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Sample Backfill Calculations

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

Structure Backfill Program

PWD 6/30/2025

 

Orig. Grnd.

(Encasement)

Comp. Earth Bkfl.
Str. Bkfl.

2H:1V (typ.)

BL

B2L

B3L

E3L

END AREA ELEVATION

CB

C
T

tW

K

1 CALCULATE THE TRENCH END AREA

tW

K

bW

)/2C + K)(Tt= (WCTB
2

/2)C(Hπ + K)/2 - b)(WC= (HBCB

2 CALCULATE THE VOLUME OF STRUCTURE BACKFILL

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

E1L
B3L
B2L
BL

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

= L
C - 4TB2= L
C  - 4HB= L

/6C= K + T
/6C + Hb= W

 + 2WC= B

Str. Bkfl.

)/54CT)(BB3 + LB2= (LCTV

BCV )/54BC)(BB2 + LB= (L

)
2

(Trench sectional area above top of pipe, ft

)
2

(Trench sectional area below top of pipe, ft

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

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

3 CALCULATE THE VOLUME OF COMPACTED EARTH BACKFILL

E3L
E2L
E1L

(Trench length at top of trench, measured, ft)
(Trench length at top of pipe, ft)
(Trench length at bottom of trench, measured, ft)

E1= L
= L

CT)/54 - VCT)(BE3 + LE2= (LETV

EBV BC)/54 - VBC)(BE2 + LE1= (L

(Encasement volume above top of pipe, cys)

(Encasement volume below top of pipe, cys)

1 14

/12
2

(A) - A)b= (WFB )
2

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

FV (Str. Backfill volume below pipe, if req'd., cys))/27F)(BE1= (L

A

C
H

Fndtn. (if req'd.)
Str. Bkfl. for Rock

(if req'd.)
Rock Fndtn.
Str. Bkfl. for

)E2, & LE1Pipe Length (L, L

C
0
.1

H

W (typ.)

(typ.)
1H:12V

bW
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Sample Backfill Calculations

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

Structure Backfill Program

PWD 7/1/2025

EXAMPLE:

Pipe Length (L)

C & HCB

Wall Thickness

Interior Dia.

= 200 ft

= 44 in. [3.67 ft]

= 4 in.

= 36 in. [3 ft]

1 CALCULATE THE TRENCH END AREA

tW

K

bW

W

/6C= K + T

/6C + Hb= W

 +2WC= B

C= 0.3B

= 6.48 + 6/6

= 5.87 + 3.67/6

= 3.67 + 2(1.1)

= 0.3(3.67)

= 7.48 ft

= 6.48 ft

= 5.87 ft

= 1.1 ft

/2C + K)Tt= (WCTB

2
/2)C(Hπ)/2 - b)(K + WC= (HBCB

= (7.48 + 6.48)(6)/2
2

= 41.88 ft

2
(3.67/2)π= (3.67)(6.48+5.87)/2 - 

2
= 12.08 ft

2 CALCULATE THE VOLUME OF STRUCTURE BACKFILL

B3L
B2L
BL

C - 4TB2= L
C - 4HB= L

CTV

BCV

= 45.32 - (4)(6)
= 60 - (4)(3.67)

= 21.32 ft
= 45.32 ft
= 60 ft

= (45.32 + 21.32)(41.88)/54

= (60.00 + 45.32)(12.08)/54

= 51.68 cys

= 23.56 cys 75.2 cys

3 CALCULATE THE VOLUME OF COMPACTED EARTH BACKFILL

E3L
E2L
E1L

E1= L
= L

VET

VEB

= 85 ft
= 200 ft
= 200 ft

= (200 + 85)(41.88)/54 - 51.68

= (200 + 200)(12.08)/54 - 23.56

= 169.35 cys

= 65.92 cys

BC + VCTV

235.3 cys
EB + VETV

2 14

BL
E3L
CT

Rock

= 60 ft
= 85 ft
= 6 ft
= N

)/54CT)(BB3 + LB2= (L

)/54BC)(BB2 + LB= (L

CT)/54 - VCT)(BE3 + LE2= (L

BC)/54 - VBC)(BE2 + LE1= (L
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Sample Backfill Calculations

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

Structure Backfill Program

PWD 8/27/2025

 

(Encasement)

Comp. Earth Bkfl.

BL

END AREA ELEVATION

CB

C
V

3K

K

bW

3 14

A

C
H

Fndtn. (if req'd.)

Str. Bkfl. for Rock

(if req'd.)

Rock Fndtn.

Str. Bkfl. for

)E2, & LE1Pipe Length (L, L

E3L

Orig. Grnd.

B3L

B2L

2H:1V (typ.)

Str. Bkfl.

Str. Bkfl.

(typ.)

1H:12V

W (typ.)

C
0
.1

H
1 CALCULATE THE TRENCH END AREA

3K

K

bW

)/2C+ K)(V3 = (KCVB
2

/2)C(Hπ + K)/2 - b)(WC= (HBCB

2 CALCULATE THE VOLUME OF STRUCTURE BACKFILL

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

E1L
B3L
B2L
BL

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

C - 4TB2= L
C  - 4HB= L

/6C= K + V
/6C + Hb= W

 + 2WC= B

)/54CV)(BB3 + LB2= (LCVV

BCV )/54BC)(BB2 + LB= (L

)
2

(Trench sectional area above top of pipe, ft

)
2

(Trench sectional area below top of pipe, ft

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

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

3 CALCULATE THE VOLUME OF COMPACTED EARTH BACKFILL

E3L
E2L
E1L

(Trench length at top of trench, measured, ft)
(Trench length at top of pipe, ft)
(Trench length at bottom of trench, measured, ft)

E1= L
= L

CV)/54 - VCV)(BE3 + LE2= (LEVV

EBV BC)/54 - VBC)(BE2 + LE1= (L

(Encasement volume above top of pipe, cys)

(Encasement volume below top of pipe, cys)

/12
2

)(A) - Ab= (WFB )
2

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

FV (Str. Backfill volume below pipe, if req'd., cys))/27F)(BE1= (L

= L
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Sample Backfill Calculations

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

Structure Backfill Program

PWD 8/27/2025

4 14

EXAMPLE:

Pipe Length (L)

C & HCB

Wall Thickness

Interior Dia.

= 70 ft

= 23 in. [1.92 ft]

= 2.5 in.

= 18 in. [1.5 ft]

BL

E1L

CV

Rock

= 54 ft

= 58 ft

= 1.5 ft

= N

1 CALCULATE THE TRENCH END AREA

= 3.74 + (1.5)/6

= 3.42 + (1.92)/6

= 1.92 + 2(0.75)

= 0.3(1.92)

= 3.99 ft

= 3.74 ft

= 3.42 ft

= 0.75 ft (min.)

CVB

BCB

= (3.99 + 3.74)(1.5)/2
2

= 5.80 ft

2
(1.92/2)π= (1.92)(3.74+3.42)/2 - 

2
= 3.98 ft

2 CALCULATE THE VOLUME OF STRUCTURE BACKFILL

= 46.32 - (4)(1.5)
= 54.00 - (4)(1.92)

= 40.32 ft
= 46.32 ft
= 54 ft

= (46.32 + 40.32)(5.80)/54

= (54.00 + 46.32)(3.98)/54

= 9.31 cys

= 7.39 cys 16.7 cys

3 CALCULATE THE VOLUME OF COMPACTED EARTH BACKFILL

E3L
E2L
E1L

E1= L
= L

= (L   + L   )(B   )/54 - VVEV

VEB

E2 E3 CV

= (L   + L   )(B   )/54 - VE1 E2 BC

CV

BC

= 58 ft
= 70 ft
= 70 ft

= (70 + 58)(5.80)/54 - 9.31

= (70 + 70)(3.98)/54 - 7.39

= 4.44 cys

= 2.93 cys

BC + VCVV

7.4 cys
EB + VEVV

3K
K

bW
W

/6C= K + V
/6C + Hb= W

 +2WC= B
C= 0.3B

)/2C+ K)(V3 = (K

2
/2)C(Hπ + K)/2 - b)(WC= (H

B3L
B2L
BL

C - 4TB2= L
C  - 4HB= L

)/54CV)(BB3 + LB2= (LCVV

BCV )/54BC)(BB2 + LB= (L
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Sample Backfill Calculations

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

Structure Backfill Program

PWD 9/16/2025

END AREA

W (typ.)

CB

C
T

C
0
.1

H

5 14

C
H

   

Elev.

& S.G. Top

Pvmt. Btm.

Asph.* PCCP* Composite*

Subbase*

& Subbase Pay Limits.

See Std. Dwgs. for Pvmt.*

(typ.)

1H:12V
Str. Bkfl.

1 CALCULATE THE TRENCH END AREA

2 CALCULATE THE VOLUME OF STRUCTURE BACKFILL

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

)/27CT)(BB= (LCTV (Str. Backfill volume above top of pipe, cys)

(Str. Backfill volume below top of pipe, cys))/27BC)(BB= (LBCV

PVMT. TYPES

tW

K

bW

tW

K

bW

)/2C + K)(Tt= (WCTB
2

/2)C(Hπ + K)/2 - b)(WC= (HBCB

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

/6C= K + T
/6C + Hb= W

 + 2WC= B

)
2

(Trench sectional area above top of pipe, ft

)
2

(Trench sectional area below top of pipe, ft
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Sample Backfill Calculations

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

Structure Backfill Program

PWD 9/16/2025

6 14

EXAMPLE:

Pipe Length (L)

C & HCB

Wall Thickness

Interior Dia.

= 50 ft

= 23 in. [1.92 ft]

= 2.5 in.

= 18 in. [1.5 ft]

BL

CT

= 48 ft

= 7 ft

1 CALCULATE THE TRENCH END AREA

= 3.74 + 7/6

= 3.42 + 1.92/6

= 1.92 + 2(0.75)

= 0.3(1.92)

= 4.91 ft

= 3.74 ft

= 3.42 ft

= 0.75 ft (min.)

= (4.91 + 3.74)(7)/2
2

= 30.28 ft

2
(1.92/2)π= (1.92)(3.74+3.42)/2 - 

2
= 3.98 ft

2 CALCULATE THE VOLUME OF STRUCTURE BACKFILL

LB = 48 ft

= (48)(30.28)/27

= (48)(3.98)/27

= 53.83 cys

= 7.08 cys 60.9 cys
BC + VCTV

tW
K

bW
W

/6C= K + T
/6C + Hb= W

 + 2WC= B
C= 0.3B

)/2C + K)(Tt= (WCTB

2
/2)C(Hπ + K)/2 - b)(WC= (HBCB

)/27CT)(BB= (L

)/27BC)(BB= (L

CTV

BCV
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Sample Backfill Calculations

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

Structure Backfill Program

PWD 8/27/2025

 

Grnd. Elev.

(Encasement)

Comp. Earth Bkfl.

Str. Bkfl.

BL

B2L

E3L

END AREA ELEVATION

W (typ.)

Bc

T
c

1 CALCULATE THE TRENCH END AREA

2 CALCULATE THE VOLUME OF STRUCTURE BACKFILL

(Trench length at bottom of trench, measured, ft)

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

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

Earth Bkfl.

Comp.

(typ.)

1H:12V

3 CALCULATE THE VOLUME OF COMPACTED EARTH BACKFILL

(Trench length at top of trench, measured, ft)

(Trench length at top of pipe, ft)

(Trench length at bottom of trench, measured, ft)

(Encasement volume above top of pipe, cys)

(Encasement volume below top of pipe, cys)

7 14

A

H
c

Fndtn. (if req'd.)

Str. Bkfl. for Rock

(if req'd.)

Rock Fndtn.

Str. Bkfl. for

)E2, & LE1Pipe Length (L, L

0
.1

H
c

2H:1V (typ.)

Drive

Str. Bkfl.

2H:1V (typ.)

W

K

W

t

b

tW

K

bW

)/2C + K)(Tt= (WCTB
2

/2)C(Hπ + K)/2 - b)(WC= (HBCB

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

/6C= K + T
/6C + Hb= W

 + 2WC= B

)
2

(Trench sectional area above top of pipe, ft

)
2

(Trench sectional area below top of pipe, ft

/12
2

(A) - A)b= (WFB )
2

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

BCV )/54BC)(BB2 + LB= (L (Str. Backfill volume below top of pipe, cys)

FV (Str. Backfill volume below pipe, if req'd., cys))/27F)(BE1= (L

E1L
B2L
BL

= L
C  - 4HB= L

E3L
E2L
E1L

E1= L
= L

)/54CT)(BE3 + LE2= (LETV

EBV BC)/54 - VBC)(BE2 + LE1= (L
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Sample Backfill Calculations

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

Structure Backfill Program

PWD 9/16/2025

8 14

EXAMPLE:

Pipe Length (L)

C & HCB

Wall Thickness

Interior Dia.

= 70 ft

= 30 in. [2.5 ft]

= 3 in.

= 24 in. [2 ft]

BL

E1L

CT

Rock

= 40 ft

= 60 ft

= 5 ft

= N

1 CALCULATE THE TRENCH END AREA

= 4.42 + 5/6

= 4.00 + 2.50/6

= 2.50 + 2(0.75)

= 0.3(2.50)

= 5.25 ft

= 4.42 ft

= 4.00 ft

= 0.75 ft

= (5.25 + 4.42)(5)/2
2

= 24.18 ft

2
(2.5/2)π= (2.5)(4.42+4.00)/2 - = 5.62 ft2

2 CALCULATE THE VOLUME OF STRUCTURE BACKFILL

= 60 - (4)(2.5) = 30 ft
= 40 ft

= (40 + 30)(5.62)/54 = 7.29 cys 7.3 cys

3 CALCULATE THE VOLUME OF COMPACTED EARTH BACKFILL

= 60 ft
= 70 ft
= 70 ft

= (70 + 60)(24.18)/54

= (70 + 70)(5.62)/54 - 7.29

= 58.21 cys

= 7.28 cys 65.5 cys
EB + VETV

= (W  + K)Tc/2BCT t

tW
K

bW
W

/6C= K + T
/6C + Hb= W

 + 2WC= B
C= 0.3B

2
/2)C(Hπ + K)/2 - b)(WC= (HBCB

B2L
BL

C  - 4HB= L

BCV )/54BC)(BB2 + LB= (L

E3L
E2L
E1L

E1= L
= L

)/54CT)(BE3 + LE2= (LETV

EBV BC)/54 - VBC)(BE2 + LE1= (L
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Sample Backfill Calculations

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

Structure Backfill Program

PWD 8/27/2025

 

(Encasement)

Comp. Earth Bkfl.

BL

END AREA ELEVATION

W (typ.)

CB

C
V

9 14

A

C
H

Fndtn. (if req'd.)

Str. Bkfl. for Rock

(if req'd.)

Rock Fndtn.

Str. Bkfl. for

)E2, & LE1Pipe Length (L, L

E3L

Grnd. Elev.

B2L

2H:1V (typ.)

Earth Bkfl.

Comp.

(typ.)

1H:12V

C
0
.1

H
1 CALCULATE THE TRENCH END AREA

2 CALCULATE THE VOLUME OF STRUCTURE BACKFILL

3 CALCULATE THE VOLUME OF COMPACTED EARTH BACKFILL

Str. Bkfl.

Drive

Str. Bkfl.

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

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

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

(Str. Backfill volume below pipe, if req'd., cys)

(Trench length at top of trench, measured, ft)

(Trench length at top of pipe, ft)

(Trench length at bottom of trench, measured, ft)

(Encasement volume above top of pipe, cys)

(Encasement volume below top of pipe, cys)

3K

K

bW

3K

K

bW

)/2C+ K)(V3 = (KCVB
2

/2)C(Hπ+ K)/2 - b )(WC= (HBCB

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

/6C= K + V
/6C + Hb= W

 + 2WC= B

)
2

(Trench sectional area above top of pipe, ft

)
2

(Trench sectional area below top of pipe, ft

/12
2

)(A) - Ab= (WFB )
2

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

BCV )/54BC)(BB2 + LB= (L

FV )/27F)(BE1= (L

B2L
BL

C  - 4HB= L

E3L
E2L
E1L

E1= L
= L

)/54CV)(BE3 + LE2= (LETV

EBV BC)/54 - VBC)(BE2 + LE1= (L



of

Project Name: No.

Made By: Date: Checked By: Date:

IN
D

O
T

 S
T

A
N

D
A

R
D

S
 &

 P
O

L
IC

Y
 D

IV
IS

IO
N

Sample Backfill Calculations

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

Structure Backfill Program

PWD 9/16/2025

10 14

EXAMPLE:

Pipe Length (L)

C & HCB

Wall Thickness

Interior Dia.

= 70 ft

= 23 in. [1.92 ft]

= 2.5 in.

= 18 in. [1.5 ft]

BL

E2L

CV

Rock

= 40 ft

= 60 ft

= 1.5 ft

= N

1 CALCULATE THE TRENCH END AREA

= 3.74 + 1.5/6

= 3.42 + 1.92/6

= 1.92 + 2(0.75)

= 0.3(1.92)

= 3.99 ft

= 3.74 ft

= 3.42 ft

= 0.75 ft (min.)

= (3.99 + 3.74)(1.5)/2
2

= 5.80 ft

2
(1.92/2)π= (1.92)(3.74+3.42)/2 - 

2
= 3.98 ft

2 CALCULATE THE VOLUME OF STRUCTURE BACKFILL

= 40 - (4)(1.92) = 32.32 ft
= 40 ft

= (40 + 32.32)(3.98)/54 = 5.33 cys 5.3 cys

3 CALCULATE THE VOLUME OF COMPACTED EARTH BACKFILL

= 60 ft
= 70 ft
= 70 ft

= (70 + 60)(5.80)/54

= (70 + 70)(3.98)/54 - 5.33

= 13.96 cys

= 4.99 cys 19.0 cys
EB + VETV

3K
K

bW
W

/6C= K + V
/6C + Hb= W

 + 2WC= B
C= 0.3B

)/2C+ K)(V3 = (KCVB

2
/2)C(Hπ + K)/2 - b)(WC= (HBCB

B2L
BL

C  - 4HB= L

BCV )/54BC)(BB2 + LB= (L

E3L
E2L
E1L

E1= L
= L

)/54CT)(BE3 + LE2= (LETV

EBV BC)/54 - VBC)(BE2 + LE1= (L
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Sample Backfill Calculations

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

Structure Backfill Program

PWD 9/17/2025

END AREA ELEVATION

CB

1 CALCULATE THE TRENCH END AREA

2 CALCULATE THE VOLUME OF STRUCTURE BACKFILL

(Trench width at top of trench, ft)

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

(Trench width at top of pipe, ft)

(Trench width at bottom of trench, ft)

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

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

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

Bkfl.

Earth

Comp.

)
2

(Trench sectional area above pipe and below earth bkfl., ft

)
2

(Trench sectional area below top of pipe, ft

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

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

3 CALCULATE THE VOLUME OF COMPACTED EARTH BACKFILL

E1L (Trench length at top of trench, ft))C - VC + (4)(TB= L

)/54VT)(BE1 + LB= (LETV (Encasement volume above top of pipe, cys)

11 14

)
2

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

(Str. Backfill volume below pipe, if req'd., cys)

A

C
H

(if req'd.)

Rock Fndtn.

Str. Bkfl. for

C
0
.1

H

W (typ.)

(typ.)

1H:12V

C
T

C
V

 

B3L

C
T

C
V

Str. Bkfl.

(typ.)

2H:1V Plan Grade

Pipe

(typ.)

Rdwy. Section

Earth Bkfl.

Comp.

Str. Bkfl.

(if req'd.)

Rock Fndtn.

Str. Bkfl. for
B2L

BL

E1L

)
2

(Trench sectional area above top of str. bkfl., ft

3K

K

bW

tW

tW

3K

K

bW

/6C= K + T

/6C= K + V

/6C + Hb= W

 + 2WC= B

)/2C+ K)(V3 = (KCVB

2
/2)C(Hπ + K)/2 - b)(WC= (HBCB

/12
2

)(A) - Ab= (WFB

)/2C - VC)(T3+ Kt = (WVTB

B3L
B2L
BL

C - 4HB2= L
C  - 4VB= L

)/54CV)(BB2 + LB= (LCVV

BCV )/54BC)(BB3 + LB2= (L

FV )/27F)(BB3= (L
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Sample Backfill Calculations

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

Structure Backfill Program

PWD 9/18/2025

12 14

EXAMPLE:

Pipe Length (L)

C & HCB

Wall Thickness

Interior Dia.

= 400 ft

= 58 in. [4.83 ft]

= 5 in.

= 48 in. [4 ft]

BL

CT

Rock

= 250 ft

= 3 ft

= N

1 CALCULATE THE TRENCH END AREA

= 8.54 + 3/6

= 8.54 + 1.5/6

= 7.73 + 4.83/6

= 4.83 + 2(1.45)

= 0.3(4.83)

= 9.04 ft

= 8.79 ft

= 8.54 ft

= 7.73 ft

= 1.45 ft

= (8.79 + 8.54)(1.5)/2
2

= 13.00 ft

2
(4.83/2)π= (4.83)(8.54+7.73)/2 - 

2
= 20.97 ft

2 CALCULATE THE VOLUME OF STRUCTURE BACKFILL

= 238 - (4)(4.83)
= 250 - (4)(1.5)

= 224.68 ft
= 244.00 ft
= 250.00 ft

= (244.00 + 224.68)(20.97)/54 = 182.00 cys 300.9 cys

3 CALCULATE THE VOLUME OF COMPACTED EARTH BACKFILL

= 256.00 ft

= (250 + 256)(13.37)/54 = 125.28 cys 125.3 cys

= (9.04 + 8.79)(3-1.5)/2
2

= 13.37 ft

= (250.00 + 244.00)(13.00)/54 = 118.93 cys

V    + VBC CV

= 250 + (4)(3-1.5)

tW
3K

K
bW

W

/6C= K + T
/6C= K + V

/6C + Hb= W
 + 2WC= B

C= 0.3B

)/2C+ K)(V3 = (KCVB

)/2C - VC)(T3+ Kt = (WVTB

2
/2)C(Hπ + K)/2 - b)(WC= (HBCB

B3L
B2L
BL

C - 4HB2= L
C  - 4VB= L

)/54CV)(BB2 + LB= (LCVV

BCV )/54BC)(BB3 + LB2= (L

E1L )C - VC + (4)(TB= L

)/54VT)(BE1 + LB= (LETV
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Sample Backfill Calculations

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

Structure Backfill Program

PWD 9/17/2025

END AREA

CB

C
V

13 14

A

C
H

(if req'd.)

Rock Fndtn.

Str. Bkfl. for

Str. Bkfl.

(typ.)

1H:12V

W (typ.)

C
0
.1

H

ELEVATION

 

B3L

C
V

(typ.)

2H:1V
Plan Grade

Pipe

(typ.)

Rdwy. Section

Str. Bkfl.

(if req'd.)

Rock Fndtn.

Str. Bkfl. for

1 CALCULATE THE TRENCH END AREA

2 CALCULATE THE VOLUME OF STRUCTURE BACKFILL

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

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

(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)

(Str. Backfill volume below pipe, if req'd., cys)

B2L

BL

3K

K

bW

(Trench width at top of trench, ft)

(Trench width at top of pipe, ft)

(Trench width at bottom of trench, ft)

3K

K

bW

/6C= K + V

/6C + Hb= W

 + 2WC= B

)/2C+ K)(V3 = (KCVB
2

/2)C(Hπ + K)/2 - b)(WC= (HBCB

/12
2

)(A) - Ab= (WFB

B3L
B2L
BL

C - 4HB2= L
C  - 4VB= L

)/54CV)(BB2 + LB= (LCVV

BCV )/54BC)(BB3 + LB2= (L

FV )/27F)(BB3= (L

)
2

(Trench sectional area above top of pipe, ft

)
2

(Trench sectional area below top of pipe, ft

)
2

(Trench sectional area below pipe, if req'd., ft
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Sample Backfill Calculations

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

Structure Backfill Program

PWD 9/18/2025

14 14

EXAMPLE:

Pipe Length (L)

C & HCB

Wall Thickness

Interior Dia.

= 400 ft

= 65 in. [5.42 ft]

= 5.5 in.

= 54 in. [4.5 ft]

BL

CV

Rock

= 200 ft

= 1.5 ft

= N

1 CALCULATE THE TRENCH END AREA

= 9.58 + 1.5/6

= 8.68 + 5.42/6

= 5.42 + 2(1.63)

= 0.3(5.42)

= 9.83 ft

= 9.58 ft

= 8.68 ft

= 1.63 ft

= (9.83 + 9.58)(1.5)/2
2

= 14.56 ft

2
(5.42/2)π= (5.42)(8.68+9.58)/2 - 

2
= 26.41 ft

2 CALCULATE THE VOLUME OF STRUCTURE BACKFILL

= 194 - (4)(5.42)
= 200 - (4)(1.5)

= 172.32 ft
= 194.00 ft
= 200.00 ft

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

= (200.00 + 194.00)(14.56)/54 = 106.23 cys

BC + VCVV

3K
K

bW
W

/6C= K + V
/6C + Hb= W

 + 2WC= B
C= 0.3B

)/2C+ K)(V3 = (KCVB

2
/2)C(Hπ + K)/2 - b)(WC= (HBCB

B3L
B2L
BL

C - 4HB2= L
C  - 4VB= L

)/54CV)(BB2 + LB= (LCVV

BCV )/54BC)(BB3 + LB2= (L



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 
No.

Structure
Size Shape

Rock
Fdn.

Backfill
Type Backfill Method

Structure
Length

(ft.)

Trench
Cover

(ft.)

Structure
Backfill

(CYS)

Compacted
Earth Fill

(CYS)

Rock Fdn. 
Backfill

(CYS)

1 36 in. Circular N 2 Method 1 - New Roadway, Trench 200.0 6.0 75.2 235.3
2 18 in. Circular N 1 Method 1 - New Roadway, Embankment 70.0 3.1 16.7 7.4
3 18 in. Circular N 2 Method 1 - Existing Roadway, Trench 50.0 7.0 60.9
6 24 in. Circular N 2 Method 2 - New or Existing Drive, Trench 70.0 5.0 7.3 65.5
7 18 in. Circular N 1 Method 2 - New or Existing Drive, Embankment 70.0 1.5 5.3 19
8 48 in. 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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