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ROCKINGHAM BRIDGE
SAVOY ENGINEERING

Sheeting structure verification

Input data
Project

Task : ROCKINGHAM BRIDGE
Descript. : SHEET PILE

Author : SAVOY ENGINEERING
Date 1 1/512015

Settings

USA - Safety factor
Materials and standards

Concrete structures : ACI 318-11
Excavations

Active earth pressure calculation : Coulomb

Passive earth pressure calculation : Mazindrani (Rankin)
Earthquake analysis : Mononobe-Okabe

Consider reduction of the modulus of subsoil reaction for a braced sheeting
Verification methodology : Safety factors (ASD)

Sf ftor fr meral sbili anchors : ;

Geometry of structure
Structure length = 20.00 ft

Type of structure: Bethlehem PZ 27
Coeff. of press. reduc. in front of wall = 1.00

Area of cross-section A = 2.52E-02 ft2/ft
Moment of inertia | = 4.06E-03 ft4/ft
Elastic modulus E = 30000.0 ksi
Shear modulus G = 12000.0 ksi

Modulus of subsoil reaction determined according to the Schmitt theory.

Basic soil parameters

1 Poorly graded gravel (GP), dense 0.0 127.00? 67.50

All soils are considered as cohesionless for at rest pressure analysis.

Parameters of soils to compute modulus of subsoil reaction (Schmitt)

5 s s SRR R

1 Poorly graded gravel (GP), dense Hoo 2% -, 0:20] 344445 4

Soil parameters

Poorly graded gravel (GP), dense , ;

Unit weight : y = 127.0 pcf
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ROCKINGHAM BRIDGE
SAVOY ENGINEERING
Stress-state : effective B
Angle of internal friction : Qef = 38.50 °
Cohesion of soil : Cef = 0.0 psf
Angle of friction struc.-soil : § = 30.00 ° i
Soil : : cohesionless
Oedometric modulus : Eoed = 34444.5 psi i
Saturated unit weight : Ysat = 130.0 pcf

Geological profile and assigned soils

oorly graded gravel (GP), dense

Excavation
Soil in front of wall is excavated to a depth of 10.00 ft.

Terrain profile
Terrain behind the structure is flat.

Water influence
Ground water table is located below the structure.

Input surface surcharges

1 YES permanent 250.0 ‘ on terrain

, ROAD
Global settings

Number of FEs to discretize wall = 20
Minimum dimensioning pressure is considered as 63 min = 0.200;

Settings of the stage of construction
Design situation : permanent

Analysis results
Distribution of pressures acting on the structure (in front and behind the walil)

B
6533.29

oo, [ o174l s 6533.35

— 47941 ~  -5458.74] . .* 517.43 1053.18] 11992.03
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Distributions of the modulus of subsoil reaction and internal forces on the strutture

_ 621.79
~ 1069.63
- 1681.51

 6227.04]

0.00
~ 27.09
124.06
31445

2480 96

6253. 29

~ 7934.33
- S 1 NGt o 9387 89
, e ooo -128527;/:‘_:_‘ 13506 10078.53
1B, 13, b _-1575.08) 182121  8956.73
1131.13] 000 B 2686965  6597.98
| _1131.13]  2455.40] . s
_ 1131.13] | 1845.99)
- 1131, 13 - 590. 93|
S, AR 81.71
1131.13 1131.13 -0.00
Maximum shear force = 2686.96 Ibf/ft
Maximum moment = 10078.5 Ibfft/ft
Maximum displacement = 0.55 in
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0° ;5 OUO Poorly graded gravel (GP), dense
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ROCKINGHAM BRIDGE
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Sheeting structure verification

Input data
Project
Task : ROCKINGHAM BRIDGE

Descript. : SHEET PILE
Author : SAVOY ENGINEERING
Date 1 1/5/2015

Settings

USA - Safety factor
Materials and standards

Concrete structures : ACI 318-11

Excavations

Active earth pressure calculation : Coulomb

Passive earth pressure calculation : Mazindrani (Rankin)
Earthquake analysis : Mononobe-Okabe

Consider reduction of the modulus of subsoil reaction for a braced sheeting

Verification methodology : Safety factors (ASD)

Safety factor for internal stability of anchors : SF, =| 1.50 [-]

Geometry of structure
Structure length = 20.00 ft

Type of structure: Bethlehem PZ 27
Coeff. of press. reduc. in front of wall = 1.00

Area of cross-section A = 2.52E-02 ft2/ft
Moment of inertia | = 4.06E-03 ft4/ft
Elastic modulus E = 30000.0 ksi
Shear modulus G = 12000.0 ksi

Modulus of subsoil reaction determined according to the Schmitt theory.

Basic soil parameters

127.00 67.50 30.00

All soils are considered as cohesionless for at rest pressure analysis.

Parameters of soils to compute modulus of subsoil reaction (Schmitt)

—

1 gPoorIy graded gravel (GP), dense Ho _© OO : ;:0.203 34444.5‘3 e

Soil parameters

Poorly graded gravel (GP), dense :

Unit weight : y = 127.0 pcf
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ROCKINGHAM BRIDGE
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Stress-state : effective
Angle of internal friction : Pef = 38.50 °
Cohesion of soil : Cef = 0.0 psf
Angle of friction struc.-sail : 8§ = 30.00 ° .
Soil : : cohesionless
Oedometric modulus : Eoed = 34444.5 psi B
Saturated unit weight : Ysat = 130.0 pcf

Geological profile and assigned soils

|
gPoorIy graded gravel (GP), dense

Excavation
Soil in front of wall is excavated to a depth of 10.00 ft.

Terrain profile
Terrain behind the structure is flat.

Water influence
Ground water table is located below the structure.

Input surface surcharges

permanent | . on terrain

Global settings

Number of FEs to discretize wall = 20
Minimum dimensioning pressure is considered as o, min = 0.200,

Settings of the stage of construction @
Design situation : permanent

Analysis results (Stage of construction 1)
Distribution of pressures acting on the structure (in front and behind the wall)

107456
B7378l 855335
= T S51743] . 1053.18) 11992.03
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Distributions of the modulus of subsoil reaction and internal forces on the stru&ure

000 6.34 ~ 0.00 0.00

600 ~ -050 - 69.88 -5811‘ 2

0.00 : - 93.42 13975 124.06

~ 0.00 11696  -24494  314.45

0.00 140500 - “-g7ab7. 62178

S 16404  -52593]  1069.63

- 0.00 187 Bl = 2 .- -701.74  1681.51

- 0.00] ' 211.11] ~ -901.08  2480.96

~ 0.00] ' ~ -1123.97  3491.52

0.00 137039 473674

S OOn et o 0 163810  6227.04

0.00 : 164260  6253.29

0.00 -0.07 ~ -1660.92 7934.33

aauy o - 0 -1159.16)  9387.89

e - W 0pPE ¢ 128507  -135.06  10078.53
14, 00 113113 000 -0.01 - 1575081 . M82121] 896673
1500 118143  000] -0.00 -302.41  2686.96  6597.98|
1800|5656  1131.13] 0.00 47837 245540 392741
17.00  56.56 131.13] 36960  1688.08° 184599
1880] 113143 1131.13] 57378 84914  590.93|
00 meT13l 113143 43005] - - 23043 2 Bi71
20.00 - 1131.13| 113113 T oRaA = - & -0.00 -0.00

Maximum shear force
Maximum moment
Maximum displacement

2686.96 Ibf/ft
10078.5 Ibfft/ft

0.55 in

Input data (Stage of construction 2)
Geological profile and assigned soils

éPoorIy graded gravel (GP), dense

Excavation

Soil in front of wall is excavated to a depth of 10.00 ft.

Terrain profile

Terrain behind the structure is flat.

Water influence

Ground water table is located below the structure.

3
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Input surface surcharges

1. YES | permanent ‘ 00.01 | ' v on terrain

'VEHICLES

Settings of the stage of construction
Design situation : permanent

Analysis results (Stage of construction 2)
Distribution of pressures acting on the structure (in front and behind the wall)

_ s 000} . 0000  -000; - 92 68”,.‘ 18874 = 214911
ol - 0po]- w000 w00 | 66815 ~  7607.85
1880 000 = 000] -0.05 328 07 ' 668.15 - 7607.90
- 20.00 -235.40 -479.41 -5458.74 56347 114756  13066.58

Distributions of the modulus of subsoil reaction and internal forces on the structure

~ 0.00 8 00 S lt A . . 9268 o #ao . 00
P @0l | SlmeoSi 0 0 65| o= g2zt | q0dASE S 5096
~ 0eo]  opo0[- 152] 13975 23243 216.74
- 0.00 000 140 16329  -38395 = 52297
- ooo]  oo0f —  -128] ~ 18683]  -550.02] 99249
@bl Tobel 0 -116] ¢ 210937 - 75762  1648.85
9y oool o000 108 ~  23391] = -B79.77] 251559
700l 000 0000 092 25745 122545 3616.23
_ B8l o000l o000 080 = 28099 - -1494.67 4974.33
9@ 000 000 . 069 30453 178743  6613.42
688 20 000 000 058 32788  -2101.11 . 854023
1001  0.00 000 058 32389 210634  8573.89
11.00 000  0.00 ' - -0.47 -194.26 -2170.64  10737.76
_ 12000 o000 000 038  -716.60 71521 12724.22
1300 000 000 029  -1238.93 73745 13994.08
1400 0.00] " 0.00| e -1761.27 76265 14025.00
15.00 5656)  000]  -0.15| ~ -989.36 227310 12238.19
. B0y e8] 000 009 52869  3027.03  9550.77
17080  56.56] - 56.56] — -np3 - 11183 333807 625345
_ 1B00]  56.56] - 56.56| . mon 90525| 282532 310566
1900 000 5656 006 138514  1584.08 826.18
120.00 0.00 56.56 0.11 1782.69 -0.00 0.00
Maximum shear force = 3338.07 Ibf/ft
Maximum moment = 14025.0 Ibfft/ft
Maximum displacement = 1.77 in
| 4|
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