o el Jualially elie W) S 5al 3 S i a5 Jashall sadll e
Jinl 5 Gl gl A ganall oDVl ) ¥ () sa58 Lae el (e olpall
Jaall daja gLl Slasily eliie W) SUX 3 ylaisl)

o OS) aladinly syl A 2UsS g A gie pe 3 plaidll Baldal) cileliaiy) -9
Gl 2 e ki cuall Al adad e ddlge CilS 1Y) 5 laiEll adad 30
cp2 0e el y g Al kil L 3

duaiall (o ol Glelds )l aladinl vie g2 3.1 52 3 kil o) sl gl )l a8l -10

dalull Bluyall 5 Galdall (e 3a0le Glas aladiuly aall (il s s
s GlSuhay zbod 3 laill) Ciad daliall Blu Al (e Ak aadins XS

Aol Haa 3aL I BRC

176 Estimation and Standard Speciiications




A8 gaiall HLUEN laall dlaw cilillic 57
Cren Aaliall Al jal) A8 ganall bl bl s Al laal) claw 8 oSl S5
el Flanll Caimg laadl dlawd dga el clllidl e Y1 aall G Y ol
il e 5 (78) &) Jstall cava  cdad i) Jleal) Cun i Al AL o 5 5all Juadl

A
(AN laall dled (S sl 1 (78) o) J sl
CLEAR SPAN WALL THICKNESS
<244 m 150 mm
2.44m< 4.27 m 200 mm
427 m & <6.096 m 250 mm
6.096 m 300 mm
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Type Concrete Strength MPa

C = 35 MPa, min. to 50 MPa, max.

Precast f (increments of 5 MPa)

Cast-in-place f' C=21 MPa
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sacli s il pmludll s ases Gl ale 600 0 235 Y A saiall 3 jlaidl) e
Dby Gl ol aladiud (S Alaall oS ) saley i o any 3 kil
pranai ol al oy ol 13 5kl 4a ol (< ale 300 o uwY el ale 25
gl pas aodieny Laiall Jd (e Ll paadl) Jaisdl e G JleaBU s
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Gn aranaill Jal je b Gaill Clalgal et o Ll gl mlus & aill
AASHTO Atrticles 8.15.5 or _swall 5 3kl 4K 1Y) ddal gall cilillaia
. 8.16.6.

Leelii ) ) Akl Jgha o (b 4n5¥) AN 48 gaiall 5 hill meaill & 2
geludl o (38 5 BMna e alll (5 85 g el Y Gl Al e 2 5Y
el

JSYDSEN pa gy am B ganall (5 yaall B ad gl in e adale A8V JIKEY) maa sl
a5 (30) A (LU Jsally (Seiall ooaall B adsal ke ahis (29) A8
(et JUaS o34 s s J 5V oad gail) i yall ahaiall bl Jaual

) Concerte Block Wall K
1.40m Cement Plastered Both Sides %01 Reinforced concen
1.40m

2.05m

100 mm kicker with v-key

100 mm Lean Conerete- 1™ |2

R A A S AN AT 7 AN A AN N RN AR R 22
SR A dmpacted S0 AR ARG

Box Culvert
Typical Cross-Section 1

A8 gaiat kil B Al i e adaia (14) a8 JSA
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¢I.’ mm @25 cm /c Top& Bottom ‘,{m mm @15 em e Top& Bottom

/| 7
// | /,./"M
R.Concrete (€25, 7— e
_onu’c‘r{_} o LN e e ey q' T Te /-, | mme amw amw amn s am
. { 0.30m ,//
2 _a & o o ,“ P Y L P PR VO L T S 2 & & a o a o
!

.00m Lloperde (s )

.

R.Concrete (€25)

e

Lo
;:‘ 12 mun @25em e =

i
@L2mm @20cm /e —=| B

.00m ¢I 2mm @20em Ao L\;'\“'\\..

Concrete blacks wall = L ’

R.Concrete (C23)

! 700 mm kicker with vekey

|

012 mm @fs em /e Top&Bottom

A
/’/ ¢14n1111 @20 em o/ Top& Botrom _I
/ o
on I g S 7 Sl :
4 ZL .
Lean Concrete mix{1;3:6) _l

/s
A S A A A A A A AV A A AN AN SN AN AN NN, \\\\ ............. \\
NSNS \ R N N O A R R
AR Compactedd S0l RIS AR

.........

A siaa 5 b A adsal lud 1(15) P8 JSE

s 210 38 0 (335 (oo oy ehiian) ELEYI 3 sal) TS (ot (el Jlha

JY) adsalll puim jall alaiall B gainall (5 jaall (10

:Jall

Al Al aaa clilea (1

= (2.05+0.3+0.35)*0.3*2*10=16.2m* Aaalall () yaal)

= (1.4*2+0.2)*0.3*10 =9m® = 36.4m° aiul)

= (1.4%2+0.2)*0.35*10 =11.2 mPula)

+ 0.5*(1.4*0.05)*2*10 ik

f YIS O s S (Gl 1:1.5:3 (o 7l A f Lica ji ol

36.4=0.67(C+1.5C+3C) , C=9.88m°

Cement = 13.83 ton, Sand = 14.82m°, Gravel = 29.63m’
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rotl) b il (2
(|)16 (G».A)sd\ a\ASY\_i) su.u‘)l\ @luﬂ\ |\ IVEN (\
210 = Jluadll lele & 5 585 Al ddlisal)

I, =3.6-2*%0.075+ 32db = 3.45 + 32*0.016 = 3.962m

No.=£+1=51bars
0.2

L, =51*1,* 2=51*3.962* 2 = 404.124m

W = L,D}  404.124* 167

1162 162

= 638.62Kg

(I)]_Z (&)M\ c&‘)ﬂ.ﬁ) sz.t\ﬂ\ C.:\Lnﬂ\ |\ IV (g_a

spacing = 3.6 — 2* 0.075 = 3.45m
No.=3'£+ 1=15bars
0.25

|, =10m, L, = 10* 15* 2 = 300m
_ L,D?  300* 122

W, = 266.67 kg
162 162
012 ol mdud Sllea (7
210 = 4Ll
No.=£+ 1=>51bars
0.2

I, =H +56db—-cover =0.35+56*0.012-0.075=0.947m

L, =0.947 * 51* 2* 2 = 193.188m

" L,D; _ 193.188* 12°
° 162 162

=171.72kg

;o) s Gl (3
012 (ol sl lindlocs sl olaiVU) (g M el (1
No. = 51 bars
1,=2.05+0.3-0.04+32db=2.694m
L,=2.694*51*2*2=549.576m

o _ LD _549.576% 12’

s = 488.512Kg
162 162
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1500

|=

012 :(shshll elaily) (o1 ol (2

spacing = 2.05m, No.= %+ 1=10bars

|, =10m, Ly = 10* 10* 2* 2 = 400m
_ L,D? _ 400* 122

W, = = 355.56kg
162 162
o) el s (4
016 :(mndl saiVL) (e N il (1
10

spacing = 10m, No.=m+ 1=68bars

lo = 3.6 —2*0.04 + 32db = 3.904m
L, =3.904* 68* 2 =530.944m
_ LD} 530.944* 16*

W, = = 839.02kg
162 162

012 (s shll oVl (5 5 bl (o

spacing = 3m, No.=%+ 1=13bars

I, =10m, L, =10* 13* 2 =260m

2 * 2
w, = bDe 2007127 550 444
162 162

wr of $12 = 1513.57kg, wy of ¢16 = 1477.64kg, Wy = 2991.21kg

Ol o 12 sk g ool il & il 5 il 2aLEY) 3 sall BaS ol 20 a0
olial (16) ) JSil) b Lelalis

o
Yo

& 250

Reinforcement
12 180 mm, two layers
both direction for all
walls

(16) & Jsal

BOX CULVERT
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Clean Sand particle size (1-3) mm

A:1.5:3), €28 maximum
cgate size 20 mm

Lean Concrete (C15

Well Compacted Sub-base

Crushed Stone

el Al 4pLay) Jualddl) ae 48 gaicall 5 kil 4 sal oa e adia :(17) A JSE)
Bkl Ja
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