Ve

Project Name:

No.

Sample Backfill Calculations

Structure Backfill Program

Structure Backfill, Method 1, Trench, Circular Pipe [715-BKFL-01]

Made By: _pwp

Date: _e/302005  Checked By:

Date:

(D CALCULATE THE TRENCH END AREA

W, =Bc+2W (Trench width at bottom of trench, ft)
K =W, + H/6 (Trench width at top of pipe, ft)
Wy =K+ T/6 (Trench width at top of trench, ft)
B = (W; + K)(Tp)/2 (Trench sectional area above top of pipe, ftz)
Bec = (Ho)(Wp + K)/2 - 1-[(ch2)2 (Trench sectional area below top of pipe, ftz)
B = (Wp)A)- A2/ 12 (Trench sectional area below pipe, if req'd., ftz)
@ CALCULATE THE VOLUME OF STRUCTURE BACKFILL
Lg (Length of Str. Backfill at bottom of trench, measured, ft)
Ly, =Lg -4Hc (Length of Str. Backfill at top of pipe, ft)
Lgs =Ly -4T¢ (Length of Str. Backfill at top of trench, ft)
Ll;gy =L (Trench length at bottom of trench, measured, ft)
Ver = (Lgy + Lg3)(Bcr)/54 (Str. Backfill volume above top of pipe, cys)
Vege = (Lg + Lg2)(Bgc)/54 (Str. Backfill volume below top of pipe, cys)
Ve = (Ley)(Bg)/27 (Str. Backfill volume below pipe, if req'd., cys)
@ CALCULATE THE VOLUME OF COMPACTED EARTH BACKFILL
lgy =1L (Trench length at bottom of trench, measured, ft)
Ley, =Llg (Trench length at top of pipe, ft)
Lgs (Trench length at top of trench, measured, ft)
Ver = (Le + Lg3)(Bcr)/54 - Vr (Encasement volume above top of pipe, cys)
Veg = (Lg1 + L)(Bgc)/54 - Ve (Encasement volume below top of pipe, cys)
L
. BKfl. 2H:1V . | E3 |
1H:12V St oo (t;'p)
(typ.) ng. Srnd. Str. BKf.
W +|  Comp. Earth BKfl. _\
YVt .
o o (Encasement) _
K I ; m
Wb B § | | Pral N
\ ‘ I
W (typ.) | Les |
=T < | tBZ Str. Bkfl. for Rock
BC Str. Bkfl. for [ B - Fndtn. (lf req d)
Rock Fndtn. Pipe Length (L, Le1, & L) |
(if req'd.) ' !
END AREA ELEVATION

J

INDOT STANDARDS & POLICY DIVISION
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Project Name:

Sample Backfill Calculations NO_ Structure Backfill Program

Structure Backfill, Method 1, Trench, Circular Pipe [715-BKFL-01]

Made By: __ewo  Date: 712025 Checked By:___ Date:
EXAMPLE:
Interior Dia. =36 in. [3 ft] Rock =N
Wall Thickness =4in. Tc =6ft
Bc & He =44 in. [367 ft] Lgs =85ft
Pipe Length (L) = 200 ft Lg =60 ft

(D CALCULATE THE TRENCH END AREA

W  =0.3Bc

Wb = BC +2W

K =Wy + Hc/6
W, =K+ T¢/6

= 0.3(3.67) =1.1ft

= 3.67 + 2(1.1) = 5.87 ft
= 5.87 + 3.67/6 = 6.48 ft
= 6.48 + 6/6 = 7.48 ft

Bar = (W; + K)Te/2
= (7.48 + 6.48)(6)/2 = 41.88 ft°
Bec = (HO)(K + Wp)/2 - i(Hc/2)°

= (3.67)(6.48+5.87)/2 - n(3.67/2) = 12.08 ft
@ CALCULATE THE VOLUME OF STRUCTURE BACKFILL
LB = 60 ft
LBZ = LB - 4HC =60 - (4)(367) =4532ft
Lgs = Lgy - 4Tc = 45.32 - (4)(6) =21.32 ft
Ver = (Le2 + Le3)(Ber)/54
= (45.32 + 21.32)(41.88)/54 = 51.68 cys
Vec = (L + Ls2)(Bgc)/54 Ve + V
cr + Vic
= (60.00 + 45.32)(12.08)/54 = 23.56 cys
@ CALCULATE THE VOLUME OF COMPACTED EARTH BACKFILL
LEl = L = 200 ft
LEZ = LE1 = 200 ft
LE3 =85ft
Ver = (Le2 + Le3)(Ber)/54 - Ver
= (200 + 85)(41.88)/54 - 51.68 = 169.35 cys
Vg = (Ler + Le2)(Bec)/54 - Ve
VET + VeB
= (200 + 200)(12.08)/54 - 23.56 = 65.92 cys

75.2 cys

235.3 ¢ys

INDOT STANDARDS & POLICY DIVISION
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(D CALCULATE THE TRENCH END AREA

-
Project Name: Sample Backfill Calculations NO, Structure Backfill Program
Structure Backfill, Method 1, Embankment, Circular Pipe [715-BKFL-02]
Made By: _pwo _ Date: _s/27/2025  Checked By: _______ Date:

W, =Bc+2W (Trench width at bottom of trench, ft)
K =W, + Hc/6 (Trench width at top of pipe, ft)
K3 =K+ V6 (Trench width at top of trench, ft)
Boy = (K3 + K)(Vo)/2 (Trench sectional area above top of pipe, ftz)
Bec = (Ho)(Wp + K)/2 - 1-[(ch2)2 (Trench sectional area below top of pipe, ftz)
B = (Wp)A)- A2/ 12 (Trench sectional area below pipe, if req'd., ftz)
@ CALCULATE THE VOLUME OF STRUCTURE BACKFILL
Lg (Length of Str. Backfill at bottom of trench, measured, ft)
Ly, =Lg -4Hc (Length of Str. Backfill at top of pipe, ft)
Lgs =Ly -4T¢ (Length of Str. Backfill at top of trench, ft)
Ll;gy =L (Trench length at bottom of trench, measured, ft)
Vov = (Lgy + Lg3)(Bey)/54 (Str. Backfill volume above top of pipe, cys)
Vec = (Lg + Lg2)(Bgc)/54 (Str. Backfill volume below top of pipe, cys)
Ve = (Ley)(Bg)/27 (Str. Backfill volume below pipe, if req'd., cys)
@ CALCULATE THE VOLUME OF COMPACTED EARTH BACKFILL
lgy =1L (Trench length at bottom of trench, measured, ft)
Ley, =Llg (Trench length at top of pipe, ft)
Lgs (Trench length at top of trench, measured, ft)
Vev = (Lex + Lg3)(Bey)/54 - Vey (Encasement volume above top of pipe, cys)
Veg = (Lg1 + L)(Bgc)/54 - Ve (Encasement volume below top of pipe, cys)
ety Str. BKf. Les
(typ) Comp. Earth B, 2H:1V (typ.) Orie. Grnd
< U' (Encasement) Str. Bkfl. 9- '
K3 x
o T
K T =z il T
—] L O L .
W, ] | ‘ RN
| — ] ﬁ
W (typ.) | Les |
=T < = Leo - Str. Bkfl. for Rock
BC Str. Bkfl. for [ LB - Fndtn. (lf req'd.)
Rock Fndtn. Pipe Length (L, Les, & Lgy) |
(if req'd.) |
END AREA ELEVATION

J

INDOT STANDARDS & POLICY DIVISION
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Project Name:

Sample Backfill Calculations

Structure Backfill Program

Structure Backfill, Method 1, Embankment, Circular Pipe [715-BKFL-02]

Made By: _pwo  Date: _s2720s Checked By: ____ Date:
EXAMPLE:
Interior Dia. = 18 in. [1.5 ft] Rock =N
Wall Thickness =2.5in. Ve =15ft
Bc & Hc =23in. [192 ft] Lg; = 58 ft
Pipe Length (L) =70 ft Lg = 54 ft
@ CALCULATE THE TRENCH END AREA
W =0.3Bc = 0.3(1.92) = 0.75 ft (min.)
W, =B +2W = 1.92 + 2(0.75) =342t
K =W, +HdJ/6 = 3.42 + (1.92)/6 = 3.74 ft
Ks =K+ Vd/6 =3.74 + (1.5)/6 =3.99 ft
Bov = (K3 + K)(Vc)/2
= (3.99 + 3.74)(1.5)/2 = 5.80 ft*
Bec = (Hc)(Wp + K)/2 - i(H/2)?
= (1.92)(3.74+3.42)/2 - 11(1.92/2)? = 3.98 ft?
@ CALCULATE THE VOLUME OF STRUCTURE BACKFILL
LB = 54 ft
Ly, =L -4Hc = 54.00 - (4)(1.92) = 46.32 ft
Lgs = Lgy - 4T¢ = 46.32 - (4)(1.5) = 40.32 ft
Voo = (Le2 + Le3)(Bev)/54
= (46.32 + 40.32)(5.80)/54 =9.31 ¢cys
Vec = (L + Ls2)(Bgc)/54
Vev + Ve
= (54.00 + 46.32)(3.98)/54 = 7.39 ¢ys 16.7 cys
@ CALCULATE THE VOLUME OF COMPACTED EARTH BACKFILL
LEl = L = 70 ft
LEZ = LE1 =70 ft
LE3 = 58 ft
Vey = (Lt Lgg)(Bo)/54 - Vey
= (70 + 58)(5.80)/54 - 9.31 = 4.44 cys
Veg = (Lgr+ Lgy)(Bgc)/54 - Ve
Vev + Vs
= (70 + 70)(3.98)/54 - 7.39 =2.93 cys 7.4 cys

J

INDOT STANDARDS & POLICY DIVISION
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PI‘OjECt Name: __sample Backfill Calculations

NO, Structure Backfill Program

Structure Backfill, Method 1, Exist. Rdwy. Trench, Circular Pipe [715-BKFL-03, 04 & 05]

@ CALCULATE THE TRENCH END AREA
W, =Bc+2W
K =W, +H/6
Wt = K + Tcl6
Ber = (W + K)(Te)/2
Bsc = (HO)(Wp + K)/2 - (He/2)?

Made By: _pwo _ Date: _o6/2025  Checked By: _______ Date:

(Trench width at bottom of trench, ft)
(Trench width at top of pipe, ft)

(Trench width at top of trench, ft)

(Trench sectional area above top of pipe, ftz)
(Trench sectional area below top of pipe, ftz)

Ls

Ver = (Le)(Bcr)/27
Vec = (Ls)(Bgc)/27

@ CALCULATE THE VOLUME OF STRUCTURE BACKFILL

(Length of Str. Backfill at bottom of trench, measured, ft)

(Str. Backfill volume above top of pipe, cys)
(Str. Backfill volume below top of pipe, cys)

. BKkfl. * ite*
1H:12V Str Asph. PCCP* —\ Composite
(typ') |—U | AR RS r V7777777772777
T
K ) L
W _ ‘ + _
W (typ.) ! - + Subbase* —
‘J - 3 *See Std. Dwgs. for Pvmt. Pvmt. Btm.
Bc & Subbase Pay Limits. & S.G. Top
Elev.
END AREA PVMT. TYPES

INDOT STANDARDS & POLICY DIVISION
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Project Name: Sample Backfill Calculations NO_ Structure Backfill Program
Structure Backfill, Method 1, Exist. Rdwy. Trench, Circular Pipe [715-BKFL-03, 04 & 05]
Made By: _pwo  Date: 96205 Checked By: ___ Date:
EXAMPLE:
Interior Dia. = 18 in. [1.5 ft] Tc =7ft
Wall Thickness =2.5in. Lg =48 ft
Bc & Hc =23 in. [1.92 ft]
Pipe Length (L) =50 ft
@ CALCULATE THE TRENCH END AREA
W =0.3B¢ = 0.3(1.92) = 0.75 ft (min.)
W, =Bc+2W = 1.92 + 2(0.75) =3.42ft
K =W, +Hd/6 =3.42 + 1.92/6 =3.74 ft
W, =K+ T/6 =3.74+7/6 =491 ft
Br = (Wi + K)(Tc)/2
= (4.91 + 3.74)(7)/2 =30.28 ft°
Bec = (Hc)(Wp + K)/2 - i(H/2)?
= (1.92)(3.74+3.42)/2 - 11(1.92/2)? = 3.98 ft?
@ CALCULATE THE VOLUME OF STRUCTURE BACKFILL
Ly = 48 ft
Ver = (Le)(Bcr)/27
= (48)(30.28)/27 = 53.83 ¢ys
Vec = (L)(Bgc)/27 Ve + Vac
= (48)(3.98)/27 = 7.08 cys 60.9 cys

J

INDOT STANDARDS & POLICY DIVISION
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PI‘OjECt Name: __sample Backfill Calculations

Structure Backfill, Method 2, Trench, Circular Pipe [715-BKFL-06]

NO, Structure Backfill Program

Made By: _pwp

Date: _sp272005 Checked By:

Date:

(D CALCULATE THE TRENCH END AREA

W, =Bc+2W

K =W, +HJ/6

Wt = K + Tcl6

Ber = (W + K)(Te)/2

Bsc = (HO)(Wp + K)/2 - (He/2)?
B = (Wy)(A) - AY/12

CALCULATE THE VOLUME OF STRUCTURE BACKFILL

(Trench width at bottom of trench, ft)
(Trench width at top of pipe, ft)
(Trench width at top of trench, ft)
(Trench sectional area above top of pipe, ftz)
(Trench sectional area below top of pipe, ftz)
(Trench sectional area below pipe, if req'd., ftz)

Lg (Length of Str. Backfill at bottom of trench, measured, ft)

Vec = (Lg + Lg2)(Bgc)/54
Ve = (Le)(BR)/27

CALCULATE THE VOLUME OF COMPACTED EARTH BACKFILL

(Length of Str. Backfill at top of pipe, ft)
(Trench length at bottom of trench, measured, ft)

(Str. Backfill volume below top of pipe, cys)
(Str. Backfill volume below pipe, if reqg'd., cys)

legy =L (Trench length at bottom of trench, measured, ft)
L;;, =Llg (Trench length at top of pipe, ft)
Les (Trench length at top of trench, measured, ft)

Ver = (Lg2 + Lg3)(Bcr)/54
Ves = (Le1 + Le2)(Bac)/54 - Vic

(Encasement volume above top of pipe, cys)
(Encasement volume below top of pipe, cys)

Comp. 2H:1V (typ.) I Les
(typ.) ©|  Comp. Earth Bfl Drive
W X1 (Encasement) _\
£ % g : %
K | ; W /’/ m
W, Y, ‘ [
|
typ.) Str. Bkfl. ‘
< Le Str. BKfl. f k
‘A — | 3 tr. B : or llloc
Str. BKfl. for - B Fndtn. (if req'd.)
Str. Bkfl. Rock Fndtn. B Pipe Length (L, Lg1, & Lgy) |
(if req'd.) ' !
END AREA ELEVATION

INDOT STANDARDS & POLICY DIVISION
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PrOjeCt Name: __sample Backfill Calculations

NO_ Structure Backfill Program

Structure Backfill, Method 2, Trench, Circular Pipe [715-BKFL-06]

Made By: _pwo  Date: 96205 Checked By: ___ Date:
EXAMPLE:
Interior Dia. =24 in. [2 ft] Rock =N
Wall Thickness =3in. Tc =5ft
Bc & Hc =30in. [25 ft] Lg; =60 ft
Pipe Length (L) =70 ft Lg =40 ft
@ CALCULATE THE TRENCH END AREA
W =0.3Bc = 0.3(2.50) =0.75 ft
W, =Bc+2W = 2.50 + 2(0.75) = 4.00 ft
K =W, + Hd/6 = 4.00 + 2.50/6 = 4.42 ft
W, =K+ T/6 =442 +5/6 =525t
B = (W, + K)Tc/2
= (5.25 + 4.42)(5)/2 = 24.18 ft’
Bec = (Hc)(Wp + K)/2 - i(H/2)?
= (2.5)(4.42+4.00)/2 - 1(2.5/2)* = 5.62 ft2
CALCULATE THE VOLUME OF STRUCTURE BACKFILL
LB = 40 ft
LBZ = LB - 4HC =60 - (4)(25) =30ft
Vec = (L + Ls2)(Bgc)/54
= (40 + 30)(5.62)/54 = 7.29 cys 7.3 cys
CALCULATE THE VOLUME OF COMPACTED EARTH BACKFILL
LE1 =L =70 ft
LEZ = LEl =70 ft
Lgs =60 ft
Ver = (Le2 + Lg3)(Ber)/54
= (70 + 60)(24.18)/54 = 58.21 cys
Ves = (Le1 + Le2)(Bgc)/54 - Vic
Ver + Ves
= (70 + 70)(5.62)/54 - 7.29 =7.28 cys 65.5 cys

J

INDOT STANDARDS & POLICY DIVISION
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Project Name: Sample Backfill Calculations NO, Structure Backfill Program

Structure Backfill, Method 2, Embankment, Circular Pipe [715-BKFL-07]

Made By: _pwo _ Date: _s/27/2025  Checked By: _______ Date:

(D CALCULATE THE TRENCH END AREA

W, =Bc+2W (Trench width at bottom of trench, ft)

K =W, + Hc/6 (Trench width at top of pipe, ft)

K3 =K+ V6 (Trench width at top of trench, ft)

Boy = (K3 + K)(Vo)/2 (Trench sectional area above top of pipe, ftz)
Bec = (Ho)(Wp + K)/2 - r[(HC/Z)2 (Trench sectional area below top of pipe, ftz)
B = (Wp)A)- A2/ 12 (Trench sectional area below pipe, if req'd., ftz)

@ CALCULATE THE VOLUME OF STRUCTURE BACKFILL

Lg (Length of Str. Backfill at bottom of trench, measured, ft)
Lg; =Lg -4Hc (Length of Str. Backfill at top of pipe, ft)

Vec = (Lg + Lgy)(Bgo)/54 (Str. Backfill volume below top of pipe, cys)

Ve = (Lg1)(Bp)/27 (Str. Backfill volume below pipe, if req'd., cys)

@ CALCULATE THE VOLUME OF COMPACTED EARTH BACKFILL

Ly, =1L (Trench length at bottom of trench, measured, ft)
Le;, =Llg (Trench length at top of pipe, ft)
Les (Trench length at top of trench, measured, ft)
Ver = (L + Les)(Boy)/54 (Encasement volume above top of p_ipe, cys)
Ves = (Les + Leo)(Bsc)/54 - Vic (Encasement volume below top of pipe, cys)
Comp. Les |
el Ea"(t:h Bkﬂ.E rth Bkfl
(typ.) omp. ta . . 2H:1V (typ.)
K >} (Encasement) Drive Grnd. Elev.
3 i
PR e
| S i I T
Wy A !
/ [ oo
W (typ.) Str. Bkfl.
=T < = Lez - Str. Bkfl. for Rock
BC Str. Bkfl. for [ LB - Fndtn. (lf req'd.)
Str. BKfl. Rock Fndtn. | Pipe Length (L, Le1, & L) |
(if req'd.) ' '
END AREA ELEVATION

J

INDOT STANDARDS & POLICY DIVISION
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Project Name: Sample Backfill Calculations NO_ Structure Backfill Program
Structure Backfill, Method 2, Embankment, Circular Pipe [715-BKFL-07]
Made By: _pwo  Date: 96205 Checked By: ___ Date:
EXAMPLE:
Interior Dia. = 18 in. [1.5 ft] Rock =N
Wall Thickness =2.5in. Ve =15ft
Bc & Hc =23in. [192 ft] Ley =60 ft
Pipe Length (L) =70 ft Lg =40 ft

(D CALCULATE THE TRENCH END AREA

W  =0.3Bc = 0.3(1.92) = 0.75 ft (min.)
W, =Bc+2W = 1.92 + 2(0.75) =3.42ft
K =W, +Hd6 =3.42 + 1.92/6 =3.74 ft
K; =K+V/6 =3.74 + 1.5/6 =3.99ft
Bov = (K3 + K)(Vo)/2
= (3.99 + 3.74)(1.5)/2 = 5.80 ft*
Bec = (HO(Wp + K)/2 - (Hy/2)?
= (1.92)(3.74+3.42)/2 - 11(1.92/2)? = 3.98 ft?

@ CALCULATE THE VOLUME OF STRUCTURE BACKFILL

LB =40 ft
Ly, =L -4Hc = 40 - (4)(1.92) =32.32 ft

Vec = (Lg + Lg2)(Bgc)/54
= (40 + 32.32)(3.98)/54 = 5.33 ¢ys 5.3 cys

@ CALCULATE THE VOLUME OF COMPACTED EARTH BACKFILL

I—El =L =70 ft
LE2 = LE1 = 70 ft
LE3 =60 ft
Ver = (Lex + Le3)(Ber)/54

= (70 + 60)(5.80)/54 = 13.96 cys
Ves = (Le1 + Le2)(Bac)/54 - Vac

VET + Ves
= (70 + 70)(3.98)/54 - 5.33 = 4.99 cys 19.0 cys

INDOT STANDARDS & POLICY DIVISION
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PI‘OjECt Name: __sample Backfill Calculations

NO, Structure Backfill Program

Structure Backfill, Method 3, Median Trench, Circular Pipe [715-BKFL-08]

Made By: _epwo _ Date: _o17/2025  Checked By: _______ Date:

@ CALCULATE THE TRENCH END AREA
W, =Bc+2W
K =W, +H/6
K3 =K+ V/6
Wt = K + T(‘j6
Bov = (K3 + K)(Vc)/2
Bur = (W + K3)(Te - Vo)/2
Bsc = (H)(Wp + K)/2 - (Hc/2)°
B = (Wy)(A) - AY/12

@ CALCULATE THE VOLUME OF STRUCTURE BACKFILL

(Trench width at bottom of trench, ft)
(Trench width at top of pipe, ft)
(Trench width at top of str. bkfl., ft)
(Trench width at top of trench, ft)

(Trench sectional area above pipe and below earth bkfl., ftz)
(Trench sectional area above top of str. bkfl., ftz)

(Trench sectional area below top of pipe, ftz)

(Trench sectional area below pipe, if req'd., ftz)

Ls
LBZ = LB - 4Vc
Lgs =L -4Hc

Voo = (L + Lg2)(Bev)/54
Vec = (Lp2 + Lp3)(Bpc)/54
Ve = (Le3)(Bp)/27

@ CALCULATE THE VOLUME OF COMPACTED EARTH BACKFILL

(Length of Str. Backfill at bottom of trench, measured, ft)
(Length of Str. Backfill at top of pipe, ft)
(Length of Str. Backfill at top of trench, ft)

(Str. Backfill volume above top of pipe, cys)
(Str. Backfill volume below top of pipe, cys)
(Str. Backfill volume below pipe, if reqg'd., cys)

Ler =Lg+ (4)(Tc- Vo)

Ver = (L + Le1)(Byr)/54

(Trench length at top of trench, ft)

(Encasement volume above top of pipe, cys)

Comp. (typ) Plan Grade
1H:12V Ei;fh yP-
(@) .
V_Vt (typ) —= |
Ks | Ylo |
1 e T
K Ty > o AN NN
W Aoy AN N
YVp _4 y ) >u
\ | =
i ¥ | | i
(typ.) < Str. BKfl. | Las | 'Pe
TN o2 Str. BKfl. for
B L . .
C Str. Bkfl. for - B - Rock Fndtn.
Str. Bkfl. Rock Fndtn. Leq . )
(if req'd.) (if req'd.)
END AREA ' ELEVATION

Comp.
Earth BKfl.
2H:1V

Rdwy. Section
(typ.)

INDOT STANDARDS & POLICY DIVISION
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PrOjeCt Name: __sample Backfill Calculations

Structure Backfill, Method 3, Median Trench, Circular Pipe [715-BKFL-08]

NO_ Structure Backfill Program

Pipe Length (L) =400 ft

(D CALCULATE THE TRENCH END AREA

W = 0.3B¢ = 0.3(4.83) = 1.45ft
W, =Bc+2W = 4.83 + 2(1.45) = 7.73 ft
K =W, +Hc/6 = 7.73 + 4.83/6 = 8.54 ft
Ki =K+V/6 = 8.54 + 1.5/6 = 8.79 ft
W, =K+ T/6 = 8.54 + 3/6 =9.04 ft

Bov = (K3 + K)(V()/2
= (8.79 + 8.54)(1.5)/2 = 13.00 ft?
Bir = (W + K3)(Te - Vo)/2

= (9.04 + 8.79)(3-1.5)/2 = 13.37 ft?
Bec = (Ho)(Wp + K)/2 - mi(Hc/2)?

= (4.83)(8.54+7.73)/2 - 11(4.83/2)> = 20.97 ft?
CALCULATE THE VOLUME OF STRUCTURE BACKFILL
Lg = 250.00 ft
Ly, =Lg -4Vc = 250 - (4)(1.5) = 244.00 ft
LBS = L|32 - 4HC = 238 - (4)(483) = 224.68 ft
Voo = (L + Lg2)(Bev)/54

= (250.00 + 244.00)(13.00)/54 = 118.93 cys
Vec = (Ls2 + Le3)(Bgo)/54

= (244.00 + 224.68)(20.97)/54 = 182.00 cys

CALCULATE THE VOLUME OF COMPACTED EARTH BACKFILL

Lgy  =Lg+ (4)(Tc- Vo) = 250 + (4)(3-1.5) = 256.00 ft

Ver = (Lg + Le1)(Byr)/54
= (250 + 256)(13.37)/54 = 125.28 cys

Made By: _ewo _ Date: 9182005 Checked By: _______ Date:
EXAMPLE:
Interior Dia. =48 in. [4 ft] Rock =N
Wall Thickness =5in. Tc =3ft
Bc & Hc =58 in. [483 ft] Lg = 250 ft

125.3 cys

INDOT STANDARDS & POLICY DIVISION
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Project Name:

Sample Backfill Calculations

NO, Structure Backfill Program

Structure Backfill, Method 1, Median Embankment, Circular Pipe [715-BKFL-09]

Made By: _pwp

(D CALCULATE THE TRENCH END AREA

Date: _on7/2005 Checked By:

W, =Bc+2W

K =W, +H/6

K3 =K+ V/6

Bov = (K3 + K)(Ve)/2

Bec = (Ho)(Wp + K)/2 - m(He/2)°
Be = (Wp)(A) - A%/12

Date:

(Trench width at bottom of trench, ft)

(Trench width at top of pipe, ft)

(Trench width at top of trench, ft)

(Trench sectional area above top of pipe, ftz)
(Trench sectional area below top of pipe, ftz)
(Trench sectional area below pipe, if req'd., ftz)

@ CALCULATE THE VOLUME OF STRUCTURE BACKFILL

Lg (Length of Str. Backfill at bottom of trench, measured, ft)
L, =Lg -4V¢ (Length of Str. Backfill at top of pipe, ft)
Lgs = Lgy-4Hc (Length of Str. Backfill at top of trench, ft)
Vov = (Lg + Lg)(Bey)/54 (Str. Backfill volume above top of pipe, cys)
Vee = (Lgy + Lg3)(Brc)/54 (Str. Backfill volume below top of pipe, cys)
Ve = (Lg3)(Bp)/27 (Str. Backfill volume below pipe, if reqg'd., cys)
Rdwy. Section
(typ.)
Str. BKfl. Plan Grade
1H:12v
K3 1
o T
K Ty =
] [ N N
W, ~ ‘ R
| 2
W (typ.) ! / ‘ % ‘ §
< Pipe
= Str. Bkfl. Les P
Bc — ™
Rock Fndtn. Lg Rock Fndtn.
(if req'd.) . ,
END AREA ELEVATION (if req'd.)

INDOT STANDARDS & POLICY DIVISION
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Project Name: Sample Backfill Calculations NO_ Structure Backfill Program
Structure Backfill, Method 1, Median Embankment, Circular Pipe [715-BKFL-09]
Made By: _pwo  Date: _os18202s  Checked By: ____ Date:
EXAMPLE:
Interior Dia. = 54 in. [4.5 ft] Rock =N
Wall Thickness =5.5in. Ve =15ft
Bc & Hc =65in. [542 ft] Lg = 200 ft

Pipe Length (L) =400 ft

(D CALCULATE THE TRENCH END AREA

W =0.3Bc = 0.3(5.42) =1.63 ft
W, =Bc+2W = 5.42 + 2(1.63) = 8.68 ft
K =W, +Hd6 = 8.68 + 5.42/6 = 9.58 ft
Ks =K+ V6 =9.58 + 1.5/6 =0.83 ft
Bov = (K3 + K)(V)/2

= (9.83 + 9.58)(1.5)/2 = 14.56 ft’
Bac = (HO(W, + K)/2 - n(He/2)?

= (5.42)(8.68+9.58)/2 - n(5.42/2)> = 26.41 ft

@ CALCULATE THE VOLUME OF STRUCTURE BACKFILL

Lg = 200.00 ft
Ly, =Lp -4Vc = 200 - (4)(1.5) = 194.00 ft
LB3 = L|32 = 4HC =194 - (4)(542) = 17232 ft
Voo = (Ls + Lg2)(Bey)/54

= (200.00 + 194.00)(14.56)/54 = 106.23 cys
Vec = (Lp2 + Lp3)(Bpc)/54

Vev + Ve
= (194.00 + 172.32)(26.41)/54 = 179.16 cys 285.4 cys

INDOT STANDARDS & POLICY DIVISION

14 of 14



Structure Backfill Quantities

Contract No. R-XXXXX Prepared by First Last, EIT, Date: 11/30/25
Project No. 1234567 Checked by First Last, PE, Date: 12/31/25
Des. No. 9999999

Project Description: General Road from the intersection with First Street to the intersection with Last Road. RP109+05 to RP112+87

Structure Trench Structure Compacted Rock Fdn.
Structure Structure Rock Backfill Length Cover Backfill Earth Fill Backfill
No. Size Shape Fdn. Type Backfill Method (ft.) (ft.) (CYS) (CYS) (CYS)

1 36in. Circular N 2 Method 1 - New Roadway, Trench 200.0 6.0 75.2 235.3

2 18in. Circular N 1 Method 1 - New Roadway, Embankment 70.0 3.1 16.7 7.4

3 18in. Circular N 2 Method 1 - Existing Roadway, Trench 50.0 7.0 60.9

6 24in. Circular N 2 Method 2 - New or Existing Drive, Trench 70.0 5.0 7.3 65.5

7 18in. Circular N 1 Method 2 - New or Existing Drive, Embankment 70.0 1.5 5.3 19

8 48in. Circular N 2 Method 3 - Median Installation, Trench 400.0 3.0 300.9 125.3

9 54 in. Circular N 1 Method 1 - Median Installation, Embankment 400.0 3.0 285.4
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