Date:

Project:
l.ocation:

Wall(s):

Design:

N

THE NEEL COMPANY

SCOPE OF ENGINEERING

12/30/14 Proj No: Tw4437

1-89 Bridge Decks Replacement / |-89 Over Stowe Street
Waterbury, VT

Wall 1 Wali 4 Wall 7

Wall 2 Wall 5 Wall 8

Wall 3 Wall 6 Wali BR46A

The Neel Company has performed the following analyses for this wall(s).

° QOverturning

° Sliding

° Pull out

¢ Applied bearing pressure

The Neel Company has not performed the following analyses for this wall{s).
it is the responsibility of the others to perform the following analyses:

° Bearing capacity of foundation soils

° Settlement anaiysis

° Slip circle analysis

° Site drainage analysis: (surface run-off must be diverted away from the wall)
° Slope stability analysis for temporary cut-slope

° Scour analysis

Project Engineer: KORAY BOZKURT

8328-D Traford Lane » Springfield, VA 22152 « 703-913-7858 » Fax: 703-913-7859

info@neelco.com » www.neelco.com
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Wall 1.xlsm (STR | MIN)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: STRENGTH- MIN The Neel Company
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) 8328-D Traford Lane
Level Surcharge and Infinite Slope Condition Springfield, VA 22152
(703) 913-7858
Project Name: [-89 Bridge Decks Replacement / -89 Over Stowe Street Project No: TW4437
Location: Waterbury, VT Date: 12/30/14

Comment: Wall 1

Load Diagram:

Designed By: CTH
Checked by: KD

TRAFFIC LIVE LOAD: g = vh

FACE |
HEIGHT |

| DESIGN
: H

Typical Section (For illustration only, Some details may not apply)

External Stability Calculation (STRENGTH-{ MIN)

Stability Against Overturning:
% Factored Resisting Moments
¥ kactored averturning Momen

Stability Against Sliding:

% Factored Resisting Force
¥ Factored Uriving korce

Bearing Pressure:

Factored Bearing Pressure

Eccentricity:

Eccentricity (e)

(moments about point "0O")
PV - xq( x,is the horiz. distance between V and O)
Y, F(H/3) + Y FE(H2)

i

$Vian ¢,
Y,F, + YF,

(Y,V+Y,qgL)/(L-2e) {use factored e)
_L_ (VLI - F(HI3)+ F(HI2)]

2 V+gL
(use factored V, gL, Fe, Ft for factored e}
(q=0, Ft=0 for this case)

Pg 1-1



Wall 1.xtsm (STR | MIN)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12

Level Surcharge and Infinite Slope Condition
LIMIT STATE: STRENGTH-I MIN

PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007)

Project Name: [-89 Bridge Decks Replacement / 1-89 Over Stowe Street

Location: Waterbury, VT
Wall Name: Wall 1

GRADING GEOMETRY

DISTANCE TO SLOPE {d) = 0 FT

FILL SURCHARGE = 3.75 FT

DISTANCE TO BREAK = 5 FT

SLOPE ANGLE (R1) = 36.9 DEG

SLOPE ANGLE (1) = T4.0 DEG

TRAFFIC SURCHARGE = > FT

BACKFILL SPECIFICATIONS

SELECT INTERNAL FRICTION (@)= 34
WEIGHT { )= 120
COHESION= 0

UNCLASSIFIED INTERNAL FRICTION (@)= 30
WEIGHT ()= 120
COHESION = 0

FOUNDATION FOUNDATION TYPE S
INTERNAL FRICTION (@2f) = 32

FRICTION FACTORS

JOINT MATERIAL TO CONCRETE = 0.59

SELECT FILL TO CONCRETE = 0.50

UNCLASSIFIED FILL TO CONCRETE = 0.50

SELECT FILL TO FOUNDATION = tan(g) 0.62

PRECAST CONCRETE TO FOUNDATION = 0.50

SHEAR KEY STRENGTH = 2460

WATER PRESSURE

HE!GHT OF WATER TABLE BEHIND WALL = 0
HEIGHT OF WATER TABLE BEFORE WALL = 0

The Neel Company
8328-D Traford Lane
Springfield, VA 22152
(703) 913-7858
Project No: TW4437

Date: 12/30/14

By: CTH
Checked by: KD

WALL GEOMETRY

HEIGHT (H) = /.50
BATTER () = 0
BASE (L) = 8
DEG Ka = 0.3298
PCF Ko = 0.4408
{assumed)

DEG Ka = 0.3958
PCF

(assumed)

{S for Soil, R for rock)

DEG Kp =

{ @ is min of select fill and foundation )
( 0.8*TAN &f )

Ibs.
FT {From bottom of wall)
FT (From bottom of wall)

Pg 1-2



Walk 1.xIsm (STR | MIN)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL. & SOl :
FRICTION BETWEEN SOIL & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LOAD FACTORS

BC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SQIL) :

EARTH PRESSURES (EH)

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOAD]), LS (LIVE LOAD SURCHARGE) :

WATER PRESSURE :

GLOBAL STABILITY
OVERTURNING
SUM FACTORED OVERTURNING MOMENTS
SUM FACTORED RESISTING MOMENTS
PERFORMANCE RATIO

SLIDING
SUM FACTORED HORIZONTAL FORCE
FACTORED RESISTING FRICTION FORCE
PERFORMANCE RATIO

MAXIMUM BEARING PRESSURE

Meyerhof distribution which considers a uniform base pressure

1.00
0.90
0.90
0.90

0.50
0.60

0.90
1.00

134619

255604

1.90

31222

32947

1.06

distribution over an effective width of B' = L. - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: Sv=
FACTORED SUM OF VERTICAL LOADS = 71411
FACTORED e 1.36

FACTORED BEARING PRESSURE = 2710
FACTORED BEARING RESISTANCE = #N/A
PERFORMANCE RATIO = #N/A

Date: 12/30/14
Designed By: CTH
Checked by: KD

{Not used for this project)
{Not used for this project)

SUM VERTICAL LOADS/(L-2e)

LB/5 FT WIDTH

ft ONSOIL

< L/4=
PSF

PSF

Pg 1-3



Wall 1.xlsm (STR | MIN)

Date: 12/30/14
Designed By: CTH
Checked by: KD

PERFORMANCE RATIO AT EACH LEVEL Live load is present behind the wall, but not on the wall
No. OF FACTORED FACTORED PERFORMANCE
LEVEL HEIGHT STEM LENGTH SHEAR KEYS  LOAD EFFECT RESISTANCE RATIO
1 | 5.00 1 £.00 | 2 1
OVERTURNING 70410 101206 1.44
SLIDING 20504 23086 1.13
PULLOUT 6709 9807 1.46
2 { 7.50 | 8.00 | 0 1
OVERTURNING 134619 255604 1.20
SLIDING 31222 32947 1.06
PULLOUT 5608 10290 1.84
3 | 10.00 | 0.00 | 0 |
OVERTURNING 0 0 #N/A
SLIDING #] 0 #N/A
PULLOUT 0 0 #N/A
4 | 12.50 | 0.00 | 0 1
OVERTURNING 8] 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
5 | 15.00 | 0.00 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
6 [ 17.50 | 0.00 1 0 1
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
7 [2000 [ 000 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
8 [ 22.50 | 0.00 1 0 1
OVERTURNING 0 0 #N/A
SLIDING #] 0 #N/A
PULLOUT 0 0 #N/A
9 [ 2500 [ 0.00 ] 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
10 [ 27.50 | 0.00 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 8] 0 #AN/A
PULLCUT 0 0 #N/A
11 [3000 [ 000 | 0 ]
OVERTURNING 8] 0 #N/A
SLIDING 0 0 #N/A
PULLOUT #] 0 #N/A
12 | 32.50 | 0.00 | 0 i
OVERTURNING 0 0 #N/A
SLIDING 0 0 H#N/A
PULLOUT 0 0 H#HN/A
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Wall 1.xlsm (STR | MIN)

Date: 12/30/14
Designed By: CTH
Checked by: KD

LEVEL 2 | STEM LENGTH = 8.00___ |FT
HEIGHT =| _11.25 |FT
EARTH PRESSURE TRAFFIC SURCHARGE & WATER PRESSURE
Pa=[ 3005.87 |pIf Pt=[_ 1068.75 |pif
Feh =] 14580.55 |lbs. Ft=| 5343.76 |lbs.
Fev=|_ 364515 |lbs. Fw = 0.00__ |ibs.
STABILITY AGAINST SLIDING - LEVEL 2
SLIDING FORCE LOAD
UNFACTORED FACTOR FACTORED
Feh [__14580.59 1.50 21870.89
Ft | _5343.76 1.75 9351.58
Fw 0.00 1.00 0.00
TOTAL 31222.47
RESISTING FORCE LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
THRU SELECT FILL OR FOUNDATION _42893.03 1.00 0.62 1.00 26802.54
Fev 3645.15 1.50 0.62 1.00 3416.61
THRU JT. MAT'L OR FOUNDATION | 6737.63 0.90 0.50 0.90 2728.17
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
EMBEDMENT 0.00 #N/A #N/A 0.50 0.00
TOTAL 32947.32
PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 2
PULLOUT FORCE UNFACTORED LOAD FACTOR _ FACTORED
PULLOUT FORCE 2699.55 1.50 4049.33
TRAFFIC SURCHARGE FORCE 890.44 1.75 1558.28
WATER PRESSURE 0.00 1.00 0.00
TOTAL 5607.61
RESISTING FORCE Aeff.= [ 34.18 |SF
LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR __ RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 3788.34 1.00 0.67 1.00 2555.27
ON STEM (SOIL TO CONCRETE IN A{__11126.39 1.00 0.50 0.90 5006.87
CONC. UNIT WEIGHT 6737.63 0.90 0.50 0.90 2728.17
(THROUGH JOINT MATERIAL)
SHEAR KEY (SHEAR STRENGTH) [ 0.00 | #N/A | 0 [ 0630 0.00
10290.31

PERFORMANCE RATIO =
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Wall 1.xism {STR | MIN)

STABILITY AGAINST OVERTURNING - LEVEL 2

Date: 12/30/14

Designed By: CTH

Checked by: KD

QVERTURNING MOMENT
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 14580.59 3.75 54677.23 1.50 82015.84
Ft 5343.76 5.63 30058.66 1.73 52602.66
Fw 0.00 0.00 0.00 1.00 0.00
TOTAL 134618.50
RESISTING MOMENT
RESISTANCE  FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT
LUNIT L1 2774.00 1.14 0.00 0.90 2496.60 2846.12
UNIT L2 2098.00 2.31 0.00 0.90 1888.20 4361.74
SELECT FILL L1 15781.20 3.25 0.00 1.00 15781.20 51288.90
SELECT FILL L2 10321.20 4.25 0.00 1.00 10321.20 43865.10
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Walt 1.xlsm (STR { MIN)

STABILITY AGAINST OVERTURNING - | EVEL 2 (CONTINUED)

Date: 12/30/14
Designed By: CTH
Checked by: KD

RESISTANCE ~ FACTORED  FACTORED
WEIGHT  HORIZ. ARM  VERT. ARM FACTOR WEIGHT MOMENT
STEP L2 6000.00 7.00 0.00 1.00 5000.00 42000.00
EARTH SURCHARGE| 12656.25 5.33 0.00 1.00 12656.25 | 67500.00
Fev 3645.15 8.00 0.00 1.50 5467.72 43741.78
TOTAL 54611.17 | 255603.65 |

PERFORMANCE RATIO =

Pg 1-7



Wall 1.xIsm (STR | MAX)

T-WALL Retaining Wall Calculations vi1h (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: STRENGTH-I MAX The Neel Company
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) 8328-D Traford Lane
Level Surcharge and Infinite Slope Condition Springfield, VA 22152
(703) 913-7858
Project Name: 1-82 Bridge Decks Replacement / 1-89 Over Stowe Street Project No: TW4437
Location: Waterbury, VT Date: 12/30/14
Comment: Wall 1 Designed By: CTH
Checked by: KD
Load Diagram: 4o .. JRAFFICLIVELOAD: q=yh
TSNP 0 O O O O O I
: ! ok W
P "
E pd ujéz
: ; ‘: -~
FACE L e -
HEMGHT | FiaqMKa
i : - : - ii I
| DESiON SR Y e e L
: | [ i Fe =05y KaH2
smta IRt ET SEC BN e
'*MCL,U']tLa'“L?Ml N ] h?
- B, st Slatalles RaE v B! j
' A [ Vam o
gl ¥

Typical Section (For illustration only, Some details may not apply)

External Stability Calculation (STRENGTH-I MAX)

Stability Against Overturning: {moments about point "O")
s Factored Resisting Moments @V - x,( x,is the horiz. distance between V and Q)
¥ -actored overturning Momen Y F(H/3)+ YF(H/2)

Stability Against Sliding:
3 Factored Resisting Force
Xk

. actored Lrving rorce YF +YF

Bearing Pressure:

Factored Bearing Pressure (YIV + Yqu) (L—2e)} (use factored e)

Eccentricity: ~
Eccentricity (e) L (V+qL)(Li2)~|F(H/3)+F(H/2)]
2 V+glL

(use factored V, gL, Fe, Ft for factored e)
{q=0, Ft=0 for this case)

o

PV ian ¢,

o
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Wall 1.xIsm (STR [ MAX)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units)

Level Surcharge and Infinite Slope Condition
LIMIT STATE: STRENGTH-I MAX

PER AASHTQ LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007)

Project Name: [-89 Bridge Decks Replacement / 1-89 Over Stowe Street

Location: Waterbury, VT
Wall Name: Wali 3

GRADING GEOMETRY

DISTANCE TO SLOPE (d) = 0 FT

FILL SURCHARGE - 3.75 FT

DISTANCE TO BREAK = 5 FT

SLOPE ANGLE (81) = 36.9 DEG

SLOPE ANGLE (1) = T4.0 DEG

TRAFFIC SURCHARGE = ? FT

BACKFILL SPECIFICATIONS

SELECT INTERNAL FRICTION (@)= 34
WEIGHT ( )= 720
COHESION= 0

UNCLASSIFIED INTERNAL FRICTION (@)= 30
WEIGHT ()= 120
COHESION = 0

FOUNDATION FOUNDATION TYPE 3
INTERNAL FRICTION (@)= 30

FRICTION FACTORS

JOINT MATERIAL TO CONCRETE = 0.59

SELECT FILL TO CONCRETE = 0.50

UNCLASSIFIED FILL TO CONCRETE = 0.50

SELECT FILL TO FOUNDATION = tan(@) 0.62

PRECAST CONCRETE TO FOUNDATION = 0.50

SHEAR KEY STRENGTH = 2460

WATER PRESSURE

HEIGHT OF WATER TABLE BEHIND WALL = ¢
HEIGHT OF WATER TABLE BEFORE WALL = 0

Revised BZY 3/3/12
The Neel Company
8328-D Traford L.ane
Springfield, VA 22152
{703) 913-7858
Project No: TW4437

Date: 12/30/14
By: CTH
Checked by: KD

WALL GEOMETRY
HEIGHT (H) = 7.50
BATTER () = 0
BASE (L) = 8
DEG Ka = 0.3298
PCF Ko = 0.4408
(assumed)
DEG Ka = 0.3958
PCF
{assumed)
(S for Soil, R for rock)
DEG Kp = 2546

{ @ is min of select fill and foundation )
{ 0.8*TAN @f)

Ibs.
FT (From bottom of wall}
FT (From hottom of wall)
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Wall 1.xlsm (STR | MAX)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL :
FRICTION BETWEEN SOIL. & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN, :

LOAD FACTORS

DC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SOIL) :

EARTH PRESSURES (EH)

HORIZONTAL. COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOAD), LS (LIVE LOAD SURCHARGE) :
WATER PRESSURE :
GLOBAL STABILITY
OVERTURNING

SUM FACTORED OVERTURNING MOMENTS
SUM FACTORED RESISTING MOMENTS
PERFORMANCE RATIO

SLIDING
SUM FACTORED HOREZONTAL FORCE
FACTORED RESISTING FRICTION FORCE
PERFORMANCE RATIO

MAXIMUM BEARING PRESSURE

Meyerhof distribution which considers a uniform base pressure

1.00
0.90
0.90
0.90
0.50
0.60

134619

330036

2.45

31222

43389

1.39

distribution over an effective width of B' = L - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: Sv e
FACTORED SUM OF VERTICAL LOADS = 88782
FACTORED e= 1.04

FACTORED BEARING PRESSURE = 3001
FACTORED BEARING RESISTANCE = #N/A
PERFORMANCE RATIO = #N/A

Date: 12/30/14
Designed By: CTH
Checked by: KD

(Not used for this project)
(Not used for this project)

SUM VERTICAL LOADS/(L-2e)

LB/5 FT WIDTH

ft ONSOIL

< L/4=
PSF

PSF
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Wall 1.xIsm {(STR | MAX)

PERFORMANCE RATIO AT EACH LEVEL

LEVEL
1

10

11

12

HEIGHT

No. OF

STEM LENGTH SHEAR KEYS

5.00

OVERTURNING

SLIDING
PULLOUT

7.50

8.00

0

OVERTURNING

SLIDING
PULLOUT

10.00

0.00

OVERTURNING
SLIDING

12.50

0.00

PULLOUT
0

OVERTURNING
SLIDING
PULLOUT

15.00

0.00

0

OVERTURNING

SLIDING
PULLOUT

17.50

0.00

0

OVERTURNING
SLIDING
PULLOUT

20.00

0.00

0

OVERTURNING
SLIDING
PULLOUT

22.50

0.00

)

OVERTURNING
SLIDING
PULLOUT

25.00

0

OVERTURNING

SLIDING
PULLOUT

27.50

0.00

0

OVERTURNING
SLIDING
PULLOUT

30.00

0.00

0

OVERTURNING
SLIDING
PULLOUT

32.50

0.00

0

OVERTURNING
SLIDING

Date: 12/30/14
Designed By: CTH
Checked by: KD
Live load is present behind the wall, but not on the wall
FACTORED FACTORED PERFORMANCE

LOAD EFFECT RESISTANCE RATIO
70410 129793 1.84
20504 28900 1.41
6709 11754 1.75
134619 330036 2.45
31222 43389 1.39
5608 13998 2.50
0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0] 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/ A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

PULLOUT
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Wall 1.xlsm (STR | MAX)

Date: 12/30/14
Designed By: CTH
Checked by: KD

LEVEL 2 | STEM LENGTH = 8.00 FT
HEIGHT = 11.25 FT
EARTH PRESSURE TRAFFIC SURCHARGE & WATER PRESSURE
Pa=| 3005.87 |[pif Pt = 1068.75  |plf
Feh =] 14580.59 [lbs. Ft= 5343.76  |[lbs.
Fev=| 3645.15 |lbs. Fw = 0.00 tbs.
STABILITY AGAINST SLIDING - LEVEL 2
<LIDING FORCE LOAD
UNFACTORED FACTOR FACTORED
Feh | 14580.59 1.50 21870.89
Ft 5343.76 1.75 9351.58
Fw 0.00 1.00 0.00
TOTAL 31222.47
RESISTING FORCE LOAD FRICTION RESISTANCE  FACTORED
WEIGHT FACTOR FACTOR FACTOR RESISTANCE
THRU SELECT FILL OR FOUNDATION 42833.03 1.35 0.62 1.00 36183.42
Fev 3645.15 1.50 0.62 1.00 3416.61
THRU JT. MAT'L OR FOUNDATION 6737.63 1.25 0.50 0.90 3789.12
SHEAR KEY {SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
EMBEDMENT 0.00 #N/A #N/A 0.50 0.00
TOTAL 43382.16

PERFORMANCE RATIO =

STABILITY AGAINST PULLOUT - LEVEL 2

PULLOUT FORCE UNFACTORED |LOAD FACTOR FACTORED
PULLOUT FORCE 2699.55 1.50 4049.33
TRAFFIC SURCHARGE FORCE 890.44 1.75 1558.28
WATER PRESSURE 0.00 1.00 0.G0
TOTAL 5607.61
RESISTING EQRCE Peff. = [ 34718 |sF
LOAD FRICTION RESISTANCE FACTORED
WEIGHT FACTOR FACTOR FACTOR RESISTANCE
ON STEM({SOIL TO SOIL IN Aeff) 3788.34 1.35 0.67 1.00 3449.61
ON STEM (SOIL TO CONCRETEINA{ 11126.39 1.35 0.50 0.90 6759.28
CONC. UNIT WEIGHT 6737.63 1.25 0.50 (.90 3789.12
(THROUGH JOINT MATERIAL)
SHEAR KEY (SHEAR STRENGTH) | 0.00 ] #N/A | 0 ! 0.90 0.00
13998.01

PERFORMANCE RATIO =
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Wall 1.xIsm {(STR | MAX)

STABILITY AGAINST OVERTURNING - LEVEL. 2

QVERTURNING MOMENT

Date; 12/30/14

Designed By: CTH

Checked by: KD

OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 14580.39 3.75 54677.23 1.50 82015.84
Ft 5343.76 5.63 30058.66 1.75 52602.66
Fw 0.00 0.00 ¢.00 1.00 0.00
TOTAL 134618.50
RESISTING MOMENT
RESISTANCE ~ FACTORED FACTCRED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT
UNIT L1 2774.00 1.14 0.00 1.25 3467.50 3952.95
UNIT L2 2098.00 2.31 0.00 1.25 2622.50 6057.98
SELECT FILL L1 15781.20 3.25 0.00 1.35 21304.62 63240.02
SELECTFRLL L2 10321.20 4.25 0.00 1.35 13933.62 58217.89
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Wall 1.xIsm (STR | MAX)

STABILITY AGAINST OVERTURNING - LEVEL 2 (CONTINUED)

Date: 12/30/14
Designed By: CTH
Checked by: KD

RESISTANCE ~ FACTORED  FACTORED
WEIGHT HORIZ. ARM  VERT. ARM FACTOR WEIGHT MOMENT
STEP L2 6000.00 7.00 0.00 1.35 8100.00 56700.00
EARTH SURCHARGE| 12656.25 5.33 0.00 1.35 17085.94 91125.00
Fev 3645.15 8.00 0.00 1.50 5467.72 43741.78
TOTAL 71981.90 | 330035.61 |

PERFORMANCE RATIO =
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Wall 1.xIsm (SERVICE i)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units)
LIMIT STATE: SERVICE-

PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007)

L evel Surcharge and Infinite Slope Condition

Project Name: [-89 Bridge Decks Replacement / |-89 Over Stowe Street
Location: Waterbury, VT
Comment: Wall 1

Load Diagram:

Revised BZY 3/3/12
The Neel Company
8328-D Traford Lane
Springfield, VA 22152
{703) 913-7858
Project No: TW4437

Date: 12/30/14
Designed By: CTH
Checked by: KD

: TRAFFIC LIVE LOAD: ¢ = yh
QLLiLiLJ[, b i d i)

L S 3

L Dk s

- Lo L

| IS

=
L -
FACE e =
HEK;\HT P BregMKa =
- : PR DA AU S
PESoN OO L —h

i ! i hed Fe=05yKaH?
Sty Tiseae e Eee N R S
: : i et i '
{ $ ; i P : ; E
TReY TETre 6y Teot NP ’}: | 2
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Typical Section, All details may not apply

External Stability Calculation {SERVICE-)

Stabhility Against Overturning: {moments about point "0")

% Factored Resisting Moments = gV . x,

2 Factored overturning Mmomen = YF (H/3) + YF(H/ 2)
Stability Against Sliding: e o

% Factored Resisting FForce PVtang,

nn

¥ Factored Unving korce
Bearing Pressure:
Factored Bearing Pressure

Y.F, + N,

It

(Y,V +Y,qL) (L -2e)

Eccentricity:

( x,is the horiz. distance between V and Q)

(use factored e)

o L (V+qgLXLi2)-[F,(H/3)+F(HI2)|

2 V+gL
{use factored V, gL, Fe, Ft for factored e)

Eccentricity {e)
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Wall 1.xIsm (SERVICE i)

T-WALL Retaining Wall Calculations v11h {L.RFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12

Level Surcharge and Infinite Slope Condition
LIMIT STATE: SERVICE-|

PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS {4th Ed, 2007)

The Neel Company
8328-D Traford Lane
Springfield, VA 22152
(703) 913-7858
Project No: TW4437

Project Name: |-892 Bridge Decks Replacement / |-89 Over Stowe Street Date: 12/30/14

Location: Waterbury, VT
Comment: Wall 1

GRADING GEOMETRY
DISTANCE TO SLOPE (d) = 0 FT
FILL SURCHARGE = 3.75 FT
DISTANCE TO BREAK = 5 FT
SLOPE ANGLE (R1) = 36.9 DEG
SLOPE ANGLE (1) = T4.0 DEG
TRAFFIC SURCHARGE = 2 FT
BACKFILL SPECIFICATIONS
SELECT INTERNAL FRICTION (@)= 34
WEIGHT ( )= T20
COHESION= 0
UNCLASSIFIED INTERNAL FRICTION (@)= 30
WEIGHT ( )= T20
COHESION = 0
FOUNDATION FOUNDATION TYPE S
INTERNAL FRICTION (@)= 32
FRICTION FACTORS
JOINT MATERIAL TO CONCRETE = 0.59
SELECT FILL TO CONCRETE - 0.50
UNCLASSIFIED FILL TO CONCRETE = 0.50
SELECT FILL TO FOUNDATION = tan(e) 0.62
PRECAST CONCRETE TO FOUNDATION = 0.50
SHEAR KEY STRENGTH = 2460
WATER PRESSURE
HEIGHT OF WATER TABLE BEHIND WALL = 0
HEIGHT OF WATER TABLE BEFORE WALL = 0
WIND ON SOUND BARRIER/OTHER STRUCTURE
WIND FORCE = 0
DISTANCE FROM TOP OF WALL/GUTTER LINE = 0

By: CTH

Checked by: KD
WALL GEOMETRY
HEIGHT (H) = 7.50
BATTER ( )} = 0
BASE (L) = 8
DEG Ka= 0.3298
PCF Ko = 0.4408
(assumed)
DEG Ka = 0.2958
PCF
{assumed)
(S for Soil, R for rock)
DEG Ko =

{ @ is min of select fill and foundation )
{ 0.8*TAN @f )

Ibs.

ET (From bottom of wall)
FT (From bottom of wall}
LBS

FT
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Wakl 1.xlsm (SERVICE i)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL :
FRICTION BETWEEN SOIL. & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LOAD FACTORS

DC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SQIL) :

EARTH PRESSURES (EH)

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOAD}), LS (LIVE LOAD SURCHARGE) :
WATER PRESSURE :
WIND LOAD :
GLOBAL STABILITY
OVERTURNING

SUM FACTORED OVERTURNING MOMENTS:
SUM FACTORED RESISTING MOMENTS:
PERFORMANCE RATIO:

SLIDING
SUM FACTORED HORIZONTAL FORCE:
FACTORED RESISTING FRICTION FORCE:
PERFORMANCE RATIO:

MAXIMUM BEARING PRESSURE

Meyerhof distribution which considers a uniform base pressure

84736

241824

2.85

19924

32448

1.63

distribution over an effective width of B' = . - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: Oy =
FACTORED SUM OF VERTICAL LOADS = 62876
FACTORED &= 0.89

FACTORED BEARING PRESSURE = 2022
FACTORED BEARING CAPACITY = #N/A
PERFORMANCE RATIO = #N/A

Date: 12/30/14
Designed By: CTH
Checked by: KD

(Not used for this project)
(Not used for this project)

SUM VERTICAL LOADS/(L-2e)

LB/5 FT WIDTH

ft ON SOIL

L L/4 =
PSF

PSF
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Wall 1.xIsm {SERVICE i)

Date: 12/30/14
Designed By: CTH
Checked by: KD

FACTORS OF SAFETY AT EACH LEVEL Live load is present behind the wall, but not on the wall
No. OF FACTORED  FACTORED PERFORMANCE
LEVEL HEIGHT ~ STEM LENGTH SHEAR KEYS  LOAD EFFECT RESISTANCE RATIO
1 [ 500 | 6.00 | 2 ]
OVERTURNING 43910 94907 2.16
SLIDING 12977 23222 1.79
PULLOUT 4159 10961 2.64
2 750 800 ] 0 ]
OVERTURNING 84736 241824 2.85
SLIDING 19924 32448 1.63
PULLOUT 3590 11487 3.20
3 1000 [ 000 ] 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 /A
4 [ 1250 T 000 ] 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 AN/A
5 1500 [ 0.00 | ) ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
6 7750 § 0.00 ] 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #7A
7 [ 2000 [ 000 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
8 [ 2250 [ 000 1 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
9 [ 2500 [ 0.00 1 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 BN/A
10 2750 [ 000 ] 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
11 3000 [ 000 ] 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
12 [3250 [ 000 ] 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
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Wall 1.xIsm (SERVICE i)

Date: 12/30/14
Designed By: CTH
Checked by: KD

LEVEL 2 | STEM LENGTH = 8.00 FT
HEIGHT = 11.25 FT
EARTH PRESSURE TRAFFIC SURCHARGE & WATER PRESSURE
Pa= 3005.87 |pif Pt = 1068.75 |plf
Feh=| 14580.59 |lbs. Ft = 5343.76 |lbs.
Fev = 3645.15 Ibs. Fw = 0.00 Ibs.
STABILITY AGAINST SLIDING - LEVEL 2
SLIDING FORCE UNFACTORED 1.OAD FACTOR FACTORED
Feh | 14580.59 1.00 14580.59
Ft 5343.76 1.00 5343.76
Fw 0.00 1.00 0.00
WIND LOAD 0.00 0.30 0.00
TOTAL 19924.36
RESISTING FORCE LOAD FRICTION RESISTANCE  FACTORED
WEIGHT FACTOR FACTOR FACTOR RESISTANCE
THRU SELECT FH.L. OR FOUNDATION 42893.03 1.00 0.62 1.00 26802.5
Fev 3645.15 1.00 0.62 1.00 2277.7
THRU JT. MATERIAL OR FOUNDATId 6737.63 1.00 0.50 1.00 3368.1
SHEAR KEY {SHEAR STRENGTH) 0.00 #N/A #] 1.00 0.0
EMBEDMENT 0.00 #N/A #N/A 1.00 0.0
TOTAL 32448.4

PERFORMANCE RATIO =

STABILITY AGAINST PULLOUT - LEVEL 2

PULLOUT FORCE UNFACTORED LOAD FACTOR  FACTORED
PULLOUT FORCE = [ 2699.55 1.00 2699.55
TRAFFIC SURCHARGE FORCE =|__ 890.44 1.00 890.44
WATER PRESSURE = 0.00 1.00 0.00
WIND LOAD = 0.00 0.30 0.00
TOTAL 3590.00
ISTING F Aeff.= [ 3418 |SF
LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 3788.34 1.00 0.67 1.00 25553
ON STEM (SOIL TO CONCRETE INA{_ 11126.39 1.00 0.50 1.00 5563.2
THRU JT. MATERIAL OR FOUNDATI]_ 6737.63 1.00 0.50 1.00 3368.1
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 1.00 0.0
11486.57

PERFORMANCE RATIO =
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Wall 1.xlsm (SERVICE i)

STABILITY AGAINST OVERTURNING - LEVEL 2

Date: 12/30/14

Designed By: CTH

Checked by: KB

QVERTURNING MOMEN
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 14580.59 3.75 54677.2 1.00 54677.2
Ft 5343.76 5.63 30058.7 1.00 30038.7
Fw 0.00 0.00 0.0 1.00 0.0
WIND LOAD 0.00 7.50 0.00 0.30 0.00
TOTAL 84735.9
RESISTING MOMENT
RESISTANCE ~ FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT RESISTANCE
PANEL L1 2774.00 1.14 0.00 1.00 2774.0 3162.4
PANEL L2 2098.00 2.31 0.00 1.00 2098.0 4846.4
SELECT FILL L1 15781.20 3.25 0.00 1.00 15781.2 51288.9
SELECT FILL L2 10321.20 4.25 0.00 1.00 10321.2 43865.1
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Wall 1.xlsm (SERVICE i)

STABILITY AGAINST OVERTURNING - LEVEL 2 (CONTINUED)

Date: 12/30/14
Designed By: CTH
Checked by: KD

RESISTANCE ~ FACTORED  FACTORED
WEIGHT  HORIZ.ARM  VERT. ARM FACTOR WEIGHT  RESISTANCE
STEP L2 6000.00 7.00 0.00 1.00 6000.0 42000.0
EARTH SURCHARGE] 12656.25 5.33 0.00 1.00 12656.3 67500.0
Fev 3645.15 8.00 0.00 1.00 3645.1 29161.2
TOTAL [53275.80 | 241823.03 |
PERFORMANCE RATIO = 2.85
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Wali 2.xIsm (STR | MIN)

T-WALL Retaining Walt Calculations v1 1h {LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: STRENGTH- MIN The Neel Company
PER AASHTQ LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) 8328-D Traford Lane
Level Surcharge and Infinite Stope Condition Springfield, VA 22152
{703) 913-7858
Project Name: -89 Bridge Decks Replacement / -89 Over Stowe Street Project No: 4437
Location: Waterbury, VT Date: 1/5/15
Comment: Wall 2 Designed By: CTH

Checked by: KD
Load Diagram: o JRAFFICLIVELOAD:g=yB
?_ CTTT T T T T T

FACE
HEWGHT

| DESIGN

Typical Section (For illustration only, Some details may not apply)

External Stability Calculation (STRENGTH-! MIN)
Stability Against Overturning: (moments about point "O")
£ Factored Resisting Moments PV - x4 x,is the horiz, distance between V and O)
X Factored overturning Momen Y F,(H/3)+ X, F(H /! 2)

Stahility Against Sliding:

i #

= Factored Resisting Force = ¢V tan ¢,.
¥ Factored Uriving rorce = Y,F, +YF,
Bearing Pressure: ©F
Factored Bearing Pressure =(Y\V+Y,qL)/(L-2¢) {use factored e)
Eccentricity: _
Eccentricity (e) _ L (V+qL)LI2)-F,(H/3)+F(H/2)]|
2 V+glL

(use factored V, gL, Fe, Ft for factored e)
(q=0, Ft=0 for this case)
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Wall 2.xIsm {STR | MIN)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
Level Surcharge and Infinite Slope Condition The Neel Company
LIMIT STATE: STRENGTH-I MIN 8328-D Traford Lane
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) Springfield, VA 22152

(703) 913-7858
Project No: 4437

Project Name: [-89 Bridge Decks Replacement / 1-89 Over Stowe Street Pate: 1/5/15
Location: Waterbury, VT By: CTH
Wall Name: Walf 2 Checked by: KD

GRADING GEOMETRY WALL GEOMETRY

DISTANCE TO SLOPE (d) = 0 FT HEIGHT (H) = 9.50

FILL SLRCHARGE = 3.75 FT BATTER () = 0

DISTANCE TO BREAK = 5 FT BASE (L.) = 10

SLOPE ANGLE (B1) = 36.9 DEG

SLOPE ANGLE (1) = 11.2 DEG

TRAFFIC SURCHARGE = 2 FT

BACKFILL SPECIFICATIONS

SELECT INTERNAL FRICTION (@)= 34 DEG Ka = 0.3179
WEIGHT { )= 120 PCF Ko = 0.4408
COHESION= 0 (assumed)

UNCLASSIFIED INTERNAL FRICTION (@)= 30 DEG Ka =
WEIGHT ( )= 120 PCF
COHESION = 0 {assumed)

FOUNDATION FOUNDATION TYPE S (S for Scil, R for rock)
INTERNAL FRICTION (Qf) = 30 DEG Kp= F 3.0000 |

FRICTION FACTORS

JOINT MATERIAL TO CONCRETE = 0.59

SELECT FILL TO CONCRETE = 0.50

UNCLASSIFIED FILL TO CONCRETE = 0.50

SELECT FILL TO FOUNDATION = tan{e) 0.58 { @ is min of select fill and foundation )

PRECAST CONCRETE TO FOUNDATION = 0.46 ( 0.8*TAN @f )

SHEAR KEY STRENGTH = 2460 fbs.

WATER PRESSURE

HEIGHT OF WATER TABLE BEMIND WALL = 0 FT {From bottom of wall)
HEIGHT OF WATER TABLE BEFORE WALL = 0 FT {From bottom of wall)
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Wall 2.xlsm (STR | MiN)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL :
FRICTION BETWEEN SOIL & CONC, :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LOAD FACTORS

DC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SOIL) :

EARTH PRESSURES (EM)

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOAD), LS (LIVE LOAD SURCHARGE) :

WATER PRESSURE. :

GLOBAL STABILITY
OVERTURNING
SUM FACTORED OVERTURNING MOMENTS
SUM FACTORED RESISTING MOMENTS
PERFORMANCE RATIO

SLIDING
SUM FACTORED HORIZONTAL FORCE
FACTORED RESISTING FRICTION FORCE
PERFORMANCE RATIO

MAXIMUM BEARING PRESSURE

Date: 01/05/15
Designed By: CTH
Checked by: KD

1.00
0.90
0.90
0.90
0.50
0.60

{Not used for this project)
{Not used for this project)

0.20
1.00

199919

479193

2.40

39984

46674

1.17

Meyerhof distribution which considers a uniform base pressure
distribution over an effective width of B' = L. - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: Sv =
FACTORED SUM OF VERTICAL LOADS = 104818

FACTORED g= 1.33

FACTORED BEARING PRESSURE = 2859

FACTORED BEARING RESISTANCE = #N/A

PERFORMANCE RATIO = #N/A

SUM VERTICAL LOADS/(1.-2e)

LB/5 FT WIDTH

< L/4=
PSF

PSF

ft ON SOIL
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Wall 2.xlsm (STR ! MIN)

Date: 01/05/15
Designed By: CTH
Checked by: KD

PERFORMANCE RATIO AT EACH LEVEL Live load is present behind the wall, but not on the wall
No. OF FACTQRED FACTORED  PERFORMANCE
LEVEL HEIGHT STEM LENGTH SHEAR KEYS  LOAD EFFECT RESISTANCE RATIO
1 [ 4.50 | 6.00 [ 2 |
OVERTURNING 58495 89452 1.53
SLIDING 17983 21171 1.18
PULLOUT 5522 9393 170
2 | 7.00 [ 8.00 [ 2 |
OVERTURNING 115456 232825 2.02
SLIDING 27936 37562 1.34
PULLOUT 5134 14633 2.85
3 [ 950 [ 1000 ] 0 |
OVERTURNING 199919 479193 2.40
SLIDING 39984 46674 1.17
PULLOUT 6713 16056 2.39
4 [7200 0.00 I 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
5 [ 1450 [ 0.00 ] 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 ENTA
6 [77.00 [ 000 ] 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
7 [ 7950 0.00 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
8 [2200 | 0.00 I 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N7A
9 [2450 ] 0.00 I 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
10 [27.00 1} 0.00 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N7A
11 [T2550 0.00 I 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 ¢ #N/A
PULLOUT 0 0 #N/A
12 [ 3200 | 0.00 I 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #NTA
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Wall 2.xIsm (STR { MIN)

Date: 01/05/15
Designed By: CTH
Checked by: KD

LEVEL 3 | STEMLENGTH =] __10.00 _|FT
HEIGHT ={ _ 13.25  |FT
EARTH PRESSURE TRAFFIC SURCHARGE & EARTH PRESSURE
Pa=[_ 3998.54 |pIf Pt=[_1207.11_ |pif
Feh=| 19614.31 |lbs. Ft= | 6035.53 |lbs.
Fev=| 3871.25 |lbs. Fw = 0.00 lbs.
STABILITY AGAINST SLIDING - LEVEL 3
=LIDING FORCE LOAD
UNFACTORED  FACTOR FACTORED
Feh 19674.31 1.50 2942147
Ft 6035.53 T.75 10562.18
Fw 0.00 1.00 0.00
TOTAL 39983.64
RESISTING FORCE LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
THRU SELECT FILL OR FOUNDATION _68260.43 1.00 0.58 1.00 39410.17
Fev 3871.25 1.50 0.58 1.00 3352.60
THRU JT. MAT'L OR FOUNDATION | T0454.63 0.90 0.46 0.90 3911.32
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
EMBEDMENT 0.00 #N/A #N/A 0.50 0.00
TOTAL 46674.09
PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 3
PULLOUT FORCE UNFACTORED LOAD FACTOR _ FACTORED
PULLOUT FORCE 3473.89 1.50 5210.83
TRAFFIC SURCHARGE FORCE 858.40 .75 1502.20
WATER PRESSURE 0.00 1.00 0.00
TOTAL 6713.03
RESISTING FORCE Aeff.= [__44.18 ]sF
LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR  RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 6083.90 1.00 0.67 1.00 4103.64
ON STEM (SOIL TO CONCRETE IN A{__17868.45 1.00 0.50 0.90 8040.80
THRU JT. MAT'L OR FOUNDATION [ 10454.63 0.90 0.46 0.90 3911.32
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
TOTAL 16055.76

PERFORMANCE RATIO =
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Wall 2.xIsm (STR | MIN)

Date: 01/05/15
Designed By: CTH

Checked by: KD
STABIITY AGAINST QVERTURNING - LEVEL 3
OVERTURNING MOMENT
OVERTURNING L 0AD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 19614.31 4.42 86629.87 1.50 129944.81
Ft 6035.53 6.63 39985.38 1.75 69974.42
Fw 0.00 0.00 0.00 1.00 0.00
TOTAL 199919.23
RESISTING MOMENT
RESISTANCE FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT
UNIT L1 2586.00 1.20 0.00 0.90 2327.40 2792.88
UNIT L2 2098.00 2.31 0.00 0.90 1888.20 4361.74
UNIT L3 2360.00 3.09 0.00 0.90 2124.00 6563.16
SELECT FILL L1 14131.20 3.25 0.00 1.00 14131.20 45926.40
SELECT FILL L2 10321.20 4.25 0.00 1.00 10321.20 43865.10
SELECT FILL. L3 13112.40 5.25 0.00 1.00 13112.40 68840.10
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Wall 2.xlsm (STR | MIN)

STABILITY AGAINST OVERTURNING ~ LEVEL 3 (CONTINUED)

Date: 01/05/15

Designed By: CTH

Checked by: KD

RESISTANCE ~ FACTORED  FACTORED
WEIGHT HORIZ. ARM  VERT. ARM FACTOR WEIGHT MOMENT
STEP L2 5400.00 7.00 0.00 1.00 5400.00 37800.00
STEP L3 8400.00 9.00 0.00 1.00 8400.00 75600.00
EARTH SURCHARGE] 20306.25 6.67 0.00 1.00 20306.25 | 135375.00
Fev 3871.25 70.00 0.00 1.50 5806.87 58068.68
TOTAL | 83817.52 | 479193.07 |

PERFORMANCE RATIO =
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Wall 2.xIsm (STR | MAX)

T-WALL Retaining Wall Calculations v1 1h (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: STRENGTH-I1 MAX The Neel Company
PER AASHTO LRFE BRIDGE DESIGN SPECIFICATIONS {(4th Ed, 2007) 8328-D Traford Lane
Level Surcharge and Infinite Slope Condition Springfield, VA 22152
(703) 913-7858
Project Name: |-8% Bridge Decks Replacement / [-8Q Over Stowe Street Project No: 4437
Location: Waterbury, VT Date: 1/5/15
Comment: Wall 2 Designed By: CTH

Checked by: KD
L.oad Diagram:

} TRAFFIC LIVE LOAD: q = vh
A 0 U O T U 0 O
: , b 1Y
! . K
; L. "
] E i
P e bt
: E et -
FACE P -
HEWGHT _ A
: ! - e
; DESIan Sty Xauay Lent SO A R -
4o b0 hes Fe=05yKaH?
ipaaiate S S
: Lol b
L TERI oy Tane
i N
T . =7 Tauazyiex Nerezers BN u
S ) ) ~_,u,:‘s.f*-_hm\m,;*\llﬂuﬁmﬁm,m .
R 1
" F—Y an O
ot | e ol

Typical Section (For illustration only, Some details may not apply)

External Stability Calcutation (STRENGTH-I MAX)
Stability Against Overturning: {(moments about point "0O")

% Factored Resisting Moments PV - xo( x,is the horiz. distance between V and Q)
X Factored overturning mMomen Y F,(H/3)+ Y F(H/2)
Stability Against Sliding:

¥ Factored Resisting Force
2 Factored Uriving +orce

Bearing Pressure:
Factored Bearing Pressure

o

¢Vtan g,
YF, + LF,

(Y,V+Y,qL)/(L-2¢) (use factored e)
Eccentricity (e) oL (V4qgl)L/2)-|F,(HI3)+F(H/2)

2 V+gqlL
(use factored V, qL, Fe, Ft for factored e}
(g=0, Ft=0 for this case)

Eccentricity:
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wall 2.xIsm (STR | MAX)

T-WALL Retaining Wall Calcutations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
Level Surcharge and infinite Slope Condition The Neel Company
LIMIT STATE: STRENGTH-| MAX 8328-D Traford Lane
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) Springfield, VA 22152

{(703) 913-7858
Project No: 4437

Project Name: -89 Bridge Decks Replacement / |-89 Over Stowe Street Date: 1/5/15
Location: Waterbury, VT By: CTH
Wall Name: Wall 2 Checked by: KD

GRADING GEOMETRY WALL GEOMETRY

DISTANCE TO SLOPE (d} = 0 FT HEIGHT (H) = 9.50

FILL SURCHARGE = 3.75 FT BATTER () = §]

DISTANCE TO BREAK = 5 FT BASE (L) = 70

SLOPE ANGLE {(&1) = 36.9 DEG

SLOPE ANGLE (1) = 11.2 DEG

TRAFFIC SURCHARGE = 2 FT

BACKFILL SPECIFICATIONS

SELECT INTERNAL FRICTION (@)= 34 DEG Ka= 0.3179
WEIGHT ( )= 120 PCF Ko = 0.4408
COHESION= 0 (assumed)

UNCLASSIFIED INFTERNAL FRICTION (@)= 30 DEG Ka = mj
WEIGHT ( )= 120 PCF
COHESION = 0 {(assumed)

FOUNDATION FOUNDATION TYPE 3 (S for Soil, R for rock)
INTERNAL FRICTION (@)= 30 DEG Kp = 3.0000

FRICTION FACTORS

JOINT MATERIAL TO CONCRETE = 0.59

SELECT FILL TO CONCRETE = 0.50

UNCLASSIFIED FILL TO CONCRETE = 0.50

SELECT FILL TO FOUNDATION = tan(e) 0.58 ( @ is min of select fill and foundation )

PRECAST CONCRETE TO FOUNDATION = 0.46 ( 0.8*TAN Pf)

SHEAR KEY STRENGTH = 2460 Ibs.

WATER PRESSURE

HEIGHT OF WATER TABLE BEHIND WALL = 8] FT {From bottom of wall)
HEIGHT OF WATER TABLE BEFORE WALL = 0 FT {(From bottom of wall)
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Wall 2.xlsm (STR | MAX)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL :
FRICTION BETWEEN SOIL & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LOAD FACTORS

DC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SOIL) :

EARTH PRESSURES (EH)

HORIZONTAL. COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOAD), LS (LIVE LOAD SURCHARGE) :

WATER PRESSURE :

GLOBAL STABILITY
OVERTURNING
SUM FACTORED OVERTURNING MOMENTS
SUM FACTORED RESISTING MOMENTS
PERFORMANCE RATIO

SLIDING
SUM FACTORED HORIZONTAL FORCE
FACTORED RESISTING FRICTION FORCE
PERFORMANCE RATIO

MAXIMUM BEARING PRESSURE

Meyerhof distribution which considers a uniform base pressure

1.00
0.90
0.90
0.90
0.50
0.60

199919

627120

3.14

39984

61989

1.55

distribution over an effective width of B' = L - Ze

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: Sy ==
FACTORED SUM OF VERTICAL LOADS = 132368

FACTORED e 0.98

FACTORED BEARING PRESSURE = 3292

FACTORED BEARING RESISTANCE = #N/A

PERFORMANCE RATIO = #N/A

Date: 01/05/15
Designed By: CTH
Checked by: KD

(Not used for this project)
{Not used for this project)

SUM VERTICAL LOADS/(L-2e)

LB/5 ET WIDTH
< L/4 =

PSF

PSF

ft ON SOIL
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Wall 2.xlsm (STR | MAX)

Date: 01/05/15
Designed By: CTH
Checked by: KD

PERFORMANCE RATIQ AT EACH LEVEL Live load is present behind the wall, but not on the wall
No. OF FACTORED  FACTORED PERFORMANCE
LEVEL HEIGHT ~ STEM LENGTH SHEAR KEYS  LOAD EFFECT RESISTANCE RATIO
1 [ 450 | 6.00 | 2 l
OVERTURNING 58495 116141 1.99
SLIDING 17983 26560 1.48
PULLOUT 5522 11192 2.03
2 | 700 | 8.00 | 2 |
OVERTURNING 115456 303889 2.63
SLIDING 27936 48377 1.73
PULLOUT 5134 18326 3.57
3 ] 950 | 10.00 | 0 |
' OVERTURNING 199919 627120 3.14
SLIDING 39984 61989 1.55
PULLOUT 6713 21827 3.25
4 1200 [ 0.00 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #NTA
5 [ 1450 [ 000 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #NA
6 7700000 ] 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 FN7A
7 1950 [ _0.00 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #EN/A
8 [ 2200 [ 000 ] 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 FNJA
9 [Z850] 0.00 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
10 2700 [ 000 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 EXNVLY
1 2950 1 0.00 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 o} #N/A
12 [ 3200 {000 1 0 ]
OVERTURNING 0 0 H#N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
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Wall 2.xlsm (STR | MAX)

Date: 01/05/15
Designed By: CTH
Checked by: KD

LEVEL 3 i STEM LENGTH = 10.00 FT
HEIGHT = 13.25 FT
EARTH PRESSURE TRAFFIC SURCHARGE & EARTH PRESSURE
Pa=| 3998.54 |[pif Pt = 1207.11 plf
Feh =] 19614.31 {lbs. Ft = 6035.53 |[ibs.
Fev = 3871.25 Ibs. Fw = 0.00 |bs.
STABILITY AGAINST SLIDING - LEVEL 3
SLIDING FORCE LOAD
UNFACTORED FACTOR FACTORED
Feh 19614.31 1.50 29421.47
Ft 6035.53 1.75 10562.18
Fw (.00 1.00 0.00
TOTAL 39983.64
RESISTING FORCE L.OAD FRICTION RESISTANCE  FACTORED
WEIGHT FACTOR FACTOR FACTOR RESISTANCE
THRU SELECT Fi.L OR FOUNDATION 68260.43 1.35 0.58 1.00 53203.74
Fev 3871.25 1.50 0.58 1.00 3352.60
THRU JT. MAT'L OR FOUNDATION 10454.63 1.25 0.46 0.90 5432.38
SHEAR KEY {SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
EMBEDMENT 0.00 #N/A #N/A 0.50 0.00
TOTAL. 61988.72

PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 3

BULLOUT FORCE UNFACTORED LOAD FACTOR  FACTORED
PULLOUT FORCE 3473.89 1.50 5210.83
TRAFFIC SURCHARGE FORCE 858.40 1.75 1502.20
WATER PRESSURE 0.00 1.00 0.00
TOTAL 6713.03
RESISTING FORCE Aeff.= [ 4418 |SF
LOAD FRICTION RESISTANCE FACTORED
WEIGHT FACTOR FACTOR FACTOR RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 6083.90 1.35 0.67 1.00 5539.91
ON STEM (SOIL TO CONCRETE IN A{ 17868.45 1.35 0.50 0.90 10855.08
THRU JT. MAT'L OR FOUNDATION 10454.63 1.25 0.46 0.90 5432.38
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
TOTAL 21827.38

PERFORMANCE RATIO =
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Wall 2.xlsm (STR | MAX)

Date: 01/05/15
Designed By: CTH

Checked by: KD
STABILITY AGAINST OVERTURNING - LEVEL 3
QVERTURNING MOMENT
OVERTURNING L.OAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 19614.31 4.42 86629.87 1.50 129944.81
Ft 6035.53 6.63 39985.38 1.75 69974.42
Fw 0.00 0.00 0.00 1.00 0.00
TOTAL 199919.23
RESISTING MOMENT
RESISTANCE  FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT
UNIT L1 2586.00 1.20 0.00 1.25 3232.50 3879.00
UNIT L2 2098.00 2.31 0.00 1.25 2622.50 6057.98
UNIT L3 2360.00 3.09 0.00 1.25 2950.00 9115.50
SELECT FILL L1 14131.20 3.25 0.00 1.35 19077.12 62000.64
SELECTFILL L2 10321.20 4,25 0.00 1.35 13933.62 59217.89
SELECT FILL L3 13112.40 5.25 0.00 1.35 17701.74 92934.14
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Wall 2.xlsm (STR | MAX)

STABILITY AGAINST OVERTURNING - LEVEL 3 (CONTINUED)

Date: 01/05/15
Designed By: CTH
Checked by: KD

RESISTANCE  FACTORED FACTORED

WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT

STEP L2 5400.00 7.00 0.00 1.35 7290.00 51030.00
STEP L3 8400.00 9.00 0.00 1.35 11340.00 102060.00
EARTH SURCHARGE| 20306.25 6.67 0.00 1.35 27413.44 182756.25
Fev 3871.25 10.00 0.00 1.50 5806.87 58068.68

TOTAL

PERFORMANCE RATIO =

[[111367.79 | 62712007 |
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Wall 2.xIsm (SERVICE i)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units)
LIMIT STATE: SERVICE-

PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007)
Level Surcharge and Infinite Slope Condition

Revised BZY 3/3/12
The Neel Company

8328-D Traford Lane
Springfield, VA 22152
(703) 913-7858
Project Name: 1-89 Bridge Decks Replacement / [-89 Over Stowe Street Project No: 4437
Location: Waterbury, VT Date: 01/05/15
Comment: Wall 2 Pesigned By: CTH
Load Diagram:

Checked by: KD
TRAFFIC LIVE LOAD: g = v h

AR ST U O O I O I
; bt
b b -
i ; : £ !
; e R . wh
! t LAVS ZEW y ' !
I ~
i o oA e, ; bk ]
H i £ i
FACE : g P ke -
HEIGHT £ u*l%_:-!_.vl‘ &8 P RogMKa o
| DESIGN [ e e i 3
iR saatys Souss 0 SV e
; i R S ; i Fe=0.5y KaH?
smaits Shelol.¥s Sée ; B e
L i P — 1
i : . e "'LI"“ - | -
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| i =
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u;t.,..._ L ] o - -‘,v"\.i'"‘».&""w,n'ilr"m"'» I T - r
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R.T P Van @
BN 7y P

Typical Section, All details may not apply
External Stability Calculation (SERVICE-1)
Stability Against Overturning: {moments about point "0")
T Factored Resisting Moments ¢V -x, (x,is the horiz. distance between V and O)
¥ Factored overturning Momen Y E(HI3)+ YF(HI?2)
Stability Against Sliding: o ol

= Factored Resisting Force $Viang,
2 tactored priving Force
. 9 Y,F, +YF,
Bearing Pressure:

Factored Bearing Pressure

It H

i

=(Y,V+Y,qL)/(L~2e) (use factored e)
Eccentricity:

_ L (VqL)LI2)-|F,(H/3)+F(H/2)|

2 V+gqL
(use factored V, gL, Fe, Ft for factored e)

Eccentricity (8)
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Wall 2.xIsm (SERVICE i)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units)

Level Surcharge and Infinite Slope Condition
LIMIT STATE: SERVICE-I

PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007)

Revised BZY 3/3/12
The Neel Company
8328-D Traford Lane
Springfietd, VA 22152
{703) 913-7858
Project No: 4437

Project Name: |-89 Bridge Decks Replacement / I-89 Over Stowe Street Date: 1/5/15
l.ocation: Waterbury, VT By: CTH
Comment: Wall 2 Checked by: KD
GRADING GEOMETRY WALL GEOMETRY
DISTANCE TO SLOPE (d) = 0 FT HEIGHT (H) = 9.50
FILL SURCHARGE = 3.75 FT BATTER () = 4]
DISTANCE TO BREAK = 5 FT BASE (L.} = 10
SLOPE ANGLE (R1) = 36.9 DEG
SLOPE ANGLE (B = 11.2 DEG
TRAFFIC SURCHARGE = 2 FT
BACKFILL. SPECIFICATIONS
SELECT INTERNAL FRICTION (@)= 34 DEG Ka = 0.3179
WEIGHT ( )= 120 PCF Ko = 0.4408
COHESION= 8] (assumed)
UNCLASSIFIED INTERNAL FRICTION (@)= 30 DEG Ka = 0 96
WEIGHT ()= 120 PCF
COHESION = 0 (assumed)
FOUNDATION FOUNDATION TYPE S (S for Sail, R for rock}
INTERNAL FRICTION (@)= 30 DEG Kp = G000
FRICTION FACTORS
JOINT MATERIAL TO CONCRETE = 0.59
SELECT FILL TO CONCRETE = 0.50
UNCLASSIFED FILL TO CONCRETE = 0.50
SELECT FILL TO FOUNDATION = tan(e) 0.58 { @ is min of select fill and foundation )
PRECAST CONCRETE TO FOUNDATION = 0.46 ( 0.8*TAN @f )
SHEAR KEY STRENGTH = 2460 ibs.
WATER PRESSURE
HEIGHT OF WATER TABLE BEHIND WALL = 0 FT (From hottom of wall)
HEIGHT OF WATER TABLE BEFORE WALL = 0 FT (From bottom of wall)
WIND ON SOUND BARRIER/OTHER STRUCTURE
WIND FORCE = 0 LBS
DISTANCE FROM TOP OF WALL/GUTTER LINE = 0 FT
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Wall 2.xism (SERVICE i)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL :
FRICTION BETWEEN SOIL & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

L.OAD FACTORS

DC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SOIL) :

EARTH PRESSURES (EH)

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LE (VEHICULAR LIVE LOAD), LS (LIVE LOAD SURCHARGE) :

WATER PRESSURE :
WIND LOAD :

GLOBAL STABILITY
OVERTURNING
SUM FACTORED OVERTURNING MOMENTS:
SUM EACTORED RESISTING MOMENTS:
PERFORMANCE RATIO:

SLIDING
SUM FACTORED HORIZONTAL FORCE:
FACTORED RESISTING FRICTION FORCE:
PERFORMANCE RATIO:

MAXIMUM BEARING PRESSURE

Date: 01/05/15
Designed By: CTH
Checked by: KD

1.00 {Not used for this project)
1.00 {Not used for this project)

126615

461361

3.64

25650

46474

1.81

Meyerhof distribution which considers a uniform base pressure
distribution over an effective width of B* = | - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: gy =
FACTORED SUM OF VERTICAL LOADS = 94586
FACTORED e= 0.83
FACTORED BEARING PRESSURE = 2268
FACTORED BEARING CAPACITY = #N/A
PERFORMANCE RATIO = #N/A

SUM VERTICAL LOADS/(L-Ze)

LB/5 FT WIDTH
< L/4 = ft ON SOIL

PSF

PSF
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Walt 2.xism (SERVICE i)

Date: 01/05/15
Designed By: CTH
Checked by: KD

FACTORS OF SAFETY AT EACH LEVEL Live load is present behind the wall, but not on the wall
No. OF FACTORED FACTORED  PERFORMANCE
LEVEL HEIGHT STEM LENGTH SHEAR KEYS  LOAD EFFECT RESISTANCE RATIO
1 [ 450 | 6.00 | 2 ]
OVERTURNING 36413 85259 2.34
SLIDING 11362 21523 1.89
PULLOUT 3411 10502 3.08
2 | 7.00 | 8.00 | 2 |
OVERTURNING 72584 223427 3.08
SLIDING 17808 37922 213
PULLOUT 3280 16375 4.99
3 [ 950 1 10.00 | 0 i
OVERTURNING 126615 461361 3.64
SLIDING 25650 46474 1.81
PULLOUT 4332 17867 412
4 1200 [ 000 ] 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
5 f 1450 | 0.00 | 0 i
OVERTURNING 0 0 H#N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
6 t 17.00 | 0.00 1 0 i
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 O #N/A
7 195 [ 000 1 0 |
OVERTURNING 0 ¢ #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 H#N/A
8 [ 2200 ] 0.00 § 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 §] #N/A
PULLOUT 0 #] #N/A
9 | 2450 0.00 | 0 |
OVERTURNING 0 0 #N/A
SLIDING G 0 #N/A
PULLOUT 0 0 #N/A
10 | 27.00 ] 0.00 i 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 o #N/A
11 | 29.50 } 0.00 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
12 | 3200 '} 0.00 | 0 i
OVERTURNING 0 0 #N/A
SLIDING o 0 #N/A
PULLOUT 0 0 #N/A
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Wall 2.xlsm (SERVICE i)

Date: 01/05/15
Designed By: CTH
Checked by: KD

LEVEL 3 | STEMLENGTH=[__ 10.00 _|FT
HEIGHT =|__13.25 __|FT
EARTH PRESSURE TRAFFIC SURCHARGE & WATER PRESSURE
Pa=] 3998.54 |plf Pt=[ 1207.11 |plf
Feh = 19614.37 |lbs. Ft= [ 6035.53 |lbs.
Fev=| 3871.25 |lbs. Fw = 0.00 Ibs.
STABILITY AGAINST SLIDING - LEVEL 3
SLIDING FORCE LOAD
UNFACTORED _ FACTOR FACTORED
Feh 19614.31 1.00 19614.31
Ft 6035.53 1.00 6035.53
Fw 0.00 1.00 0.00
WIND LOAD 0.00 0.30 0.00
TOTAL 25649.84
RESISTING FORCE LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
THRU SELECT FILL OR FOUNDATION  68260.43 1.00 0.58 1.00 39410.2
Fev 3871.25 1.00 0.58 1.00 2235.1
THRU JT. MATERIAL OR FOUNDATI(_10454.63 1.00 0.46 1.00 4828.8
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 1.00 0.0
EMBEDMENT 0.00 #N/7A #N/A 1.00 0.0
TOTAL 46474.0
PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 3
PULLOUT FORCE UNFACTORED LOAD FACTOR _FACTORED
PULLOUT FORCE = [3473.89 1.00 3473.89
TRAFFIC SURCHARGE FORCE =] 858.40 1.00 858.40
WATER PRESSURE = 0.00 1.00 0.00
TOTAL 4332.29
ESISTI Aeff.= [ 44.18__1SF
LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 6083.90 1.00 0.67 1.00 4103.6
ON STEM (SOIL TO CONCRETE IN A{__17868.45 1.00 0.50 1.00 8934.2
THRU JT. MATERIAL OR FOUNDATI(_ 10454.63 T.00 0.46 1.00 4828.8
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 1.00 0.0
TOTAL 17866.7

PERFORMANCE RATIO =
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Wall 2.xIsm (SERVICE i)

STABILITY AGAINST OVERTURNING - LEVEL 3

Date: 01/05/15

Designed By: CTH

Checked by: KD

QVERTURNING MOMENT
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 19614.31 4.42 86629.9 1.00 86629.9
Ft 6035.53 6.63 35985.4 1.00 39985.4
Fw 0.00 0.00 0.0 1.00 0.0
WIND LOAD 0.00 9.50 0.00 0.30 0.00
TOTAL 126615.3
RESISTING MOMENT
RESISTANCE  FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT RESISTANCE
PANEL L1 2586.00 1.20 0.00 1.00 2586.0 3103.2
PANEL L2 2098.00 2.31 0.00 1.00 2098.0 4846.4
PANEL L3 2360.00 3.09 0.00 1.00 2360.0 7292.4
SELECT FILL L1 14131.20 3.25 0.00 1.00 14131.2 45926.4
SELECT FILL L2 10321.20 4.25 0.00 1.00 10321.2 43865.1
SELECT FILL L3 13112.40 5.25 0.60 1.00 13112.4 68840.1
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Wall 2.xIsm (SERVICE i)

STABILITY AGAINST QVERTURNING - LEVEL 3 (CONTINUED)

Date: 01/05/15
Designed By: CTH
Checked by: KD

RESISTANCE ~ FACTORED  FACTORED
WEIGHT  HORIZ.ARM  VERT. ARM FACTOR WEIGHT  RESISTANCE
STEP L2 5400.00 7.00 0.00 1.00 5200.0 37800.0
STEP L3 8400.00 9.00 0.00 1.00 8400.0 75600.0
EARTH SURCHARGE|  20306.25 6.67 0.00 1.00 20306.3 135375.0
Fev 3871.25 10.00 0.00 1.00 3871.0 38712.5
TOTAL [ 82586.30 | 461361.04 |

PERFORMANCE RATIO =
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wall 3.xlsm (STR | MIN)

T-WALL Retaining Wall Calculations v1 1% (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: STRENGTH-I MIN The Neel Company
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) 8328-D Traford Lane
Leve! Surcharge and Infinite Slope Condition Springfield, VA 22152

{(703) 913-7858
Project Name: [-89 Bridge Decks Replacement / {-89 Over Stowe Street

Project No: 4437
Location: Waterbury, VT Date: 12/30/14
Comment: Wall 3 Designed By: CTH
Checked by: KD
L.oad Diagram:

TRAFFIC LIVE LOAD: g = yh
; NI

[

K

¥

)

;

Mi

Y
FACE e
HEIGET M Kt """‘:;

E&Efaﬁﬁ U S ....t - ..._.N._.__.._.?_.

b,

Typical Section (For illustration only, Some details may not apply)

External Stability Calculation (STRENGTH-I MIN)
Stability Against Overturning: (moments about point "0")

¥ Factored Resisting Moments PV - x4 x,is the horiz. distance between V and O)
X Factored overturning Momen Y. F(H/3)+ Y F(H/2)

Stability Against Sliding:

I

* Factored Resisting Force = gV tan ¢,
¥ Factored Uriving Force = Y.F +YF
Bearing Pressure: o
Factored Bearing Pressure ={Y,V+Y,qL)/(L-2e) (use factored e)
Eccentricity: _
Eccentricity (e) L _ V+gl)LI2)-F,(HI3)+ F(H/2)|
2 V+glL

{use factored V, gk, Fe, Ft for factored e)
{g=0, Ft=0 for this case)
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T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units)

Level Surcharge and Infinite Slope Condition
LIMIT STATE: STRENGTH-| MIN

PER AASHTO LRF[> BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007)

Project Name: [-89 Bridge Decks Replacement / I-89 QOver Stowe Street

l.ocation: Waterbury, VT
Wall Name: Wall 3

Wall 3.xlsm (STR | MIN)

Revised BZY 3/3/12
The Neel Company
8328-D Traford Lane
Springfield, VA 22152
{(703) 913-7858
Project No: 4437

Date: 12/30/14
By: CTH
Checked by: KD

GRADING GEOMETRY WALL GEOMETRY

DISTANCE TO SLOPE (d) = 4] FT HEIGHT (H) = 10.50

FILL SURCHARGE = 3.75 FT BATTER () = 0

DISTANCE TO BREAK = 5 FT BASE (L) = 10

SI.OPE ANGLE (R1) = 36.9 DEG

SLOPE ANGLE (1) = 10.1 DEG

TRAFFIC SURCHARGE = 2 FT

BACKFILL SPECIFICATIONS

SELECT INTERNAL FRICTION (@)= 34 DEG Ka 0.3740
WEIGHT ( )= 120 PCF Ko 0.4408
COHESION= 0 {assumed)

UNCLASSIFIED INTERNAL FRICTION (@)= 30 DEG Ka=
WEIGHT ( )= 120 PCF
COHESION = 0 (assumed)

FOUNDATION FOUNDATION TYPE S (S for Soil, R for rock)
INTERNAL FRICTION (@f) = 30 DEG Kp = @0:]

FRICTION FACTORS

JOINT MATERIAL TQ CONCRETE = 0.59

SELECT FIEL TO CONCRETE = 0.50

UNCLASSIFIED FILEL TO CONCRETE = 0.50

SELECT FILL TO FOUNDATION = tan{a) 0.58 ( @ is min of select fill and foundation )

PRECAST CONCRETE TO FOUNDATION = 0.46 ( 0.8*TAN @f )

SHEAR KEY STRENGTH = 2460 Ibs.

WATER PRESSURF

HEIGHT OF WATER TABLE BEHIND WALL = 0 FT (From bottom of wall)
HEIGHT OF WATER TABLE BEFORE WALL = Q FT (From bottom of wali)
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Wall 3.xIsm (STR | MIN)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL. :
FRICTION BETWEEN SOIL & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LOAD FACTORS

DC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SOIL) :

EARTH PRESSURES {EH)

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL {VEHICULAR LIVE LOAD), LS {LIVE LOAD SURCHARGE) :

WATER PRESSURE :

GLOBAL STABILITY
OVERTURNING
SUM FACTORED OVERTURNING MOMENTS
SUM FACTORED RESISTING MOMENTS
PERFORMANCE RATIO

SLIDING
SUM FACTORED HORIZONTAL. FORCE
FACTORED RESISTING FRICTION FORCE
PERFORMANCE RATIO

MAXIMUM BEARING PRESSURE

Date: 12/30/14
Designed By: CTH
Checked by: KD

1.00
0.90
0.20
0.90
0.50
0.60

(Not used for this project)
(Not used for this project)

0.20
1.00

oOnoo

239737

311259

2.13

44871

301735

1.12

Meyerhof distribution which considers a uniform base pressure
distribution over an effective width of B' =L - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: Sv=
FACTORED SUM OF VERTICAL LOADS = 111061

FACTORED e= 1.61

FACTORED BEARING PRESSURE = 3276

FACTORED BEARING RESISTANCE = #N/ A

PERFORMANCE RATIO = #N/A

SUM VERTICAL LOADS/(L-2e)

LB/5 FT WIDTH

3 L/4=
PSF

PSF

ft ONSOIL
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Wall 3.xlsm (STR | MIN)

Date: 12/30/14
Designed By: CTH
Checked by: KD

PERFORMANCE RATIO AT EACH LEVEL Live load is present behind the wall, but not on the wall
No. OF FACTORED FACTORED PERFORMANCE
LEVEL HEIGHT STEM LENGTH SHEAR KEYS  LLOAD EFFECT RESISTANCE RATIO
1 [550 [ 600 | 2 |
OVERTURNING 77371 101955 1.32
SLIDING 21458 23766 1.11
PULLOUT 7478 10221 1.37
2 [800 T __ 800 | 2 |
OVERTURNING 143921 254159 1.77
SLIDING 32128 40932 1.27
PULLOUT 5709 157860 2.77
3 [ 1050 [ 10.00 | 0 |
OVERTURNING 239737 511259 2.13
SLIDING 44871 50175 1.12
PULLOUT 7274 17471 2.40
4 I 13.00 | 0.00 1 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
5 1550 [ 0.00 | 0 ]
QVERTURNING 0 0 #N/A
SLIDING 0 0 H#N/ A
PULLOUT 0 0 #N/A
6 [ 1800 T 000 ] 0 ]
OVERTURNING 0 0] #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
7 [ 2050 % 0.00 i 0 |
OVERTURNING 0 0 #HN/A
SLIDING 0 0 #N/A
PULLOUT 0 0} #N/A
8 [ 23.00 [ 000 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
9 [2550 T 000 ] 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT ¢ 0 #N/A
10 [ 2800 [ 000 ] 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
11 3050 T 000 ] 0 }
OVERTURNING 0] 0 #N/A
SLIDING ¢ 0 #N/A
PULLOUT 0 0 #N/A
12 [3300 [ 000 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
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Wall 3.xism (STR | MIN)

Date: 12/30/14
Designed By: CTH
Checked by: KD

LEVEL 3 | STEMLENGTH=[ — 10.00 _]FT
HEIGHT ={ 14.25 |FT
EARTH PRESSURE TRAFFIC SURCHARGE & EARTH PRESSURE
Pa=] 456033 |plf Pe=[ 1280.09 ]plf
Feh =] 22446.55 |lbs. Ft=| 6400.46 [lbs.
Fev={ 4008.31 [lbs. Fw = 0.00 fos.
STABILITY AGAINST SLIDING - LEVEL 3
SLIDING FORCE LOAD
UNFACTORED _ FACTOR FACTORED
Feh 22446.55 1.50 33669.83
Ft 6400.46 1.75 11200.80
Fw 0.00 1.00 0.00
TOTAL 44870.63
RESISTING FORCE LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
THRU SELECT FILL. OR FOUNDATION 73720.43 1.00 0.58 1.00 42562.51
Fev 4008.31 1.50 0.58 1.00 3471.30
THRU JT. MAT'L OR FOUNDATION | 11069.63 0.90 0.46 0.90 4141.40
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
EMBEDMENT 0.00 #N/A #N/A 0.50 0.00
TOTAL 50175.21
PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 3
PULLOUT FORCE UNFACTORED LOAD FACTOR FACTORED
PULLOUT FORCE 3859.96 1.50 5789.94
TRAFFIC SURCHARGE FORCE 847.79 1.75 1483.63
WATER PRESSURE 0.00 1.00 0.00
TOTAL 7273.56
RESISTING FORCE Aeff.= [ 4418 |SF
LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR __ RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 6677.45 1.00 0.67 1.00 4504.00
ON STEM (SOIL TO CONCRETE IN A{  19611.72 1.00 0.50 0.90 8825.27
THRU JT. MAT'L OR FOUNDATION { 11069.63 0.90 0.46 0.90 4141.40
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
TOTAL 17470.67

PERFORMANCE RATIO =
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Wall 3.xism (STR | MIN)

Date: 12/30/14

Designed By: CTH

Checked by: KD
STABILITY AGAINST OVERTURNING - LEVEL 3
OVERTURNING MOMENT
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 22446.55 4,75 106621.12 1.50 159931.69
Ft 6400.46 7.13 45603.26 1.75 79805.70
Fw 0.60 0.00 0.00 1.00 0.00
TOTAL 239737.39
RESISTING MOMENT
RESISTANCE  FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT
UNIT L1 2961.00 1.08 0.00 0.90 2664.90 2878.09
UNIT L2 2098.00 2.31 0.00 0.90 1888.20 4361.74
UNIT L3 2360.00 3.09 0.00 0.90 2124.00 £563.16
SELECT FILL L1 17431.20 3.25 0.00 1.00 17431.20 56651.40
SELECT FILL L2 10321.20 4.25 0.00 1.00 10321.20 43865.10
SELECT FILL L3 13112.40 5.25 0.00 1.00 13112.40 68840.10
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Wall 3.xIsm (STR | MiN)

STABILITY AGAINST OVERTURNING - LEVEL 3 (CONTINUED)

Date: 12/30/14
Designed By: CTH
Checked by: KD

RESISTANCE ~ FACTORED  FACTORED
WEIGHT ~ HORIZ. ARM  VERT.ARM  FACTOR WEIGHT MOMENT
STEP L2 6600.00 7.00 0.00 1.00 6600.00 | 46200.00
STEP L3 9600.00 9.00 0.00 7.00 9600.00 | 86400.00
EARTH SURCHARGE| 20306.25 6.67 0.00 1.00 20306.25 | 135375.00
Fev 4008.31 10.00 0.00 1.50 6012.47 | 60124.69
TOTAL [ 90060.62 | 511259.29 |

PERFORMANCE RATIO =
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Walt 3.xIsm (STR | MAX)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: STRENGTH-l MAX The Neel Company
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) 8328-D Traford Lane
Level Surcharge and Infinite Slope Condition Springfield, VA 22152
(703) 913-7858
Project Name: 1-89 Bridge Decks Replacement / 1-89 Over Stowe Street Project No: 4437
Location: Waterbury, VT Date: 12/30/14
Comment: Wall 3 Designed By: CTH

Checked by: KD
Load Diagram:

} TRAFFIC LIVE LOAD: g = vh
S S S SO S R —
n b i e b e b
H
l R “ n»; s
Pk
EReN YN ; Pk -
~ - v E H "Jil
] t i
saate 2 B¥ W . -4
FACE : et ol
i ol . ‘
HE%ESHT catts Tadag i " FiaqHMKa
i ! leeeiirsemre e o ot fprecesa s e+ sy
: . PR H ] i
| DESION sead TeniY i W A .
| bbb k4 Fe=05yKaH
; OO e
S
B @G OOf W od oy -
. E oot -
g BRI . oo s iasuiing Euge e BN e -
; : i be.. -
- .«_H.J.rx.rtﬁ,.rl..n1r1,n.,n..r‘\.,r“\,.... - -
R E Vian
." —
S J——

Typical Section (For illustration only, Some details may not apply)

External Stability Calculation (STRENGTH-I MAX)
Stability Against Overturning: {moments about point "O")
% Factored Resisting Moments @V - x,( x,is the horiz. distance between V and O)
> tactored overturning Momen Y. F.(H/3)+ YF(H/2)
Stability Against Sliding:
¥ Factored Resisting Force
¥ Factored Unving korce
Bearing Pressure:

Factored Bearing Pressure

¢V tang,.
Y.F, +TF,

o

i

(Y,V+Y,qL)(L-2e¢) (use factored e)
Eccentricity (e) _ L (Va+gl)(L/2)-F,(HI3)+F(H/2))

2 V+glL
(use factored V, gL, Fe, Ft for factored e)
(g=0, Ft=0 for this case)

Eccentricity:
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Wall 3.xIsm (STR | MAX)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
Level Surcharge and Infinite Slope Condition The Neel Company
LIMIT STATE: STRENGTH-l MAX 8328-D Traford Lane
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) Springfield, VA 22152

{703) 913-7858
Project No: 4437

Project Name: 1-89 Bridge Decks Replacement / -89 Over Stowe Street Date: 12/30/14
L.ocation: Waterbury, VT By: CTH
Wall Name: Wail 3 Checked by: KD

GRADING GEOMETRY WALL GEOMETRY

DISTANCE TO SLOPE (d) = 0 FT HEIGHT (H) = 10.50

FILL SURCHARGE = 3.05 FT BATTER () = 0

DISTANCE TO BREAK = 5 FT BASE (L) = 10

SLOPE ANGLE {R1) = 36.9 DEG

SLOPE ANGLE (1) = 10.7 DEG

TRAFFIC SURCHARGE = 2 FT

BACKFILL SPECIFICATIONS

SELECT INTERNAL FRICTION (@)= 34 DEG Ka= 0.3140
WEIGHT ()= 120 PCF Ko = 0.4408
COHMESION= 0 (assumed)

UNCLASSIFIED INTERNAL FRICTION (@)= 30 DEG Ka = 0.374
WEIGHT ( )= 120 PCF
COHESION = 0 {assumed)

FOUNDATION FOUNDATION TYPE S (S for Soil, R for rock)
INTERNAL FRICTION (@)= 30 DEG Kp = 3.0000

FRICTION FACTCRS

JOINT MATERIAL TO CONCRETE = 0.59

SELECT FILL TO CONCRETE = 0.50

UNCLASSIFIED FILL TO CONCRETE = 0.50

SELECT FILL TO FOUNDATION = tan(e) 0.58 { @ is min of select fill and foundation )

PRECAST CONCRETE TO FOUNDATION = 0.46 ( 0.8*TAN @f)

SHEAR KEY STRENGTH = 2460 Ibs.

WATER PRESSURE

HEIGHT OF WATER TABLE BEHIND WALL = 0 FT {(From bottom of wall)
HEIGHT OF WATER TABLE BEFCRE WALL = 0 FT (From bottom of wall)

Pg 3-9



Wall 3.xlsm (STR | MAX)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL :
FRICTION BETWEEN SOIL & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LOAD FACTORS

DC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SOIL) ;

EARTH PRESSURES (EH)

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOAD), LS (LIVE LOAD SURCHARGE) :
WATER PRESSURE :
GLOBAL. STABILITY
OVERTURNING

SUM FACTORED OVERTURNING MOMENTS
SUM FACTORED RESISTING MOMENTS
PERFORMANCE RATIO

SLIDING
SUM FACTORED HORIZONTAL FORCE
FACTORED RESISTING FRICTION FORCE
PERFORMANCE RATIO

MAXIMUM BEARING PRESSURE

Meyerhof distribution which considers a uniform base pressure

1.00
0.90
0.90
0.20
0.50
0.60

RN —Y
W N

239737

669693

2.79

44871

66683

1.49

distribution over an effective width of B' = L - 2¢

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: Sv=
FACTORED SuUM OF VERTICAL LOADS = 140737

FACTORED e= 1.20

FACTORED BEARING PRESSURE = 3703

FACTORED BEARING RESISTANCE = #N/A

PERFORMANCE RATIO = #N/A

Date: 12/30/14
Designed By: CTH
Checked by: KD

{Not used for this project)
(Not used for this project)

SUM VERTICAL LOADS/(L-2e)

LB/5 FT WIDTH

ft ON SOIL

< /4=
PSF

PSF
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Wall 3.xlsm (STR | MAX)

PERFORMANCE RATIO AT EACH LEVEL

LEVEL HEIGHT

No. OF

STEM LENGTH SHEAR KEYS

1 T 5.50

.00

2

OVERTURNING
SLIDING
PULLOUT

2 800

8.00

2

OVERTURNING
SLIDING
PULLOUT

3 7050

10.00

0

OVERTURNING
SLIDING
PULLOUT

4 [ 13.00

0.00

0

OVERTURNING

SLIDING
PULLOUT

5 [ 75.50

0.00

0

OVERTURNING
SLIDING
PULLOUT

6 [T800

0.00

0

OVERTURNING
SLIDING
PULLOUT

7 [20.50

0.00

0

CVERTURNING

SLIDING
PULLOUT

8 [ 23700

0.00

(9]

OVERTURNING
SLIDING
PULLOUT

9 2550

0.00

0

OVERTURNING
SLIDING
PULLOUT

10 [ 28.00

.00

0

OVERTURNING
SLIDING
PULLOUT

1 3050

0.00

0

OVERTURNING

SLIDING
PULLOUT

12 [ 33.00

0.00

0

OVERTURNING
SLIDING

Date: 12/30/14
Designed By: CTH
Checked by: KD
Live load is present behind the wall, but not on the wall
FACTORED FACTORED PERFORMANCE
LOAD EFFECT RESISTANCE RATIO
77371 132431 1.71
21458 30004 1.40
7478 12316 1.65
143921 331951 2.31
32128 52873 1.65
5709 19892 3.48
239737 669693 2.79
44871 66683 1.49
7274 23746 3.26
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0} 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 8] #N/A
0 0 #N/A
0 0 #N/A
0 8] #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 H#N/A
0 0 #N/A
0 O #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
§] 0 #N/A
§] 0 #N/A
0 0 #N/A

PULLOUT




wall 3.xlsm (STR | MAX)

Date: 12/30/14
Designed By: CTH
Checked by: KD

LEVEL 3 | STEMLENGTH=[ _10.00 _|FT
HEIGHT =[ 1425  |FT
EARTH PRESSURE TRAFFIC SURCHARGE & EARTH PRESSURE
Pa=[_ 456033 |pif Pt= [ 1280.09  |plif
Feh = 22446.55 |lbs. Ft={ 6400.46 |lbs.
Fev=| 400831 |lbs. Fw = 0.00 Ibs.
STABILITY AGAINST SLIDING - LEVEL 3
SLIDING FORCE LOAD
UNFACTORED _ FACTOR FACTORED
Feh 22446.55 1.50 33669.83
Ft 6400.46 1.75 11200.80
Fw 0.00 1.00 0.00
TOTAL 44870.63
RESISTING FORCE LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
THRU SELECT FILL OR FOUNDATION  73720.43 1.35 0.58 1.00 57459.38
Fev 4008.31 1.50 0.58 1.00 3471.30
THRU JT. MAT'L OR FOUNDATION | 11069.63 1.25 0.46 0.90 5751.95
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
EMBEDMENT 0.00 #N/A #N/A 0.50 0.00
TOTAL 66682.63
PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 3
PULLOUT FORCE UNFACTORED LOAD FACTOR _FACTORED
PULLOUT FORCE 3859.96 1.50 5789.94
TRAFFIC SURCHARGE FORCE 847.79 1.75 1483.63
WATER PRESSURE 0.00 7.00 0.00
TOTAL 7273.56
REQISTING FORCE Aeff.= [ 4478 IsF
LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 6677.45 1.35 0.67 1.00 6080.39
ON STEM (SOIL TO CONCRETE IN A{__19611.72 7.35 0.50 0.90 11914.12
THRU JT. MAT'L OR FOUNDATION | 71069.63 1.25 0.46 0.90 5751.95
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
TOTAL 23746.46

PERFORMANCE RATIO =
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Wall 3.xIsm (STR | MAX)

Date: 12/30/14
Designed By: CTH

Checked by: KD
STABILITY AGAINST OVERTURNING - LEVEL. 3
QVERTURNING MOMENT
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 22446.55 4.75 106621.12 1.50 159931.69
Ft 6400.46 7.13 45603.26 1.75 79805.70
Fw 0.00 0.00 0.00 1.00 0.00
TOTAL 239737.39
RESISTING MOMENT
RESISTANCE FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT
UNIT L1 2961.00 1.08 0.00 1.25 3701.25 3997.35
UNIT L2 2098.00 2.31 0.00 1.25 2622.50 6057.98
UNIT L3 2360.00 3.09 0.00 1.25 2950.00 9115.50
SELECT FILL L1 17431.20 3.25 0.00 1.35 23532.12 76479.39
SELECT FILL L2 10321.20 4.25 0.00 1.35 13933.62 59217.89
SELECT FILL L3 13112.40 5.25 0.00 1.35 17701.74 92934.14
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Wall 3.xism (STR | MAX)

STABILITY AGAINST OVERTURNING - LEVEL 3 (CONTINUED)

Date: 12/30/14
Designed By: CTH
Checked by: KD

RESISTANCE  FACTORED FACTORED

WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT

STEP L2 6600.00 7.00 0.00 1.35 8910.00 62370.00
STEP L3 9600.00 9.00 0.00 1.35 12960.00 116640.00
EARTH SURCHARGE|] 20306.25 6.67 0.00 1.35 27413.44 182756.25
Fev 4008.31 10.00 0.00 1.50 £6012.47 60124.69

TOTAL

PERFORMANCE RATIO =

[ 119737.14 | 669693.18 |
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Wall 3.xilsm (SERVICE i)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units)
LIMIT STATE: SERVICE-|

PER AASHTQ LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007)
Leve! Surcharge and Infinite Slope Condition

Project Name: I-89 Bridge Decks Replacement / |-89 Over Stowe Street
Location: Waterbury, VT
Comment: Wall 3

{.0ad Diagram:
TRAFFIC LIVE LOAD: g = v h

N U Y 0 O O A
L R SR ,
! o )
: P e -
I : o 3
TRy Yo Lo 1
' P e
T e - : i.w ,u,:!]
FACE . ! e =]
HEGHT | SR Yains |  FioqMKa
DESIGN - S e
H e B i e e
I | = Fe=05yKaH
Tﬁhmjﬁﬁ;“-&;‘g{w“.»ﬁ E % M‘ W;.................{"" . 1
: ; Lo \ !
SRty TATEve ey TN N
: : ek ;
N o T B e ot
X Wl "..)"‘xf’:.,"wé;“s.uc"‘m"k A L; [
AT | vane
Ty

Typical Section, All details may not apply

External Stability Calculation (SERVICE-1)
Stability Against Overturning: {moments about point "0")

% Factored Resisting Moments

> Factored overturning Momen

Stability Against Sliding:
¥ Factored Resisting Force
X tactored Urving Force

Bearing Pressure:
Factored Bearing Pressure

o

¢Viang,
YF. +YF,

un

Eccentricity:
Eccentricity (e)

= (Y,\V +Y,qL) (L~ 2¢)
_L (V+gL)L/2)-|F(H/3)+ F(H/2)|

Revised BZY 3/3/12
The Neel Company
8328-D Traford L.ane
Springfield, VA 22152
(703) 913-7858
Project No: 4437

Date: 12/30/14
Designed By: CTH
Checked by: KD

R

oV -x, (x,is the horiz. distance between V and O)
YF,(HI3)+YE(HI2)

(use factored e)

2 V+qlL

(use factored V, gL, Fe, Ft for factored e)
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Wall 3.xlsm (SERVICE i)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12

Level Surcharge and Infinite Slope Condition
LIMIT STATE: SERVICE-I

PER AASHTO LRFD BRIDGE BESIGN SPECIFICATIONS (4th Ed, 2007)

The Neel Company
8328-D Traford Lane
Springfield, VA 22152
(703) 913-7858
Project No: 4437

Project Name: -89 Bridge Decks Replacement / I-89 Over Stowe Street Date: 12/30/14

Location: Waterbury, VT
Comment: Wall 3

GRADING GEOMETRY
DISTANCE TQ SLOPE (d) = 0 FT
FILL SURCHARGE = 3.75 FT
DISTANCE TQ BREAK = 5 FT
SLOPE ANGLE (R1) = 36.9 DEG
SLOPE ANGLE (1} = T0.1 DEG
TRAFFIC SURCHARGE = p; FT
BACKFILL SPECIFICATIONS
SELECT INTERNAL FRICTION (@)= 34
WEIGHT ( )= 120
COHESION= 0
UNCLASSIFIED INTERNAL FRICTION (@)= 30
WEIGHT ( )= 120
COHESION = 0
FOUNDATION FOUNDATION TYPE 3
INTERNAL FRICTION (@)= 30
FRICTION FACTORS
JOINT MATERIAL TO CONCRETE = 0.59
SELECT FILL. TO CONCRETE = 0.50
UNCLASSIFIED FILL TO CONCRETE = 0.50
SELECT FILL TO FOUNDATION = tan(a) 0.58
PRECAST CONCRETE TO FOUNDATION = 0.46
SHEAR KEY STRENGTH = 2460
WATER PRESSURE
HEIGHT OF WATER TABLE BEHIND WALL = 0
HEIGHT OF WATER TABLE BEFORE WALL = 0
WIND ON SOUND BARRIER/OTHER STRUCTURE
WIND FORCE = 0
DISTANCE FROM TOP OF WALL/GUTTER LINE = 9)

By: CTH

Checked by: KD
WALL GEOMETRY
HEIGHT (H) = 10.50
BATTER () = 0
BASE (L) = 10
DEG Ka = 0.3140
PCF Ko = 0.4408
(assumed)
DEG Ka =
PCF
{assumed)
(S for Soil, R for rock)
DEG o= 30000 ]

{ @ is min of select fill and foundation )
{ 0.B*TAN @&f )

fos.

FT (From bottom of wall)
FT (From bottom of wall)
LBS

FT
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Wall 3.xism (SERVICE i)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL. :
FRICTION BETWEEN SOIL & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LOAD FACTORS

DC (WEIGHT OF CONCRETE}) :
EV (WEIGHT OF SOIL) :

EARTH PRESSURES (EH)

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOADj), LS (LIVE LOAD SURCHARGE) :
WATER PRESSURE :
WIND LOAD :
GLOBAL STABILITY
OVERTURNING

SUM FACTORED OVERTURNING MOMENTS:
SUM FACTORED RESISTING MOMENTS:
PERFORMANCE RATIO:

SLIDING
SUM FACTORED HORIZONTAL FORCE:
FACTORED RESISTING FRICTION FORCE:
PERFORMANCE RATIO:

MAXIMUM BEARING PRESSURE

Meyerhof distribution which considers a uniform base pressure

.00
.00
.00
.00
.00

e ) sl ad wad

1.00

1.00
0.30

152224

492751

3.24

28847

49990

1.73

distribution over an effective width of B' =L - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: Oy =
FACTORED SUM OF VERTICAL LOADS = 100798

FACTORED €= 1.03

FACTORED BEARING PRESSURE = 2537

FACTORED BEARING CAPACITY = #N/A

PERFORMANCE RATIO = #N/A

Date: 12/30/14
Designed By: CTH
Checked by: KD

{Not used for this project)
{Not used for this project)

SUM VERTICAL. LOADS/(L-Ze)

LB/5 FT WIDTH

[256 ]t onsoL

< L/ =
PSF

PSE
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Wall 3.xlsm (SERVICE i)

FACTORS OF SAFETY AT EACH LEVEL

LEVEL
]

10

11

12

HEIGHT

No. OF

STEM LENGTH SHEAR KEYS

5.50

6.00

2

OVERTURNING
SLIDING
PULLOUT

8.00

8.00

2

OVERTURNING
SLIDING
PULLOUT

10.50

T0.00

0

OVERTURNING
SLIDING
PULLOUT

13.00

0

OVERTURNING
SLIDING
PULLOUT

15.50

0

OVERTURNING
SLIDING
PULLOUT

18.00

0.00

o]

OVERTURNING
SLIDING
PULLOUT

20.50

0.00

0

OVERTURNING

SLIDING
PULLOUT

23,00

0.00

0

OVERTURNING
SLIDING
PULLOUT

25.50

0.00

0

OVERTURNING
SLIDING
PULLOUT

28.00

0.00

0

OVERTURNING
SLIDING
PULLOUT

30.50

0.00

0

OVERTURNING

SLIDING
PULLOUT

33.00

0.00

0

OVERTURNING
SLIDING

Date: 12/30/14
Designed By: CTH
Checked by: KD
Live load is present behind the wall, but not on the wall
FACTORED FACTORED PERFORMANCE
LOAD EFFECT  RESISTANCE RATIO
48378 97208 2.01
13613 24097 1.77
4656 11419 2.45
90780 244063 2.69
20539 41288 2.01
3665 17651 4.82
152224 492751 3.24
28847 49990 1.73
4708 19423 4,13
0] 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 HN/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A

PULLOUT
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Wall 3.xlsm (SERVICE i)

Date: 12/30/14
Designed By: CTH
Checked by: KD

LEVEL 3 | STEMLENGTH=[ 10.00_ |FT
HEIGHT =| 14.25 _|FT
EARTH PRESSURE TRAFFIC SURCHARGE & WATER PRESSURE
Pa=[_4560.33 _|plf Pt=[_ 1280.09 |plf
Feh = 22446.55 |lbs. Ft=| 6400.46 |lbs.
Fev=|" 4008317 |lbs. Fw = 0.00__ |lbs.
STABILITY AGAINST SLIDING - LEVEL 3
SLIDING FORCE LOAD
UNFACTORED _ FACTOR FACTORED
Feh 22446.55 1.00 22446.55
Ft 6400.46 1.00 6400.46
Fw 0.00 1.00 0.00
WIND LOAD 0.00 0.30 0.00
TOTAL 28847.01
RESISTING FORCE LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
THRU SELECT FILL OR FOUNDATION 73720.43 1.00 0.58 1.00 42562.5
Fev 4008.31 1.00 0.58 1.00 2314.2
THRU JT. MATERIAL OR FOUNDATI]__11069.63 1.00 0.46 1.00 5112.8
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 1.00 0.0
EMBEDMENT 0.00 #N/A #N/A 1.00 0.0
TOTAL 49989.5
PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 3
BULLOUT FORCE UNFACTORED LOAD FACTOR _FACTORED
PULLOUT FORCE = [ 3859.96 1.00 3859.96
TRAFFIC SURCHARGE FORCE = 847.79 1.00 847.79
WATER PRESSURE = 0.00 1.00 0.00
TOTAL 4707.75
RESISTING FORCE peff. = [__44.18___]SF
LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR  RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 6677.45 1.00 0.67 1.00 4504.0
ON STEM (SOIL TO CONCRETE INA{__19611.72 1.00 0.50 1.00 9805.9
THRU JT. MATERIAL OR FOUNDATI] 11069.63 1.00 0.46 1.00 5112.8
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 1.00 0.0
TOTAL 19422.7

PERFORMANCE RATIO =
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Wall 3.xlsm (SERVICE i)

STABILITY AGAINST OVERTURNING - LEVEL 3

Date: 12/30/14
Designed By: CTH
Checked by: KD

QVERTURNING MOMENT
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM ~ MOMENT FACTOR MOMENT
Feh 22446.55 4.75 106621.1 1.00 106621.1
Ft 65400.46 7.13 45603.3 1.00 45603.3
Fw 0.00 0.00 0.0 1.00 0.0
WIND LOAD 0.00 10.50 0.00 0.30 0.00
TOTAL 152224.4
ESIST
RESISTANCE ~ FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT RESISTANCE
PANEL L1 2961.00 1.08 0.00 1.00 2961.0 3197.9
PANEL L2 2098.00 2.31 0.00 1.00 2098.0 4846.4
PANEL L3 2360.00 3.09 0.00 1.00 2360.0 7292.4
SELECT FILL L1 17431.20 3.25 0.00 1.00 17431.2 56651.4
SELECT FILL L2 10321.20 4.25 0.00 1.00 10321.2 43865.1
SELECT FILL L3 13112.40 5.25 0.00 1.00 13112.4 68840.1
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Wall 3.xIsm (SERVICE i)

STABILITY AGAINST OVERTURNING - LEVEL 3 (CONTINUED)

Date: 12/30/14
Designed By: CTH
Checked by: KD

RESISTANCE ~ FACTORED  FACTORED
WEIGHT  HORIZ. ARM  VERT. ARM FACTOR WEIGHT  RESISTANCE
STEP L2 6600.00 7.00 0.00 1.00 6600.0 46200.0
STEP L3 9600.00 5.00 0.00 7.00 9600.0 86400.0
EARTH SURCHARGE[ 20306.25 6.67 0.00 T.00 20306.3 735375.0
Fev 4008.31 10.00 0.00 1.00 4008.3 400831
TOTAL [ 88798.36 | 492751.39 |

PERFORMANCE RATIO =
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Wall 4.xtlsm (STR | MIN)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: STRENGTH-I MiN The Neel Company
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007} 8328-D Traford Lane
Level Surcharge and Infinite Slope Condition Springfield, VA 22152
{703) 913-7858
Project Name: 1-82 Bridge Decks Repiacement / -89 Over Stowe Street Project No: TW4437
Location: Waterbury, VT Date: 1/19/15
Comment: Wall 4 Designed By: CTH

Checked by: KD
Load Diagram: i TRAFFIC LIVE LOAD: g = yh
*;i. o e

FACE _
HEIGHT |
| CESIGN -
H *

Typical Section (For illustration only, Some details may not apply)

External Stability Calculation (STRENGTH-I MIN)

Stability Against Overturning: {moments about point "O")
T Factored Resisting Moments PV - X4 x,is the horiz. distance between V and 0O)
X tactored gverturning Momen Y, E(H/3)Y+ Y. F(H/2)

Stability Against Stiding:

o

¥ Factored Resisting Force = ¢V tan ¢,
2 Factored Uriving horce = Y.F, +YF,
Bearing Pressure: ©F
Factored Bearing Pressure =(Y,V+Y,qL)/(L~2e) (use factored e)
Eccentricity: _
Eccentricity (¢) _L _ (V+ql)(L/2)-|F,(H/3)+ F(H/2)]
2 V+gl

{use factored V, gL, Fe, Ft for factored e)
(g=0, Ft=0 for this case)
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Wall 4.xlsm (STR | MiN)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12

Level Surcharge and Infinite Slope Condition
LIMIT STATE: STRENGTH-I MIN

PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS {4th Ed, 2007)

The Neel Company
8328-D Traford Lane
Springfield, VA 22152
(703) 913-7858
Project No: TW4437

Project Name; i-89 Bridge Decks Replacement / 1-89 Over Stowe Street Date: 1/19/15

Location: Waterbury, VT
Wall Name: Wall 4

GRADING GEOMETRY

DISTANCE TO SLOPE (d) = 0 FT

FILL SURCHARGE = 3.75 FT

DISTANCE TO BREAK = 5 FT

SLOPE ANGLE (R1) = 36.9 DEG

SLOPE ANGLE (1) = 8.5 DEG

TRAFFIC SURCHARGE = 2 FT

BACKFILL SPECIFICATIONS

SELECT INTERNAL FRICTION (@)= 34
WEIGHT ( )= 120
COHESION= 8]

UNCLASSIFIED INTERNAL FRICTION (@)= 30
WEIGHT ( )= 120
COHESION = 9]

FOUNDATION FOUNDATION TYPE S
INTERNAL FRICTION (@f) = 30

FRICTION FACTORS

JOINT MATERIAL TO CONCRETE = 0.59

SELECT FILL TO CONCRETE = 0.50

UNCLASSIFIED FILL TO CONCRETE = 0.50

SELECT FILL. TO FOUNDATION = tan(e) 0.58

PRECAST CONCRETE TO FOUNDATION = 0.46

SHEAR KEY STRENGTH = 2460

WATER PRESSURE

HEIGHT OF WATER TABLE BEHIND WALL = 0
HEIGHT OF WATER TABLE BEFORE WALL = 0

By: CTH

Checked by: KD
WALL GEOMETRY
HEIGHT (H) = 12.50
BATTER () = 0
BASE (L) = 10
DEG Ka= 0.3083
PCF Ko = 0.4408
{assumed)
DEG Ka= 0.366
PCF
{assumed)
(S for Soil, R for rock)
DEG kp=  [30000 ]

( @ is min of select fill and foundation )
( 0.8*TAN @f )

Ibs.
FT (From bottom of wall)
FT (From bottom of wall)
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Wall 4.xlsm (STR | MIN)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL :
FRICTION BETWEEN SOIL & CONC. :
FRICTION BETWEEN JOINT & CONC, :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LOAD FACTORS

DC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SOIL) :

EARTH PRESSURES (EH)

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOAD), LS (LIVE LOAD SURCHARGE) :

WATER PRESSURE :

GLOBAL STABILITY
OVERTURNING
SUM FACTORED OVERTURNING MOMENTS
SUM FACTORED RESISTING MOMENTS
PERFORMANCE RATIO

SLIDING
SUM FACTORED HORIZONTAL FORCE
FACTORED RESISTING FRICTION FORCE
PERFORMANCE RATIO

MAXIMUM BEARING PRESSURE

Date: 01/19/15
Designed By: CTH
Checked by: KD

1.00
0.90
6.90
0.90
0.50
0.60

{Not used for this project)
{Not used for this project)

0.90
1.00

335069

576001

1.72

55602

57159

1.03

Meyerhof distribution which considers a uniform base pressure
distribution over an effective width of B' =L - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: Sv=
FACTORED SUM OF VERTICAL LOADS = 123703

FACTORED e= 2.20

FACTORED BEARING PRESSURE = 4424

FACTORED BEARING RESISTANCE = #N/A

PERFORMANCE RATIO = #N/A

SUM VERTICAL LOADS/(L-2e)

LB/5 FT WIDTH

< L/4=
PSF

PSF

ft ON SOIL
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PERFORMANCE RATIO AT EACH LEVEL

LEVEL
i

10

11

12

HEIGHT

Wall 4.xIsm (STR | MIN)

Date: 01/19/15

Designed By: CTH
Checked by: KD

Live load is present behind the wall, but not on the wall

No. OF

STEM LENGTH SHEAR KEYS

5.00

6.00

2

OVERTURNING
SLIDING
PULLOUT

/.50

8.00

2

OVERTURNING
SLIDING

10.00

8.00

PULLOUT
2

OVERTURNING
SLIDING
PULLOUT

12.50

10.00

4]

OVERTURNING
SLIDING
PULLOUT

15.00

0.00

0

OVERTURNING
SLIDING
PULLOUT

17.50

0.00

0

OVERTURNING
SLIDING
PULLOUT

20.00

0

OVERTURNING
SLIDING
PULLOUT

22.50

0.00

0

OVERTURNING
SLIDING
PULLOUT

25.00

0.00

0

OVERTURNING
SLIDING
PULLOUT

27.50

0.00

0

OVERTURNING
SLIDING

30.00

0.00

PULLOUT
0

OVERTURNING

SLIDING
PULLOUT

32.50

0.00

0

OVERTURNING
SLIDING
PULLOUT

FACTORED

FACTORED  PERFORMANCE
{LOAD EFFECT RESISTANCE RATIO
65917 92604 1.40
19231 22119 1.15
6334 9807 1.55
126175 236645 1.88
29315 38669 1.32
5315 15210 £2.86
214192 297110 1.39
41439 47665 1.15
6859 18504 2.70
335069 576001 1.72
55602 57159 1.03
B402 20623 2.45
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
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Wall 4.xlsm (STR | MIN)

Date: 01/19/15
Designed By: CTH
Checked by: KD

LEVEL 4 | STEMLENGTH=[___10.00 _|FT
HEIGHT = 16.25 _|FT
EARTH PRESSURE TRAFFIC SURCHARGE & WATER PRESSURE
Pa=[ 5809.55 |plf Pt= [ 1430.04 |plf
Feh =| 28726.38 |[lbs. Ft=|_7150.22 [lbs.
Fev=| 4308.96 |lbs. Fw = 0.00 Ibs.
STABILITY AGAINST SLIDING - LEVEL 4
SLIDING FORCE LOAD
UNFACTORED _ FACTOR FACTORED
Feh 28726.38 1.50 43089.57
Ft 7750.22 .75 12512.88
Fw 0.00 1.00 0.00
TOTAL 55602.45
RESISTING FORCE LOAD FRICTION  RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
THRU SELECT FILL OR FOUNDATION 84011.63 1.00 0.58 1.00 48504.13
Fev 4308.96 1.50 0.58 1.00 3731.67
THRU JT. MAT'L OR FOUNDATION | 13160.63 0.90 0.46 0.90 4923.69
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
EMBEDMENT 0.00 #N/A #N/A 0.50 0.00
TOTAL 57159.49
PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 4
PULLOUT FQRCE UNFACTORED LOAD FACTOR FACTORED
PULLOUT FORCE 4630.41 1.50 694561
TRAFFIC SURCHARGE FORCE 832.39 1.75 1456.69
WATER PRESSURE 0.00 1.00 0.00
TOTAL 8402.30
RESISTING FORCE Aeff.= [ 4478 |SF
LOAD FRICTION ~ RESISTANCE  FACTORED
WEIGHT FACTOR FACTOR FACTOR  RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 7864.55 1.00 0.67 1.00 5304.71
ON STEM (SOIL TO CONCRETE IN A{ 23098.24 1.00 0.50 0.90 10394.21
CONC. UNIT WEIGHT 13760.63 0.90 0.46 0.90 4923.69
(THROUGH JOINT MATERIAL)
SHEAR KEY (SHEAR STRENGTH) [ 6.00 | #N/A ] 0 [ 030 0.00
TOTAL. 20622.61

PERFORMANCE RATIO =
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Wall 4.xlsm (STR | MIN)

STABILITY AGAINST OVERTURNING - LEVEL 4

Date: 01/19/15

Designed By: CTH

Checked by: KD

OVERTURNING MOMENT
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 28726.38 5.42 155601.24 1.50 233401.86
Ft 7150.22 8.13 58095.51 1.75 101667.15
Fw 0.00 0.00 0.00 1.75 0.00
TOTAL 335069.01
RESISTING MOMENT
RESISTANCE  FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT
UNIT L1 2774.00 1.14 0.00 0.90 2496.60 2846.12
UNIT L2 2098.00 2.31 0.00 0.90 1888.20 4361.74
UNIT L3 2098.00 2.31 0.00 0.90 1888.20 4361.74
UNIT L4 2360.00 3.09 0.00 0.90 2124.00 6563.16
SELECT FILL L1 15781.20 3.25 0.00 1.00 15781.20 21288.90
SELECT FILL L2 10321.20 4.25 0.00 1.00 10321.20 43865.10
SELECT FILL L3 10321.20 4.25 0.00 1.00 10321.20 43865.10
SELECT FILL L4 13112.40 5.25 0.00 1.00 13112.40 68840.10
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Wall 4.xlsm (STR | MIN)

STABILITY AGAINST OVERTURNING - LEVEL 4 (CONTINUED)

STEP L2

STEP L3

STEP L4

EARTH SURCHARGE
Fev

Date: 01/19/15
Designed By: CTH
Checked by: KD

RESISTANCE ~ FACTORED FACTORED
WEIGHT HORIZ., ARM VERT. ARM FACTOR WEIGHT MOMENT
6000.00 7.00 0.00 1.00 65000.00 42000.00
0.00 8.00 0.00 1.00 0.00 0.00
12000.00 9.00 0.00 1.00 12000.00 108000.00
20306.25 6.67 0.00 1.00 20306.25 135375.00
4308.26 10.00 0.00 1.50 5463.44 64634.36

TOTAL

PERFORMANCE RATIO =

[ 102702.69 | 576001.33 |
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Wall 4.xIsm {(STR | MAX}

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: STRENGTH-I MAX The Neel Company
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) 8328-D Traford Lane
Level Surcharge and Infinite Slope Condition Springfield, VA 22152
(703) 913-7858
Project Name: 1-89 Bridge Decks Replacement / |-89 Over Stowe Street Project No: TW4437
Location: Waterbury, VT Date: 1/19/15
Comment: Wall 4 Designed By: CTH

Checked by: KD
Load Diagram:

TRAFFIC LIVE LOAD: g = v h

S SR O O A O

[} eger e S
b i
H
]
]
]
]
5
3
]
i
¢ ;
FACE .
HEMGHT i
N '
; H t
| DESIGN Ay TRty Uun S
5 : | P
: v eas T Nt
| | i
E i @ O et
: !
.: N .&_,,,.:'{,,..Bp(}.;;]”},'. A
; t
X J et e S
R ! Vi 0
the

Typical Section (For illustration only, Some details may not apply)

External Stability Calculation (STRENGTH-| MAX)

Stability Against Overturning: {moments about point "0O")
3 Factored Resisting Moments @V - x,( x,is the horiz. distance between V and O)
¥ actored overturning Mormen Y,E(H/3)+YF(H/2)

Stability Against Sliding:
= Factored Resisting Force
» Factored Lriving Force

Bearing Pressure:
Factored Bearing Pressure (YIV + Yqu) (L —-2e) {use factored e)

Eccentricity: ~
Eccentricity (e) L (V+ql)(Li2)-[F,(H/3)+F(H/2)]
2 V+qL

(use factored V, gl, Fe, Ft for factored e)
(g=0, Ft=0 for this case)

¢V tan ¢,
Y.F +XF

I
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Wall 4.xism (STR | MAX)

T-WALL. Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
Level Surcharge and Infinite Slope Condition The Neel Company
LIMIT STATE: STRENGTH-I MAX 8328-D Traford Lane
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) Springfield, VA 22152

(703) 913-7858
Project No: TW4437

Project Name: -89 Bridge Decks Replacement / 1-89 Over Stowe Street Date: 1/19/15
Location: Waterbury, VT By: CTH
Wall Name: Wall 4 Checked by: KD

GRADING GEOMETRY WALL GEOMETRY

DISTANCE TO SLOPE (d) = 0 FT HEIGHT (H) = 12.50

FILL SURCHARGE = 3.75 FT BATTER () = 4]

DISTANCE TO BREAK = 5 FT BASE (L) = 10

SLOPE ANGLE (R1) = 36.9 DEG

SLOPE ANGLE (1) = 8.5 DEG

TRAFFIC SURCHARGE = 2 FT

BACKFILL SPECIFICATIONS

SELECT INTERNAL FRICTION (@)= 34 DEG Ka = 0.3083
WEIGHT { )= 120 PCF Ko = 0.4408
COHESION= 0 {assumed)

UNCLASSIFIED INTERNAL FRICTION (@)= 30 DEG Ka = 0.366
WEIGHT ( }= 120 PCF
COHESION = 0 (assumed)

FOUNDATION FOUNDATION TYPE S {S for Soil, R for rock)
INTERNAL FRICTION (@)= 30 DEG Kp = 3.0000

FRICTION FACTORS

JOINT MATERIAL TO CONCRETE = 0.59

SELECT FIEL TO CONCRETE = 0.50

UNCLASSIFIED FILL TO CONCRETE = 0.50

SELECT FILL TO FOUNDATION = tan(g) 0.58 ( @ is min of select fill and foundation )

PRECAST CONCRETE TO FOUNDATION = 0.46 ( 0.8*TAN @f)

SHEAR KEY STRENGTH = 2460 Ibs.

WATER PRESSURE

MEIGHT OF WATER TABLE BEHIND WALL = 0 FT (From bottom of wall)
HEIGHT OF WATER TABLE BEFORE WALL = Q FT {From bottom of wall)
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Wall 4.xtsm (STR | MAX)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL :
FRICTION BETWEEN SOIL & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LOAD FACTORS

BC (WEIGHT QF CONCRETE) :
EV (WEIGHT OF SOIL) :

EARTH PRESSURES (EH)

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOAD), LS (LIVE L.LOAD SURCHARGE) :

WATER PRESSURE :

GLOBAL STABILITY
OVERTURNING
SUM FACTORED OVERTURNING MOMENTS
SUM FACTORED RESISTING MOMENTS
PERFORMANCE RATIO

SLIDING
SUM FACTORED HORIZONTAL FORCE
FACTORED RESISTING FRICTION FORCE
PERFORMANCE RATIO

MAXIMUM BEARING PRESSURE.

Date: 01/19/15
Designed By: CTH
Checked by: KD

1.00
0.90
0.90
0.90
0.50
0.60

{Not used for this project)
{Not used for this project)

-l
[SLRS]

335069

755685

2.26

35602

76051

1.37

Meyerhof distribution which considers a uniform base pressure
distribution over an effective width of B' = L - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: Sv=
FACTORED SUM OF VERTICAL LOADS = 157713

FACTORED €= 1.67

FACTORED BEARING PRESSURE = 4732

FACTORED BEARING RESISTANCE = #N/A

PERFORMANCE RATIO = #N/A

. SUM VERTICAL LOADS/(L-2e)

LB/5 FT WIDTH

< l/4=
PSF

PSF

ft ON SOIL
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Wall 4.xlsm (STR | MAX)

PERFORMANCE RATIO AT EACH LEVEL

LEVEL
1

10

11

12

HEIGHT

No. CF

STEM LENGTH SHEAR KEYS

5.00

2

OVERTURNING
SLIDING
PULLOUT

7.50

8.00

2

OVERTURNING
SLIDING
PULLOUT

10.00

8.00

2

OVERTURNING

SLIDING
PULLOUT

12.50

10.00

0

OVERTURNING
SLIDING
PULLOUT

15.00

0.00

0

OVERTURNING
SLIDING

17.50

0.00

PULLOUT
0

OVERTURNING

SLIDING
PULLOUT

20.00

0.00

0

OVERTURNING
SLIDING
PULLOUT

22.50

0.00

0

OVERTURNING
SLIDING
PULLOUT

25.00

0.00

0

OVERTURNING
SLIDING
PULLOUT

27.50

0.00

0

OVERTURNING

SLIDING
PULLOUT

30.00

0.00

0

OVERTURNING
SLIDING
PULLOUT

32.50

0.00

0

OVERTURNING
SLIDING

Date: 01/19/15
Designed By: CTH
Checked by: KD
Live load is present behind the wall, but not on the wall
FACTORED FACTORED  PERFORMANCE

LOAD EFFECT RESISTANCE RATIO
65917 121191 1.84
19231 27933 1.45
6334 11754 1.86
126175 311077 2.47
29315 50047 1.71
5315 19109 3.60
214192 388591 1.81
41439 61870 1.49
6859 23595 3.44
335069 755685 2.26
55602 76051 1.37
8402 28032 3.34

0 0 #N/A

0 0 H#N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #NSA

0 #] #N/A

0 0 #N/A

0 0 #N7A

0 0 #N/A

0 0 H#N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 HN/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

0 0 #N/A

PULLOUT




Wall 4.xIsm (STR | MAX)

Date: 01/19/15
Designed By: CTH
Checked by: KD

LEVEL 4 | STEMLENGTH =[_10.00 __|FT
HEIGHT =|__16.25 _|FT
EARTH PRESSURE TRAFFIC SURCHARGE & WATER PRESSURE
Pa=[ 5809.55 |plf Pt=[_1430.04 |plf
Feh =] 28726.38 |ibs. Ft=| 7150.22 llbs.
Fev=|_4308.96 |ibs. Fw = 0.00  |{ibs.
STABILITY AGAINST SLIDING - LEVEL 4
SLIDING FORCE LOAD
UNFACTORED _ FACTOR FACTORED
Feh 28726.38 1.50 43089.57
Ft 7150.22 1.75 12512.88
Fw 0.00 1.00 0.00
TOTAL 55602.45
RESISTING FORCE LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
THRU SELECT FILL OR FOUNDATION 84071.63 1.35 0.58 1.00 65480.58
Fev 4308.96 1.50 0.58 1.00 3731.67
THRU JT. MAT'L OR FOUNDATION | 13160.63 1.25 0.46 0.90 6838.46
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
EMBEDMENT 0.00 #N/A #N/A 0.50 0.00
TOTAL 76050.71
PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 4
PULLOUT EORCE UNFACTORED LOAD FACTOR FACTORED
PULLOUT FORCE 4630.41 1.50 6945.61
TRAFFIC SURCHARGE FORCE 832.39 1.75 1456.69
WATER PRESSURE 0.00 1.00 0.00
TOTAL 8402.30
RESISTING FORCE Peff.= [ 4418 |SF
LOAD FRICTION ~ RESISTANCE  FACTORED
WEIGHT FACTOR FACTOR FACTOR __ RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 7864.55 1.35 0.67 1.00 7161.35
ON STEM (SOIL TO CONCRETE IN A{_23098.24 1.35 0.50 0.90 14032.18
CONC. UNIT WEIGHT 73760.63 1.25 0.46 0.90 6838.46
(THROUGH JOINT MATERIAL)
SHEARKEY (SHEARSTRENGTH) [ 0.00 T #N/A | 0 [ 090 0.00
TOTAL 28032.00

PERFORMANCE RATIO =
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Wall 4.xlsm (STR | MAX)

Date: 01/19/15
Designed By: CTH

Checked by: KD
STABILITY AGAINST OVERTURNING - LEVEL. 4
QVERTURNING MOMENT
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 28726.38 547 155601.24 1.50 233401.86
Ft 7150.22 8.13 58095.51 1.75 101667.15
Fw 0.00 0.00 0.00 1.75 0.00
TOTAL 335069.01
RESISTING MOMENT
RESISTANCE  FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT
UNIT E1 2774.00 1.14 0.00 1.25 3467.50 3952.95
UNIT L2 2098.00 2.31 0.00 1.25 2622.50 6057.98
UNIT LR 2098.00 2.31 0.00 1.25 2622.50 6057.98
UNIT L4 2360.00 3.09 0.00 1.25 2950.00 9115.50
SELECT FHL.L L1 15781.20 3.25 0.00 1.35 21304.62 69240.02
SELECT FILL L2 10321.20 4.25 0.00 1.35 13933.62 59217.89
SELECT FILL L3 10321.20 4.25 0.00 1.35 13933.62 59217.89
SELECT FILL L4 13112.40 5.25 0.00 1.35 17701.74 92934.14
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Wall 4.xlsm (STR | MAX)

STABILITY AGAINST OVERTURNING - LEVEL 4 (CONTINUED)

STEP L2

STEP L3

STEP L4

EARTH SURCHARGE
Fev

Date: 01/19/15
Designed By: CTH
Checked by: KD

RESISTANCE  FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT
6000.00 7.00 0.00 1.35 §100.00 56700.00
0.00 8.00 0.00 1.35 0.00 0.00
12000.00 9.00 0.00 1.35 16200.00 145800.00
20306.25 6.67 0.00 1.35 27413.44 182756.25
4308.96 10.00 0.00 1.50 6463.44 64634.36

TOTAL

PERFORMANCE RATIO =

b 136712.97 | 755684.93
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Wall 4.xism (SERVICE i)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: SERVICE-| The Neel Company
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) 8328-D TFraford Lane
Level Surcharge and Infinite Slope Condition Springfield, VA 22152
(703) 913-7858
Project Name: [-89 Bridge Decks Replacement / -89 Over Stowe Street Project No: TW4437
Location: Waterbury, VT Date: 01/19/15
Comment: Wall 4 Designed By: CTH

Checked by: KD
Load Diagram:

i TRAFFIC LIVE LOAD: g =vh
h RN IR

B S i .
Pt | . !
: b4 :
i ! ; )
! be-id -
! : : -l
N N PP -
: v DR =1
A Spe BY P e —
FACE L Lo ~

| DESIGN L i~ [ p—
! H z A e g i I
L L L Fe=0.5y Kahe
E ity LWL Ry S¢ ! L e
L - ; ‘ ! ‘
E ey TeSeRy o) Buee S B

- SRS TRRIS NY TRTEIN po-rd

J— !, o
t ‘t % ,..ut"'-!A.n"‘..J"\.f'k;"ﬂL"v,,t"';.;"‘n_..;"‘:,.»"a. .,A.A;

| i
Skt

Typical Section, All details may not apply

External Stability Calculation (SERVICE-I)
Stability Against Overturning: {moments about point "0")
= Factored Resisting Moments @V - x, (x,is the horiz. distance between V and O}

2 Factored overturning Momen YF (H/S) + YF(H/ 2)
Stability Against Shiding: £ o
¢Vtang,

% Factored Resisting Force
Y.F, +XF

ol

1|

% Factored unving Force
Bearing Pressure:
Factored Bearing Pressure

(YV+Y,qL)/(L-2e) {use factored €)
Eccentricity (e) _ L _ (V+qglX(L/2)~ |F,(H/3)+F(H/2)|

2 V+gqlL
(use factored V, gL, Fe, Ft for factored &)

Eccentricity:
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Wall 4.xlsm (SERVICE )

T-WALL Retaining Wall Calculations vi1bh (LRFD, HWY, 2.5x5.0 Units)} Revised BZY 3/3/12
Level Surcharge and infinite Slope Condition The Neel Company
LIMIT STATE: SERVICE-I 8328-D Traford Lane
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) Springfield, VA 22152

(703) 913-7858
Project No: Tw4437

Project Name: -89 Bridge Decks Replacement / -89 Over Stowe Street Date: 1/19/15
Location: Waterbury, VT By: CTH
Comment: Wall 4 Checked by: KD
GRADING GEOMETRY WALL GEOMETRY
DISTANCE TO SLOPE (d) = 0 FT HEIGHT (H) = 12.50
FILL SURCHARGE = 3.75 FT BATTER () = 0
DISTANCE TO BREAK 5 5 FT BASE (L) = 10
SLOPE ANGLE (R1) = 36.9 DEG
SLOPE ANGLE (1) = B.5 DEG
TRAFFIC SURCHARGE = 2 FT
BACKFILL SPECIFICATIONS
SELECT INTERNAL FRICTION (@)= 34 DEG Ka = 0.3083
WEIGHT ( )= 120 PCF Ko= 0.4408
COHESION= 0 (assumed)
UNCLASSIFIED INTERNAL FRICTION (@)= 30 DEG Ka= 0.3667
WEIGHT ( )= 120 PCF
COHESION = 0 (assumed)
FOUNDATION FOUNDATION TYPE S (S for Soil, R for rock)
INTERNAL FRICTION (@)= 30 DEG Kp = [ 3.0000 |
FRICTION FACTORS
JOINT MATERIAL TQO CONCRETE = 0.59
SELECT FILL TO CONCRETE = 0.50
UNCLASSIFIED FILL TO CONCRETE = 0.50
SELECT FILL TO FOUNDATION = tan{gs) 0.58 { @ is min of select fill and foundation }
PRECAST CONCRETE TO FOUNDATION = 0.46 { 0.8*TAN @f )
SHEAR KEY STRENGTH = 2460 Ibs.
WATER PRESSURE
HEIGHT OF WATER TABLE BEHIND WALL = 0 FT {(From bottom of wall)
HEIGHT OF WATER TABLE BEFORFE WALL = 0 FT {From hottom of wall)
WIND ON SOUND BARRIER/OTHER STRUCTURE
WIND FORCE = 0 LBS
DISTANCE FROM TOP OF WALL/GUTTER LINE = 0 FT
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Wall 4.xIsm (SERVICE i)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL :
FRICTION BETWEEN SOIL. & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

L.OAD FACTORS

DC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SOIL) :

EARTH PRESSURES (EH)

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOAD), LS (LIVE LOAD SURCHARGE) :
WATER PRESSURE :
WIND LOAD :
GLOBAL STABILITY
OVERTURNING

SUM FACTORED OVERTURNING MOMENTS:
SUM FACTORED RESISTING MOMENTS:
PERFORMANCE RATIO:

SLIDING
SUM FACTCORED HORIZONTAL FORCE:
FACTORED RESISTING FRICTION FORCE:
PERFORMANCE RATIO:

MAXIMUM BEARING PRESSURE

Date: 01/19/15
Designed By: CTH
Checked by: KD

(Not used for this project)
(Not used for this project)

213697

256471

2.60

35877

57071

1.59

Meyerhof distribution which considers a uniform base pressure
distribution over an effective width of B' = L. - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: Oy =
FACTORED SUM OF VERTICAL LOADS = 113481

FACTORED e = 1.45

FACTORED BEARING PRESSURE = 3197

FACTORED BEARING CAPACITY = #N/A

PERFORMANCE RATIO = #N/A

SUM VERTICAL LOADS/{L-2e)

LB/5 FT WIDTH

< L/4=
PSF

PSF

ft ON SOIL
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Wall 4.xism (SERVICE i)

Date: 01/19/15
Designed By: CTH
Checked by: KD

FACTORS OF SAFETY AT EACH LEVEL Live load is present behind the wall, but not on the wall
No. OF FACTORED FACTORED PERFORMANCE
LEVEL HEIGHT STEM LENGTH SHEAR KEYS  LOAD EFFECT RESISTANCE RATIO
1 | 5.00 | 6.00 { 2 |
OVERTURNING 41137 89172 217
SLIDING 12179 22577 1.85
PULLOUT 3930 10961 2.79
2 | 7.50 | 8.00 | 2 |
OVERTURNING 79476 229185 2.88
SLIDING 18718 39220 2.10
PULLOUT 3405 17014 5.00
3 | 10.00 | 8.00 | Z |
OVERTURNING 135862 286055 2.71
SLIDING 26618 48107 1.81
PULLOUT 4434 20712 4.67
4 [ 12.50 | 10.00 | 4] |
QVERTURNING 213697 556471 2.60
SLIDING 35877 57071 1.59
PULLOUT 5463 22932 4.20
5 [ 15.00 | 0.00 1 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
6 | 17.50 | 0.00 | 4] |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 ¢ #N/A
7 2000 ] 0.00 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 #] #N/A
8 [ 2250 [ 000 | 0 |
OVERTURNING 0 0] #N/A
SLIDING 0 4] #N/A
PULLOUT 0 0 #N/A
9 | 25.00 | 0.00 1 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 H#N/A
10 t 27.50 | 0.00 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 H#N/A
11 | 30.00 | 0.00 { 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
12 i 32.50 1 0.00 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
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Wall 4.xlsm (SERVICE i)

Date: 01/19/15
Designed By: CTH
Checked by: KD

LEVEL 4 ] STEMLENGTH=[___10.00 _ |FT
HEIGHT =[76.25 __|FT
EARTH PRESSURE TRAFFIC SURCHARGE & WATER PRESSURE
Pa=[ 5809.55 ]pif Pu=[_ 1430.04 |pif
Feh=| 28726.38 |lbs. Ft=|_ 7150.22 |lbs.
Fev=| 4308.96 |lbs. Fw = 0.00 Ibs.
SLIDING FORCE LOAD
UNFACTORED _ FACTOR FACTORED
Feh 28726.38 1.00 28726.38
Ft 7150.22 1.00 7150.22
Fw 0.00 1.00 0.00
WIND LOAD 0.00 0.30 0.00
TOTAL 35876.60
ESISTIN LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
THRU SELECT FILL OR FOUNDATION 84011.63 1.00 0.58 1.00 48504.1
Fev 4308.96 1.00 0.58 1.00 2487.8
THRU JT. MATERIAL OR FOUNDATI{ _13160.63 1.00 0.46 1.00 6078.6
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 1.00 0.0
EMBEDMENT 0.00 #N/A #N/A 1.00 0.0
TOTAL 57070.5
PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 4
PULLOUT FORCE UNFACTORED LOAD FACTOR FACTORED
PULLOUT FORCE = 4630.41 1.00 4630.41
TRAFFIC SURCHARGE FORCE =| _ 832.39 1.00 832.39
WATER PRESSURE = 0.00 1.00 0.00
TOTAL 5462.80
RESISTING FORCE Aeff. = [ 44.18 |SF
LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 7864.55 1.00 0.67 1.00 5304.7
ON STEM (SOIL TO CONCRETE IN A{_23098.24 7.00 0.50 1.00 11549.]
THRU JT. MATERIAL OR FOUNDATI{  13760.63 1.00 0.46 1.00 6078.6
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 1.00 0.0
TOTAL 22932.5

PERFORMANCE RATIO =
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Wall 4.xtsm (SERVICE i)

STABILITY AGAINST OVERTURNING - LEVEL 4

Date: 01/19/15
Designed By: CTH
Checked by: KD

OVERTURNING MOMENT
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 28726.38 5.42 155601.2 1.00 155601.2
Ft 7150.22 8.13 58093.5 1.00 38095.5
Fw 0.00 0.00 0.0 1.00 0.0
WIND LOAD 0.00 12.50 0.00 0.30 0.00
TOTAL 213696.8
RESISTING MOMENT
RESISTANCE ~ FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT RESISTANCE
PANEL L1 2774.00 1.14 0.00 1.00 2774.0 3162.4
PANEL L2 2098.00 2.31 0.00 1.00 2098.0 4846.4
PANEL L3 2098.00 2.31 0.00 1.00 2098.0 4846.4
PANEL L4 2360.00 3.09 0.00 1.00 2360.0 7292.4
SELECT FILL L1 15781.20 3.25 0.00 1.00 15781.2 51288.9
SELECT FILL L2 10321.20 4.25 0.00 1.00 10321.2 43865.1
SELECT FILL L3 10321.20 4.25 0.00 1.00 10321.2 43865.1
SELECT HLL L4 13112.40 5.25 0.00 1.00 13112.4 68840.1
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Wall 4.xlsm (SERVICE i)

STABILITY AGAINST OVERTURNING - LEVEL 4 (CONTINUED)

STEPLZ

STEP LS

STEP L4

EARTH SURCHARGE
Fev

Date: 01/19/15
Designed By: CTH
Checked by: KD

RESISTANCE  FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT RESISTANCE
6000.00 7.00 0.00 1.00 6000.0 42000.0
0.00 8.00 0.00 1.00 0.0 0.0
12000.00 9.00 0.00 1.00 12000.0 108000.0
20306.25 6.67 0.00 1.00 20306.3 135375.0
4308.96 10.00 0.00 1.00 4309.0 43089.6

TOTAL

PERFORMANCE RATIO =

[ 101481.21 | 556471.29 |
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Wall 5.xlsm (STR | MIN)

T-WALL Retaining Wall Calculations v11h (LRFD, HWY, 2.5x5.0 Units)
LIMIT STATE: STRENGTH-f MIN

PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS {(4th Ed, 2007)
Level Surcharge and Infinite Slope Condition

Revised BZY 3/3/12
The Neel Company
8328-D Traford Lane
Springfield, VA 22152

{(703) 913-7858
Project No: 4437
Date: 12/30/14
Designed By: CTH
Checked by: KD

Project Name: |-89 Bridge Decks Replacement / 1-89 Over Stowe Street
Location: Waterbury, VT
Comment: Wall 5

Load Diagram:

i TRAFFIC LIVE LOAD: g = yh
AR YT RN
t
3
!.
| necs. TR S
sach Iw¥ 3 v o L
- : : t
jiatL Ats 5 W Lo i
FACE ; i :o
HEIGHT i -‘"G"I-':“:*'q B o
DESIGN - WOy
t o

Typical Section (For illustration only, Some details may not apply)

External Stability Calculation (STRENGTH-I MIN)
Stability Against Overturning: {(moments about point "O")

% Factored Resisting Momenis PV - x4 x,is the horiz. distance between V and 0)
2 Factored overturning momen Y E(H/3)+ Y E(H/2)
Stability Against Sliding:
% Factored Resisting Force
2 ractored Uriving +orce

Bearing Pressure:
Factored Bearing Pressure

i

¢Vian ¢,
Y.F, + YF,

=(Y,V+Y,qL)/(L-2e) {use factored e)
Eccentricity (e) . L i (V+gLYL/I2)~|F,(H/3)+F(H/2)]

2 V+gL
(use factored V, ql, Fe, Ft for factored e)
(g=0, Ft=0 for this case)

Eccentricity:
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Wall 5.xism (STR I MIN)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units}

Level Surcharge and Infinite Slope Condition
LIMIT STATE: STRENGTH-I MIN

PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS {4th Ed, 2007)

Project Name: 1-89 Bridge Decks Replacement / -89 Over Stowe Street

Location: Waterbury, VT
Wall Name: Wali 5

GRADING GEOMETRY

DISTANCE TO SLOPE (d) = 0 FT

FiLL SURCHARGE = 3.75 FT

DISTANCE TO BREAK = 5 FT

SLOPE ANGLE (R1) = 36.9 DEG

SLOPE ANGLE (B = 10.6 DEG

TRAFFIC SURCHARGE = 2 FT

BACKFILL SPECIFICATIONS

SELECT INTERNAL FRICTION (@)= 34
WEIGHT ( )= 120
COHESION= 0

UNCLASSIFIED INTERNAL. FRICTION (@)= 30
WEIGHT ( )= 120
COHESION = 0

FOUNDATION FOUNDATION TYPE S
INTERNAL FRICTION (@f) = 30

FRICTION FACTORS

JOINT MATERIAL TG CONCRETE = 0.59

SELECT FILL TO CONCRETE = 0.50

UNCLASSIFED FILL TO CONCRETE = 0.50

SELECT FILL TO FOUNDATION = tan(g) 0.58

PRECAST CONCRETE TO FOUNBATION = 0.46

SHEAR KEY STRENGTH = 2460

WATER PRESSURE

HEIGHT OF WATER TABLE BEHIND WALL = 0
HEIGHT OF WATER TABLE BEFORE WALL = 0

Revised BZY 3/3/12

The Neel Company
8328-D Traford Lane
Springfield, VA 22152
(703) 913-7858

Project No
Date

Checked by

WALL GEOMETRY

HEIGHT (H)
BATTER ()
BASE (L)

DEG Ka=
PCF Ko=
{assumed)

DEG Ka =
PCF
(assumed)

(S for Sail, R for rock)
DEG Kp =

: 4437

: 12/30/14
: CTH

. KD

10.00

10

0.3158
0.4408

3.0000

{ 2 is min of select fill and foundation )

{ 0.8*TAN @f )

tbs.
FT (From bottom of wall)
FT {From bottom of wall)
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Wall 5.xlsm (STR | MIN)

RESISTANCE FACTORS

Date: 12/30/14
Designed By: CTH
Checked by: KD

{Not used for this project)
{Not used for this project)

SUM VERTICAL. LOADS/(1.-2e)

ft ON SOIL

FRICTION BETWEEN SOIL & SOIL. : 1.00
FRICTION BETWEEN SOIL & CONC. : 0.90
FRICTION BETWEEN JOINT & CONC. : 0.90
SHEAR THROUGH SHEAR KEY : 0.90
PASSIVE PRESSURE AGAINST SLIDING : 0.50
PASSIVE PRESSURE AGAINST OVERTURN. : 0.60
LOAD FACTORS
DC (WEIGHT OF CONCRETE) : 0.90
EV (WEIGHT OF SOIL) : 1.00
EARTH PRESSURES (EH)
HORIZONTAL COMPONENT : 1.50
VERTICAL COMPONENT : 1.50
LL (VEHICULAR LIVE LOAD), LS (LIVE LOAD SURCHARGE) : 1.75
WATER PRESSURE : 1.00
GLOBAL STABILITY
OVERTURNING
SUM FACTORED OVERTURNING MOMENTS 219204
SUM FACTORED RESISTING MOMENTS 495216
PERFORMANCE RATIO 2.26
SLIDING
SUM FACTORED HORIZONTAL FORCE 42386
FACTORED RESISTING FRICTION FORCE 48424
PERFORMANCE RATIO 1.14
MAXIMUM BEARING PRESSURE
Meyerhof distribution which considers a uniform base pressure
distribution over an effective width of B' = L - 2e
Live load surcharge is present on the wall and behind the wall
MAXIMUM BEARING PRESSURE: Sv =
FACTORED SUM OF VERTICAL LOADS = 107937 LB/5 FT WIDTH
FACTORED e= 1.47 < L/4=
FACTORED BEARING PRESSURE = 3058 PSF
FACTORED BEARING RESISTANCE = #N/A PSF
PERFORMANCE RATIO = #N/A
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Wall 5.xIsm (STR | MIN)

Date: 12/30/14
Designed By: CTH
Checked by: KD

PERFORMANCE RATIO AT EACH [LEVEL Live load is present behind the wall, but not on the wall
No. OF FACTORED  FACTORED PERFORMANCE
LEVEL HEIGHT  STEM LENGTH SHEAR KEYS  LOAD EFFECT RESISTANCE RATIO
1 | 500 ] 6.00 ] 2 ]
OVERTURNING 67503 95714 1.42
SLIDING 19682 22469 1.14
PULLOUT 6468 9807 T.52
2 | 7.50 | 8.00 | 2 |
OVERTURNING 129163 243499 1.89
SLIDING 29993 39247 1.31
PULLOUT 5421 15210 2.81
3 [ 1000 [ _10.00 | 0 ]
OVERTURNING 219204 495216 2.26
SLIDING 42386 48424 1.14
PULLOUT 6993 16763 2.40
4 [ 1250 [ 000 ] 0 |
OVERTURNING 0 0 #N/A
SLIDING o} 0 #N/A
PULLOUT 0 0 #NTA
5 [ 1500 [ 0.00 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
6 [ 1750 [ 000 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
7 [ 2000 [ 000 ] 0 |
OVERTURNING 0 0 #N/A
SLIDING o} 0 #N/A
PULLOUT 0 0 #NTA
8 [ 2250 [ 000 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING o} 0 #N/A
PULLOUT 0 0 #N/A
9 [ 2500 [ 000 ] 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
10 2750 000 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 EN/A
PULLOUT 0 0 #N/A
11 [ 3000 [ 0.00 | 0 |
OVERTURNING 0 0 #NJA
SLIDING 0 0 #N/A
PULLOUT 0 0 #NTA
12 [ 3250 [ 0.00 ] 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N7A
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Wall 5.xIsm {(STR | MIN)

Date: 12/30/14
Designed By: CTH
Checked by: KD

LEVEL 3 | STEMLENGTH =] _10.00 __ |FT
HEIGHT =|__13.75 __|FT
EARTH PRESSURE TRAFFIC SURCHARGE & EARTH PRESSURE
Pa=[ 427412 |plf Pt=[ 124338 |pif
Feh=| 21004.58 |lbs. Ft=| 621691 |lbs.
Fev=| 393836 |lbs. Fw = 0.00 lbs.
STABILITY AGAINST SLIDING - LEVEL 3
=LIDING FORCE LOAD
UNFACTORED  FACTOR FACTORED
Feh 21004.58 1.50 37506.87
Ft 6216.91 1.75 10879.58
Fw 0.00 1.00 0.00
TOTAL 42386.45
RESISTING FORCE LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
THRU SELECT FILL OR FOUNDATION ™ 70990.43 1.00 0.58 1.00 40986.34
Fev 3938.36 1.50 0.58 1.00 3410.72
THRU JT. MAT'L OR FOUNDATION | 10762.63 0.90 0.46 0.90 4026.55
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
EMBEDMENT 0.00 #N/A #N/A 0.50 0.00
TOTAL 48423.60
PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 3
PULLOUT FORCE UNFACTORED LOAD FACTOR _FACTORED
PULLOUT FORCE 3667.00 1.50 5500.51
TRAFFIC SURCHARGE FORCE 852.78 1.75 1492.36
WATER PRESSURE 0.00 1.00 0.00
TOTAL 6992.87
RESIST! E Aeff.= [ 4418 |SF
LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 6380.67 1.00 0.67 1.00 4303.82
ON STEM (SOIL TO CONCRETE IN Al 18740.08 1.00 0.50 0.90 8433.04
THRU JT. MAT'L OR FOUNDATION | 10762.63 0.90 0.46 0.90 4026.55
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
TOTAL 16763.40

PERFORMANCE RATIO =
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Wall 5.xilsm (STR | MIN)

Date: 12/30/14

Designed By: CTH

Checked by: KD
STABILITY AGAINST OVERTURNING - LEVEL 3
QVERTURNING MOMENT
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 21004.58 4,58 96270.99 1.50 144406.48
Ft 6216.91 6.88 42741.22 1.75 74797.14
Fw 0.00 0.00 0.00 1.00 0.00
TOTAL 219203.62
RESISTING MOMENT
RESISTANCE FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT
UNIT L1 2774.00 1.14 0.00 (.90 2496.60 2846.12
UNIT L2 2098.00 2.31 0.00 0.90 1888.20 4361.74
UNIT .3 2360.00 3.09 0.00 0.90 2124.00 6563.16
SELECT FILL L1 15781.20 3.25 0.00 1.00 15781.20 51288.90
SELECT FHLL L2 10321.20 4.25 0.00 1.00 10321.20 43865.10
SELECT FILL L3 13112.40 5.25 0.00 1.00 13112.40 68840.10
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Wall 5.xlsm (STR | MIN)

STABILITY AGAINST OVERTURNING - LEVEL 3 (CONTINUED)

Date: 12/30/14
Designed By: CTH
Checked by: KD

RESISTANCE ~ FACTORED  FACTORED
WEIGHT  HORIZ.ARM  VERT.ARM  FACTOR WEIGHT MOMENT
STEP L2 6000.00 7.00 0.00 7.00 6000.00 | 42000.00
STEP L3 9000.00 9.00 0.00 T.00 5000.00 | 81000.00
EARTH SURCHARGE|[ 20306.25 6.67 0.00 1.00 20306.25 | 135375.00
Fev 3938.36 10.00 0.00 1.50 5907.54 59075.38
TOTAL [86537.356 [ 495215.51 ]

PERFORMANCE RATIO =
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Wall 5.xlsm (STR | MAX)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: STRENGTH-{ MAX The Neel Company
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS {4th Ed, 2007) 8328-D Traford Lane
t.evel Surcharge and infinite Slope Condition Springfield, VA 22152
(703) 913-7858
Project Name: |-89 Bridge Decks Replacement / |-89 Over Stowe Street Project No: 4437
Location: Waterbury, VT Date: 12/30/14
Comment: Wall 5 Designed By: CTH

Checked by: KD
Load Diagram:

a TRAFFIC LIVE LOAD: q = vh
AT T U Y O O A
4
i 1 -] Y
! et o
1 i 1
Dk L
| L L
! .
FALCE ! et -l
h :
HEJ?HT S q B K -W'igl
| DESIGN |- B A
: H P be— )
: N ! i it Fe=0.5y KaH?
; ;é-—"‘f}“lii-u-ﬁ,ﬂ_l-lf..'ﬁ : L i o
SR SEVLe ad Suut St - l He
: : - R
- ! ! 3
: TN  cat SECHN NS SUIRIN G =t t 1
[ S b et e - IR S, S 1
2} SRRV
@l

Typical Section (For illustration only, Some details may not apply)

External Stability Calculation (STRENGTH-I MAX)
Stability Against Overturning: (moments about point "O")
% Factored Resisting Moments @V - x,( x,is the horiz. distance between V and O)
Y ractored overturning Momen Y F.(H/3)+YF(H/?2)
Stability Against Sliding:
% Factored Resisting Force ¢V tan ¢,.
Y.F, + ¥F,

B

nn

» racrored Lnving rorce
Bearing Pressure:
Factored Bearing Pressure

1t

(Y,V+Y,qL)Y(L-2e) (use factored e}
_L (V4qL)XLi2)- [F,(H/3)+ F(HI2)|

2 V+gL
{use factored V, gl., Fe, Ft for factored e)
{g=0, Ft=0 for this case)

Eccentricity:
Eccentricity (e)
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Wall 5.xism (STR | MAX)

T-WALL Retaining Wall Calculations v11h (LRFD, HWY, 2.5x5.0 Lnits) Revised BZY 3/3/12
Level Surcharge and Infinite Slope Condition The Neel Company
LIMIT STATE; STRENGTH-I MAX 8328-D Traford Lane
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) Springfield, VA 22152

(703) 913-7858
Project No: 4437

Project Name: 1-89 Bridge Decks Replacement / 1-89 Over Stowe Street Date: 12/30/14
Location: Waterbury, VT By: CTH
Wall Name: Wall 5 Checked by: KD

GRADING GEOMETRY WALL GEOMETRY

DISTANCE TO SLOPE (d) = Q_ FT HEIGHT (H} = 10.00

FiLL SURCHARGE = 3.;75 FT BATTER () = 0

DISTANCE TO BREAK = 5 FT BASE (L) = 10

SLOPE ANGLE (R1) = 36.9 DEG

SLOPE ANGLE (B = 10.0 DEG

TRAFFIC SURCHARGE = 2 FT

BACKFILL SPECIFICATIONS

SELECT INTERNAL FRICTION (@)= 34 DEG Ka= 0.3758
WEIGHT ()= 120 PCF Ko = 0.4408
COHESION= 0 (assumed)

UNCLASSIFIED INTERNAL FRICTION (@)= 30 DEG Ka = 0.3768
WEIGHT ( )= 120 PCF
COHESION = 0 {assumed)

FOUNDATION FOUNDATION TYPE S (S for Soil, R for rock)
INTERNAL FRICTION (@)= 30 DEG Kp= 0000

FRICTION FACTORS

JOINT MATERIAL TO CONCRETE = 0.59

SELECT FILL TO CONCRETE = 0.50

UNCLASSIFIED FILL TO CONCRETE = 0.50

SELECT FILL TO FOUNDATION = tan{a) 0.58 { @ is min of select fill and foundation )

PRECAST CONCRETE TO FOUNDATION = 0.46 ( 0.8*TAN @f)

SHEAR KEY STRENGTH = 2460 Ibs.

WATER PRESSURE

HEIGHT OF WATER TABLE BEHIND WALL = 0 FT (From bottom of wall)
HEIGHT OF WATER TABLE BEFORE WALL = 0 FT (From bottom of wall)
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Wall 5.xlsm (STR | MAX)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL :
FRICTION BETWEEN SOIL & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LOAD FACTORS

DC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SOIL.) :

EARTH PRESSURES (EH)

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOADj}, LS (LIVE LOAD SURCHARGE) :
WATER PRESSLRE :
GLOBAI STABILITY
OVERTURNING

SUM FACTORED OVERTURNING MOMENTS
SUM FACTORED RESISTING MOMENTS
PERFORMANCE RATIO

SLIDING
SUM FACTORED HORIZONTAL FORCE
FACTORED RESISTING FRICTION FORCE
PERFORMANCE RATIO

MAXIMUM BEARING PRESSURE

Date: 12/30/14
Designed By: CTH
Checked by: KD

1.00
0.920
0.90
0.90

0.50
0.60

{Not used for this project)
{Not used for this project)

219204

648400

2.96

42386

64335

1.52

Meyerhof distribution which considers a uniform hase pressure
distribution over an effective width of B' = L - Z2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: Sv =
FACTORED SUM OF VERTICAL LOADS = 136531

FACTORED e= 1.09

FACTORED BEARING PRESSURE = 3491

FACTORED BEARING RESISTANCE = #N/A

PERFORMANCE RATIO = #N/A

SUM VERTICAL LOADS/(L-2¢)

LB/5 FT WIDTH

< /4=
PSF

PSF

ft  ON SOIL
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Wall 5.xtsm (STR | MAX)

PERFORMANCE RATIO AT EACH LEVEL

LEVEL
1

10

1

12

HEIGHT

Date: 12/30/14

Designed By: CTH
Checked by: KD

Live load is present behind the wall, but not on the wall

No. OF

STEM LENGTH SHEAR KEYS

5.00

6.00

2

OVERTURNING
SLIDING

7.50

8.00

PULLOUT
2

OVERTURNING
SLIDING
PULLOUT

10.00

10.00

0

OVERTURNING
SLIDING

12.50

0.00

PULLOUT
0

OVERTURNING

SLIDING
PULLOUT

15.00

0.00

0

OVERTURNING
SLIDING
PULLOUT

17.50

(.00

0

OVERTURNING
SLIDING
PULLOUT

20.00

0.00

4

OVERTURNING

SLIDING
PULLOUT

22.50

0.00

0

OVERTURNING
SLIDING
PULLOUT

25.00

0.00

0

OVERTURNING
SLIDING
PULLOUT

27.50

0.00

0

OVERTURNING
SLIDING
PULLOUT

30.00

0.00

0

OVERTURNING

SLIDING
PULLOUT

32.50

0.00

0

OVERTURNING
SLIDING
PULLOUT

FACTORED FACTORED PERFORMANCE
LOAD EFFECT RESISTANCE RATIO
67503 124301 1.84
19682 28283 1.44
6468 11754 T.82
129163 317931 2.46
29993 50625 1.69
5421 19109 3.52
219204 648400 2.96
42386 64335 1.52
6993 22787 3.26
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N7A
0 0 #N/A
0 0 #N/A
0 0 EN7A
0 0 #N/A
0 0 #N/A
0 0 H#N/A
0 0 #N/A
0 0 #N/A
0 0 #N7A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 H#N/ A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
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Wall 5.xIsm {STR | MAX)

Date: 12/30/14
Designed By: CTH
Checked by: KD

LEVEL 3 ! STEM LENGTH = 10.00 FT
HEIGHT = 13.75  |FT
EARTH PRESSURE TRAFFIC SURCHARGE & EARTH PRESSURE
Pa=[ 427412 |pif Pt=[ 1243.38 |pif
Feh =| 21004.58 |lbs. Ft=| 6216.91 |[lbs.
Fev=| 3938.36 |lbs. Fw = 0.00 Ibs.
STABILITY AGAINST SLIDING - LEVEL 3
SLIDING FORCE LOAD
UNFACTORED _ FACTOR FACTORED
Feh 21004.58 1.50 31506.87
Ft 6216.91 1.75 10879.58
Fw 0.00 1.00 0.00
TOTAL 4238645
RESISTING FORCE LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR  RESISTANCE
THRU SELECT FILL OR FOUNDATION 70990.43 1.35 0.58 1.00 55331.56
Fev 3938.36 1.50 0.58 1.00 3410.72
THRU JT. MAT'L OR FOUNDATION | 10762.63 1.25 0.46 0.90 5592.42
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
EMBEDMENT 0.00 #N/A #N/A 0.50 0.00
TOTAL 64334.70
PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 3
PULLOUT FORCE UNFACTORED LOAD FACTOR _ FACTORED
PULLOUT FORCE 3667.00 1.50 5500.51
TRAFFIC SURCHARGE FORCE 852.78 1.75 1492.36
WATER PRESSURE 0.00 1.00 0.00
TOTAL 6992.87
RESISTING FORCE Aeff.= [ 44.18 |SF
LOAD FRICTION ~ RESISTANCE  FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
ON STEM(SOIL. TO SOIL IN Aeff) 6380.67 1.35 0.67 1.00 5810.15
ON STEM (SOIL TO CONCRETE IN A{__18740.08 1.35 0.50 0.90 11384.60
THRU JT. MAT'L OR FOUNDATION | 10762.63 1.25 0.46 0.90 5592.42
SHEAR KEY (SHEAR STRENGTH) 0.60 #N/A 0 0.90 0.00
TOTAL 22787.18

PERFORMANCE RATIO =
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Wall 5.xIsm (STR | MAX)

Date: 12/30/14
Designed By: CTH

Checked by: KD
STABILITY AGAINST OVERTURNING - LEVEL 3
OVERTURNING MOMENT
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 21004.58 4.58 96270.99 1.50 144406.48
Ft 6216.91 6.88 42741.22 1.75 74797.14
Fw 0.00 0.00 0.00 1.00 0.00
TOTAL 219203.62
TIN
RESISTANCE FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT
UNIT L1 2774.00 1.14 0.00 1.25 3467.50 3952.95
UNIT L2 2098.00 2.31 0.00 1.25 2622.50 6057.98
UNIT L3 2360.00 3.09 0.00 1.25 2950.00 9115.50
SELECT FIEL L1 15781.20 3.25 0.00 1.35 21304.62 692240.02
SELECT FILL L2 10321.20 4.25 0.00 1.35 13933.62 59217.89
SELECT FILL L3 13112.40 5.25 0.00 1.35 17701.74 92934.14
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Walt 5.xlsm (STR | MAX)

STABILITY AGAINST OVERTURNING - LEVEL 3 (CONTINUED)

Date: 12/30/14
Designed By: CTH
Checked by: KD

RESISTANCE ~ FACTORED FACTORED

WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT

STEP L2 6000.00 7.00 0.00 1.35 8100.00 56700.00
STEP L3 9000.00 9.00 0.00 1.35 12150.00 109350.00
EARTH SURCHARGE| 20306.25 6.67 0.00 1.35 27413.44 182756.25
Fev 3038.36 10.00 0.00 1.50 5907.54 59075.38

TOTAL

PERFORMANCE RATIO =

[ 115550.96 | 648400.09 |

Pg 5-14



Wall 5.xlsm (SERVICE i)

T-WALL. Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: SERVICE-I The Neel Company
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) 8328-D Traford Lane
Level Surcharge and Infinite Slope Condition Springfield, VA 22152
(703) 913-7858
Project Name: 1-89 Bridge Decks Replacement / |-89 Over Stowe Street Project No: 4437
Location: Waterbury, VT Date: 12/30/14

Comment; Wall 5 Designed By: CTH

Checked by: KD
Load Diagram:

TRAFFIC LIVE LOAD: g = yh

= !
% 4
-
-
; -
i i
i =t
FACE !
HEIGHT I BrmqMEa ol
!‘ -

Fe= 0.5y Ka H?
_ .
|2

Typical Section, All details may not apply

External Stability Calculation (SERVICE-I)
Stability Against Overturning: {moments about point "Q")
% Factored Resisting Moments oV -x, (x,is the horiz. distance between V and 0)

nk

) Factored overturning Momen YF(H/3)+YFE(H!2)
Stability Against Sliding: ©e o
s Factored Resisting Force = ¢Vtang,
2 Factored Lrving Force =YF +YF
[camN ot

Bearing Pressure:
Factored Bearing Pressure

]

(Y,V+Y,qL)/(L-2e) {use factored e)
Eccentricity (e) _ L (V4gl)(L/2)-|F(H/3)+F(H/2)

2 V+gL
(use factored V, gL, Fe, Ft for factored e)

Eccentricity:
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Wall 5.xIsm (SERVICE i)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
Level Surcharge and infinite Slope Condition The Neel Company
LIMIT STATE: SERVICE- 8328-D Traford Lane
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS {4th Ed, 2007) Springfield, VA 22152

{703) 913-7858
Project No: 4437

Project Name: |-89 Bridge Decks Replacement / 1-89 Over Stowe Street Date: 12/30/14
Location: Waterbury, VT By: CTH
Commeng: Wall 5 Checked by: KD
GRADING GEOMETRY WALL GEOMETRY
DISTANCE TO SLOPE (d) = 0 FT HEIGHT (H) = 10.00
FILL SURCHARGE = 3.75 FT BATTER () = 0
DISTANCE TO BREAK = 5 FT BASE (L) = 10
SLOPE ANGLE (1) = 36.9 DEG
SI.OPE ANGLE (1) = 10.6 DEG
TRAFFIC SURCHARGE = 2 FT
BACKFILL SPECIFICATIONS
SELECT INTERNAL FRICTION (@)= 34 DEG Ka = 0.3158
WEIGHT ( )= 120 PCF Ko = 0.4408
COHESION= 0 (assumed)
UNCLASSIFIED INTERNAL FRICTION (@)= 30 DEG Ka = 0.3768
WEIGHT ( )= 120 PCF
COHESION = 0 {assumed)
FOUNDATION FOUNDATION TYPE S (S for Soil, R for rock)
INTERNAL FRICTION (@)= 30 DEG Kp = m
FRICTION FACTORS
JOINT MATERIAL TQO CONCRETE = 0.59
SELECT FILL TO CONCRETE = 0.50
UNCLASSIFIED FILL TO CONCRETE = 0.50
SELECT FILL TO FOUNDATION = tan(e) 0.58 { @ is min of select filt and foundation )
PRECAST CONCRETE TO FOUNDATION = 0.46 { 0.8*TAN @f )
SHEAR KEY STRENGTH = 2460 ihs.
WATER PRESSURE
HEIGHT OF WATER TABLE BEHIND WALL = 0 FT {From bottom of wall)
HEIGHT OF WATER TABLE BEFORE WALL = 0 FT {From bottom of wall)
WIND ON SOUND BARRIER/OTHER STRUCTURE
WIND FORCE = 0 LBS
DISTANCE FROM TOP OF WALL/GUTTER LINE = 0 FT
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Wall 5.xlsm (SERVICE 1)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL. & SOIl. :
FRICTION BETWEEN SOIL & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LOAD FACTORS

DC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SOIL) :

EARTH PRESSURES (EH)

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOAD), LS (LIVE LOAD SURCHARGE) :

WATER PRESSURE :
WIND LOAD :

GLOBAL STABILITY
OVERTURNING
SUM FACTORED OVERTURNING MOMENTS:
SUM FACTORED RESISTING MOMENTS:
PERFORMANCE RATIO:

SLIDING
SUM FACTORED HORIZONTAL FORCE:
FACTORED RESISTING FRICTION FORCE:
PERFORMANCE RATIO:

MAXIMUM BEARING PRESSURE

Meyerhof distribution which considers a uniform base pressure

1.00
1.00
1.00
1.00

1.00
1.00
1.00

1.00
0.30

139012

477054

3.43

27221

48231

1.77

distribution over an effective width of B' = L - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: gy =
FACTORED SUM OF VERTICAL LOADS = 97691
FACTORED €= 0.93

FACTORED BEARING PRESSURE = 2398
FACTORED BEARING CAPACITY = N/ A
PERFORMANCE RATIO = #N/A

Date: 12/30/14
Designed By: CTH
Checked by: KD

{Not used for this project)
{Not used for this project)

SUM VERTICAL LOARS/(L-Ze)

LB/5 FT WIDTH

ft ON SOIL

2 L/4=
PSF

PSF
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Walt 5.xIsm (SERVICE i)

FACTORS OF SAFETY AT EACH LEVEL

LEVEL
1

10

11

12

HEIGHT

No. OF

STEM LENGTH SHEAR KEYS

5.00

5.00

P4

OVERTURNING
SLIDING

7.50

8.00

PULLOUT
A

OVERTURNING
SLIDING
PULLOUT

10.00

T0.00

OVERTURNING

SLIDING
PULLOUT

12.50

0.00

0

OVERTURNING
SLIDING
PULLOUT

15.00

0.00

0

OVERTURNING
SLIDING

17.50

0.00

PULLOUT
0

OVERTURNING

SLIDING
PULLOUT

20.00

0.00

0

OVERTURNING
SLIDING
PULLOUT

22.50

0.00

0

OVERTURNING
SLIDING
PULLOUT

25.00

0.00

8

OVERTURNING

SLIDING
PULLOUT

27.50

0.00

0

OVERTURNING

SLIDING
PULLOUT

30.00

0.00

0

OVERTURNING
SLIDING
PULLOUT

32.50

0.00

0

OVERTURNING
SLIDING

Date: 12/30/14
Designed By: CTH
Checked by: KD
Live load is present behind the wall, but not on the wall
FACTORED FACTORED PERFORMANCE
LOAD EFFECT RESISTANCE RATIO
42118 91245 2.17
12462 22810 1.83
4012 10261 2.73
81340 233754 2.87
19147 39605 2.07
3472 17014 4,90
139012 477054 3.43
27221 48231 1.77
4520 18645 £713
0 0 #IN/A
0 #] #N/A
0 0 #NTA
0 0 #N/A
0 0 #IN/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 H#N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 H#N/A
0 0 #N/A
0 0 #N/A
§] 0 #N/A
0 0 #N/A
0 0 #IN/A
0 0 #N/A
0 0 #N/A

PULLOUT
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Wall 5.xIsm (SERVICE i)

Date: 12/30/14
Designed By: CTH
Checked by: KD

LEVEL 3 ! STEMLENGTH=[__10.00 __|FT
HEIGHT = __13.75___|FT
EARTH PRESSURE TRAFFIC SURCHARGE & WATER PRESSURE
Pa=[_ 427412 |pif Pt=[_1243.38 |plf
Feh = 21004.58 |lbs. Ft=|_ 6216.91 |lbs.
Fev={ 393836 |lbs. Fw = 0.00_|ibs.
STABILITY AGAINST SLIDING - LEVEL 3
SLIDING FORCE LOAD
UNFACTORED _ FACTOR FACTORED
Feh 21004.58 1.00 21004.58
Ft 6216.91 1.00 6216.91
Fw 0.00 1.00 0.00
WIND LOAD 0.00 0.30 0.00
TOTAL 27221.48
RESISTING FORCE LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR __ RESISTANCE
THRU SELECT FILL OR FOUNDATION _70990.43 1.00 0.58 1.00 40986.3
Fev 3938.36 .00 0.58 1.00 2273.8
THRU JT. MATERIAL OR FOUNDATIQ__10762.63 1.00 0.46 1.00 4971.0
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 1.00 0.0
EMBEDMENT 0.00 #N/A #N/A 1.00 0.0
TOTAL 48231.2
PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 3
PULLOUT FORCE UNFACTORED LOAD FACTOR _FACTORED
PULLOUT FORCE = [ 3667.00 1.00 3667.00
TRAFFIC SURCHARGE FORCE =|  852.78 1.00 852.78
WATER PRESSURE = 0.00 1.00 0.00
TOTAL 4579.78
RESISTING FORCE Aeff.= [ 4418 |SF
LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 6380.67 1.00 0.67 1.00 4303.8
ON STEM (SOIL TO CONCRETE IN A{__18740.08 1.00 0.50 1.00 9370.0
THRU JT. MATERIAL OR FOUNDATI( _10762.63 1.00 0.46 1.00 4971.0
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 1.60 0.0
TOTAL 18644.9

PERFORMANCE RATIO =
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Wall 5.xlsm (SERVICE i)

STABILITY AGAINST OVERTURNING - LEVEL 3

QVERTURNING MOMENT

Date: 12/30/14
Designed By: CTH
Checked by: KD

OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 21004.58 4.58 96271.0 1.00 96271.0
Ft 6216.91 6.88 42741.2 1.00 427412
Fw 0.00 0.00 0.0 1.00 0.0
WIND LOAD 0.00 10.00 0.00 0.30 0.00
TOTAL 139012.2
RESISTING MOMEN
RESISTANCE  FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTCR WEIGHT RESISTANCE
PANEL L1 2774.00 1.14 0.00 1.00 2774.0 3162.4
PANEL L2 2098.00 2.31 0.00 1.00 2098.0 4846.4
PANEL L3 2360.00 3.09 0.00 1.00 2360.0 7292.4
SELECT Fitl. L1 15781.20 3.25 0.00 1.00 15781.2 51288.9
SELECT FILL L2 10321.20 4.25 0.00 1.00 10321.2 43865.1
SELECT FILL L3 13112.40 5.25 0.00 1.00 13112.4 68840.1
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Wall 5.xlsm (SERVICE i)

STABILITY AGAINST OVERTURNING - LEVEL 3 (CONTINUED)

Date: 12/30/14
Designed By: CTH
Checked by: KD

RESISTANCE  FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT RESISTANCE
STEP L2 6000.00 7.00 0.00 1.00 6000.0 42000.0
STEP L3 9000.00 9.00 0.00 1.00 9000.0 81000.0
EARTH SURCHARGE}] 20306.25 6.67 0.00 1.00 20306.3 135375.0
Fev 3938.36 10.00 0.00 1.00 3938.4 39383.6
TOTAL [ 85691.41 | 477053.83 |

PERFORMANCE RATIO =
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Wall 6.xism (STR | MIN)

T-WALL Retaining Wall Calculations v11b (LLRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: STRENGTH-{ MIN The Neel Company
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) 8328-D Traford Lane
Level Surcharge and Infinite Siope Condition Springfield, VA 22152

(703) 913-7858
Project Name: 1-82 Bridge Decks Replacement / 1-89 Over Stowe Street

Project No: 4437
Location: Waterbury, VT Date: 1/7/15
Comment: Wall 6 Designed By: CTH
Checked by: KD
Load Diagram: ) ~ TRAFFIC LIVE LOAD: g = vh
? NP 1 O O O A O O O
N i e -
. i
D e A
!
| o b
FACE : -
REIGHT ! CFleqHKa i
| DESIGN G0 S e e
H N -
: R Fe=0.5y KaH2
. - g
: - !
F L {
Y
het S - -

Typical Section {For illustration only, Some details may not apply)

External Stability Calculation (STRENGTH-I MIN)
Stability Against Overturning: (moments about point "0O")
3 Factored Resisting Moments PV - x,( x,is the horiz. distance between V and O)

X Factored overturning Momen Y F,(H/3)+ Y F(H/2)
Stability Against Sliding:

% Factored Resisting Force
X ractoreq uriving rorce

Bearing Pressure:
Factored Bearing Pressure

o

¢V tan ¢,.
YF, + YF,

o

Y,V +Y,qL)(L-2e) (use factored e)
Eccentricity (e) _ L (V+ql)Li2)-|F(HI3)+F(H/2)]
2 Vgl

(use factored V, gL, Fe, Ft for factored e)
{q=0, Ft=0 for this case)

Eccentricity:
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Wall 6.xIsm (STR | MIN)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units)

Level Surcharge and infinite Stope Condition
LIMIT STATE: STRENGTH-| MIN

PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007)

Project Name: -89 Bridge Decks Replacement / -89 Over Stowe Street

Location: Waterbury, VT
Wall Name: Wall 6

GRADING GEOMETRY

DISTANCE TO SLOPE (d) = 0 FT

FILL SURCHARGE = 375 FT

DISTANCE TO BREAK = S FT

SLOPE ANGLE (R1) = 36.9 DEG

SLOPE ANGLE (1) = 8.0 DEG

TRAFFIC SURCHARGE = ? FT

BACKFILL SPECIFICATIONS

SELECT INTERNAL FRICTION (@)= 34
WEIGHT ( )= 120
COHESION= 0

UNCLASSIFIED INTERNAL FRICTION (@)= 30
WEIGHT ( )= 120
COHESION = 0

FOUNDATION FOUNDATION TYPE 3
INTERNAL FRICTION (@f) = 30

FRICTION FACTORS

JOINT MATERIAL TO CONCRETE = 0.59

SELECT FILL TO CONCRETE = 0.50

UNCLASSIFIED FiLL TO CONCRETE = 0.50

SELECT FiLL TO FOUNDATION = tan(a) 0.58

PRECAST CONCRETE TO FOUNDATION = 0.46

SHEAR KEY STRENGTH = 2460

WATER PRESSURE

HEIGHT OF WATER TABLE BEHIND WALL = 0
HEIGHT OF WATER TABLE BEFORE WALL = 0

Revised BZY 3/3/12
The Neel Company
8328-D Traford Lane
Springfield, VA 22152
(703) 213-7858
Project No: 4437

Date: 1/7/15
By: CTH
Checked by: KD

WALL GEOMETRY

HEIGHT (H) = 12.00
BATTER ( ) = 0

BASE (L) = 10

DEG Kas= 0.3095
PCF Ko = 0.4408
{assumed)

DEG Ka =
PCF

(assumed)

(S for Soil, R for rock)

DEG Kp=  [30000 ]

( @ is min of select fill and foundation )
( 0.8*TAN @f )

Ibs.
FT {From bottom of wall)
FT (From bottom of wall}
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Wall 6.xlsm (STR | MiIN)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL :
FRICTION BETWEEN SOIl. & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LOAD FACTORS

DC (WEIGHT OF CONCRETE}) :
EV (WEIGHT OF SOIL) :

EARTH PRESSURES (EH)

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LI {VEHICULAR LIVE LOAD), LS {LIVE LOAD SURCHARGE) :

WATER PRESSURE :

GLOBAL STABILITY
OVERTURNING
SUM FACTORED OVERTLURNING MOMENTS
SUM FACTORED RESISTING MOMENTS
PERFORMANCE RATIO

SLIDING
SUM FACTORED HORIZONTAL FORCE
FACTORED RESISTING FRICTION FORCE
PERFORMANCE RATIO

MAXIMUM BEARING PRESSURE

Date: 01/07/15
Designed By: CTH
Checked by: KD

1.00
0.90
0.90
0.90
0.50
0.60

{Not used for this project)
{Not used for this project)

0.90
1.00

309185

559820

1.81

52802

55401

1.05

Meyerhof distribution which considers a uniform base pressure
distribution over an effective width of B' = L - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: Sv=
FACTORED SUM OF VERTICAL LOADS = 120567

FACTORED e= 2.05

FACTORED BEARING PRESSURE = 4087

FACTORED BEARING RESISTANCE = #N/A

PERFORMANCE RATIO = #N/A

SUM VERTICAL LOADS/(L-2e)

LB/5 FT WIDTH

< L/4=
PSF

PSF

250 ]fc onson.
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Wall 6.xIsm (STR | MIN)

Date: 01/07/15
Designed By: CTH
Checked by: KD

PERFORMANCE RATIO AT EACH LEVEL Live load is present behind the wall, but not on the wall
No. OF FACTORED FACTORED  PERFORMANCE
LEVEL HEIGHT STEM LENGTH SHEAR KEYS  LOAD EFFECT RESISTANCE RATIO
1 [ 450 | 6.00 | A ]
OVERTURNING 56970 86393 1.52
SLIDING 17526 20827 1.19
PULLOUT 5394 9393 1.74
2 | 7.00 | 8.00 i 2 |
OVERTURNING 112498 225900 2.01
SLIDING 27238 36978 1.36
PULLOUT 5023 14633 2.91
3 [ 9.50 | 8.00 i i |
OVERTURNING 194864 286408 A7
SLIDING 38996 45978 1.18
PULLOUT 6571 17927 73
4 [ 12.00 | 10.00 i 0 |
OVERTURNING 309185 559820 1.81
SLIDING 52802 55401 1.05
PULLOUT 8119 19915 2.45
5 | 14.50 | 0.00 i 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 G #N/A
PULLOUT 0 0 #N/A
6 | 17.00 | 0.00 i 0 |
OVERTURNING 0 G #N/A
SLIDING o 0 #N/A
PULLOUT 0 0 #N/A
7 [ 7950 [ 000 | 0 |
OVERTURNING G 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 H#N/A
8 i 22.00 | 0.00 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #NTA
9 | 24.50 | 0.00 | 0 |
OVERTURNING G 0 #N/A
SLIDING C 0 #N/A
PULLOUT o 0 #N/A
10 ] 27.00 | 0.00 | 0 1
OVERTURNING 0 o #N/A
SLIDING #] 0 #N/A
PULLOUT 0 0 #N/A
11 2950 | _0.00 | 0 1
OVERTURNING 0 v #N/A
SLIDING 0] 0 #N/A
PULLOUT 0 0 #N/A
12 [ 3200 [ 000 ] 0 ]
OVERTURNING O 0 #N/A
SLIDING ] 0 #N/A
PULLOUT 0 0 #N/A
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Wall 6.xlsm (STR | MIN)

Date: 01/07/15
Designed By: CTH
Checked hy: KD

LEVEL 4 | STEM LENGTH = 10.00 T
HEIGHT = 15.75 FT
EARTH PRESSURE TRAFFIC SURCHARGE & WATER PRESSURE
Pa=[_5481.72 |plf Pt=[_1392.18 |plf
Feh =[_27080.01 _|lbs. Ft=[_6960.91 |lbs,
Fev=| 4231.25 (lbs. Fw = 0.00 Ibs.
STABILITY AGAINST SLIDING - LEVEL 4
SLIDING FORCE LOAD
UNFACTORED FACTOR FACTORED
Feh 27080.01 1.50 40620.02
Ft 6960.91 1.75 12181.59
Fw 0.00 1.00 0.00
TOTAL 52801.61
BESISTING FORCE LOAD FRICTION RESISTANCE  FACTORED
WEIGHT FACTOR FACTOR FACTOR RESISTANCE
THRU SELECT FILL OR FOUNDATION__81281.63 1.00 0.58 1.00 46927.97
Fev 4231.25 1.50 0.58 1.00 3664.37
THRU JT. MAT'L. OR FOUNDATION 12852.63 0.90 0.46 0.90 4808.46
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
EMBEDMENT 0.00 #N/A #N/A 0.50 0.00
TOTAL 55400.80
PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 4
PULLOUT FORCE UNFACTORED LOAD FACTOR FACTORED
PULLOUT FORCE 4437.98 1.50 6656.96
TRAFFIC SURCHARGE FORCE 835.69 1.75 1462.45
WATER PRESSURE 0.00 1.00 0.00
TOTAL 8119.42
RESISTING FORCE Aeff. = SF
LOAD FRICTION RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 7567.77 1.00 0.67 .00 5104.53
ON STEM (SOIL TO CONCRETE IN A¢  22226.61 1.00 0.50 0.90 10001.97
CONC. UNIT WEIGHT 12852.63 0.90 0.46 0.90 4808.46
{THROUGH JOINT MATERIAL)
SHEAR KEY (SHEAR STRENGTH) | 0.00 | #N/A 0 0.90 0.00
TOTAL 19914.97

PERFORMANCE RATIO =
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Wall 6.xism (STR | MIN)

STABILITY AGAINST OVERTURNING ~ LEVEL 4

Date: 01/07/15

Designed By: CTH

Checked by: KD

QVERTURNING MOMENT
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 27080.01 5.25 142170.05 1.50 213255.08
Ft 6960.91 7.88 54817.17 1.75 95930.04
Fw 0.00 0.00 0.00 1.75 0.00
TOTAL 309185.12
RESISTING MOMENT
RESISTANCE ~ FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT
UNIT L1 2586.00 1.20 0.00 0.90 2327.40 2792.88
UNIT L2 2098.00 2.31 0.00 0.90 1888.20 4361.74
UNIT L3 2098.00 2.31 0.00 0.90 1888.20 4361.74
UNIT L4 2360.00 3.09 0.00 0.90 2124.00 6563.16
SELECT FILL L1 14131.20 3.25 0.00 1.00 14131.20 45926.40
SELECT FILL L2 10321.20 4.235 0.00 1.00 10321.20 43865.10
SELECT FILL L3 10321.20 4.25 0.00 1.00 10321.20 43865.10
SELECT FILL L4 13112.40 5.25 0.00 1.00 13112.40 68840.10
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Wall 6.xIsm (STR | MIN)

STABILITY AGAINST OVERTURNING - LEVEL 4 (CONTINUED)

Date: 01/07/15
Designed By: CTH
Checked by: KD

RESISTANCE ~ FACTORED FACTORED
WEIGHT HORIZ. ARM  VERT. ARM FACTOR WEIGHT MOMENT

STEP L2 5400.00 7.00 0.00 1.00 5400.00 37800.00
STEP L3 0.00 8.00 0.00 1.00 0.00 0.00
STEP L4 11400.00 9.00 0.00 1.00 11400.00 102600.00
EARTH SURCHARGE] 20306.25 6.67 0.00 1.00 20306.25 135375.00
Fev 4231.25 10.00 0.00 1.50 6346.88 63468.77
TOTAL. 99566.93 | 559820.00 |

PERFORMANCE RATIO =
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Wall 6.xlsm (STR | MAX)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: STRENGTH- MAX The Neel Company
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) 8328-D Traford Lane
Level Surcharge and Infinite Slope Condition Springfield, VA 22152
(703) 913-7858
Project Name: -89 Bridge Decks Replacement / |-89 Over Stowe Street Project No: 4437
Location: Waterbury, VT Date: 1/7/15
Comment: Wall 6 Designed By: CTH

Checked by: KD
Load Diagram:

i TRAFFIC LIVE LOAD: g = vh

NN SO A R I A T

3
A { % A
D i
: H ] n-l=
: : i : i
: FERAN Wy . et bt
[y oL H
i p 1
Aol e ! -t !

FAGE. ; B -
HEGHT - recoen | FrzqMKa [
i peg i i e e
| DESIGN SN SRRy gl S *r
: H T P bt 1
. [ i s Fe=05yKaH?
"_*w"“i_.;‘{.}“}?{m}'—? : '_' *W e o
i H 1 1 - 1
: o eoaolietgu- [ 1 he
3 i : = 3
. e Roecooceonoe
: - e E N
T - i _,4.‘-"1,‘r‘.,r'-.,,rl,..i'x%ﬂg‘nﬁﬁﬂ‘»—'\m o
AY vuno
o b

Typical Section (For illustration only, Some details may not apply)

External Stability Calculation (STRENGTH-1 MAX)
Stability Against Overturning: {moments about point "O")
¥ Factored Resisting Moments @V - x,( x,is the horiz. distance between V and O)
> Factored overturning Momen YF(H/3)+YF(H/2)
Stability Against Skiding:
= Factored Resisting Force PV tan ¢
X Factored brniving Force YL,F; + KF;

Bearing Pressure:
Factored Bearing Pressure

I n

(Y,V+Y,qL)(L-2e) (use factored e)
£ _ (V+qL)L/2y-F,(H/3)+F(H/2)]

2 ViglL
(use factored V, gL, Fe, Ft for factored e)
{g=0, Ft=0 for this case)

Eccentricity:
Eccentricity (e) =
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Wall 6.xism (STR | MAX)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units)

Level Surcharge and Infinite Slope Condition
LIMIT STATE: STRENGTH-I MAX

PER AASHTO LRFD BRIDGE DESIGN SPECIFHICATIONS (4th Ed, 2007)

Project Name: I-89 Bridge Decks Replacement / I-89 Over Stowe Street

Location: Waterbury, VT
Wall Name: Wall 6

GRADING GEOMETRY

DISTANCE TO SLOPE (d) = ) FT

FILL SURCHARGE = 3.75 FT

DISTANCE TO BREAK = 5 FT

SLOPE ANGLE (R 1) = 36.9 DEG

SLOPE ANGLE (1) = 89 DEG

TRAFFIC SURCHARGE = p FT

BACKFILL SPECIFICATIONS

SELECT INTERNAL FRICTION (@)= 34
WEIGHT ( )= 120
COHESION= )

UNCLASSIFIED INTERNAL FRICTION (@)= 30
WEIGHT ( )= 120
COHESION = 0

FOUNDATION FOUNDATION TYPE S
INTERNAL FRICTION (@)= 30

FRICTION FACTORS

JOINT MATERIAL TO CONCRETE = 0.59

SELECT FILL TO CONCRETE = 0.50

UNCLASSIFIED FILL TO CONCRETE = 0.50

SELECT FILL TO FOUNDATION = tan{g) 0.58

PRECAST CONCRETE TO FOUNDATION = 0.45

SHEAR KEY STRENGTH = 2460

WATER PRESSURE

HEIGHT OF WATER TABLE BEHIND WALL = )
HEIGHT OF WATER TABLE BEFORE WALL = 0

Revised BZY 3/3/12
The Neel Company
8328-D Traford Lane
Springfield, VA 22152
{703) 913-7858
Project No: 4437

Date: 1/7/15
By: CTH
Checked by: KD

WALL GEOMETRY

HEIGHT (H) = 12.00
BATTER () = 0

BASE (L) = 10

DEG Ka = 0.3095

PCF Ko = 0.4408
(assumed)

DEG - [TO3EET]
PCF

{assumed)

(S for Sail, R for rock)

DEG kp=  [3:0000]

{ @ is min of select fill and foundation )
{ 0.8*TAN @f)

Ibs.
FT (From bottom of wall)
FT (From bottom of wall)
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Wall 6.xlsm (STR | MAX)

RESISTANCE FACTORS

FRICTION BETWEEN SQIL & SOIL :
FRICTION BETWEEN SOIL & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LOAD FACTORS

DC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SOIL) :

EARTH PRESSURES (EH)

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOAD), LS (LIVE LOAD SURCHARGE) :

WATER PRESSURE :

GLOBAL STABILITY
OVERTURNING
SUM FACTORED OVERTURNING MOMENTS
SUM FACTORED RESISTING MOMENTS
PERFORMANCE RATIO

SLIDING
SUM FACTORED HORIZONTAL FORCE
FACTORED RESISTING FRICTION FORCE
PERFORMANCE RATIO

MAXIMUM BEARING PRESSURE

Date: 01/07/15
Designed By: CTH
Checked by: KD

1.00
0.90
0.20
0.90
0.50
0.60

{Not used for this project)
(Not used for this project)

309185

734246

2.37

52802

73696

1.40

Meyerhof distribution which considers a uniform base pressure
distribution over an effective width of B' = L - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: Sv=
FACTORED SUM OF VERTICAL LOADS = 153514

FACTORED e= 1.55

FACTORED BEARING PRESSURE = 4446

FACTORED BEARING RESISTANCE == #N/A

PERFORMANCE RATIO = #N/A

SUM VERTICAL LOADS/(L-2e)

LB/5 FT WIDTH

< L/4=
PSF

PSF

ft ONSOIL
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wall 6.xIsm (STR | MAX)

Date: 01/07/15
Designed By: CTH
Checked by: KD

PERFORMANCE RATIO AT EACH LEVEL Live load is present behind the wall, but not on the wall
No. OF FACTORED FACTORED PERFORMANCE
{EVEL HEIGHT STEM LENGTH SHEAR KEYS  LOAD EFFECT RESISTANCE RATIO
1 { 4,50 | 6.00 | i |
OVERTURNING 56970 113082 1.98
SLIDING 17526 26216 1.50
PULLOUT 5394 11192 2.07
2 | 7.00 i 8.00 i i i
OVERTURNING 112498 296965 2.64
SLIDING 27238 47793 1.75
PULLOUT 5023 18326 3.65
3 | 9.50 | 8.00 | 2 i
OVERTURNING 194864 374522 1.92
SLIDING 38996 59620 1.53
PULLOUT 6571 22812 3.47
4 ! 12.00 | 10.00 i 0 |
OVERTURNING 309185 734246 2.37
SLIDING 52802 73696 1.40
PULLOUT 8119 27072 3.33
5 | 14.50 | (.00 i 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
6 ] 17.00 | (.00 i 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
7 [ 19.50 | .00 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT ] 0 #N/A
8 [ 22.00 1 0.00 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 H#N/A
PULLOUT ¢ 0 #N/A
9 | 2450 0.00 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLCUT 0 0 #N/A
10 [ 2700 [ 000 ] 0 ]
OVERTURNING 0 0 H#N/A
SLIDING 0 0 #N/A
PULLOUT 0 ¢ #N/A
11 [ 29.50 | 0.00 | 0 i
OVERTURNING 0 0 #N/A
SLIDING 0 C #N/A
PULLOUT 0 0 #N/A
12 3200 [ 000 ] 0 ]
OVERTURNING 0 0] #N/A
SLIDING ¢ 0 #N/A
PULLOUT 0 0 #N/A
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Wall 6.xlsm (STR | MAX)

Date: 01/07/15
Designed By: CTH
Checked by: KD

LEVEL 4 | STEMLENGTH=[__ 10.00 |FT
HEIGHT =] 15.75  |FT
EARTH PRESSURE TRAFFIC SURCHARGE & WATER PRESSURE
Pa=| 5481.72 |pif Pt=[ 139218 |plf
Feh ={ 27080.01 |lbs. Ft=[ 6960.91 |lbs.
Fev=] 4231.25 |lbs. Fw = 0.00 Ibs.
STABILITY AGAINST SLIDING - LEVEL 4
SLIDING FORCE LOAD
UNFACTORED _ FACTOR FACTORED
Feh 27080.01 1.50 40620.02
Ft 6960.91 1.75 12181.59
Fw 0.00 1.00 0.00
TOTAL 52801.61
RESISTING FORCE LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR ___ RESISTANCE
THRU SELECT FILL OR FOUNDATION _81281.63 1.35 0.58 1.00 63352.76
Fev 4231.25 1.50 0.58 1.00 3664.37
THRU JT. MAT'L OR FOUNDATION | 12852.63 1.25 0.46 0.90 6678.42
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
EMBEDMENT 0.00 #N/A #N/A 0.50 0.00
TOTAL 73695.55
PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 4
PULLOUT FORCE UNFACTORED LOAD FACTOR FACTORED
PULLOUT FORCE 4437.98 .50 6656.96
TRAFFIC SURCHARGE FORCE 835.69 1.75 1462.45
WATER PRESSURE 0.00 1.00 0.00
TOTAL 8119.42
RESISTING FORCE Aeff.= [ 4418 |SF
LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 7567.77 1.35 0.67 1.00 6891.11
ON STEM (SOIL TO CONCRETE IN A{_ 22226.61 1.35 0.50 0.90 13502.67
CONC. UNIT WEIGHT 12852.63 1.5 0.46 0.90 6678.42
(THROUGH JOINT MATERIAL)
SHEAR KEY (SHEAR STRENGTH) [ 0.00 | #N/A 0 [ 090 0.00
TOTAL 27072.20

PERFORMANCE RATIO =
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Wall 6.xIsm (STR | MAX)

Date: 01/07/15
Designed By: CTH

Checked by: KD
STABILITY AGAINST OVERTURNING - LEVEL 4
QVERTURNING MOMENT
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 27080.01 5.25 142170.05 1.50 213255.08
Ft 6960.91 7.88 54817.17 1.75 95930.04
Fw 0.00 0.00 0.00 1.75 0.00
TOTAL 309185.12
IST M
RESISTANCE FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT
UNIT L1 2586.00 1.20 0.00 1.25 3232.50 3879.00
UNIT L2 2098.00 2.31 0.00 1.25 2622.50 6057.98
UNIT L3 2098.00 2.31 0.00 1.25 2622.50 6057.98
UNIT L4 2360.00 3.09 0.00 1.25 2950.00 9115.50
SELECT FILL L1 141317.20 3.25 0.00 1.35 19077.12 62000.64
SELECT FILL L2 10321.20 4.25 0.00 1.35 13933.62 59217.89
SELECT FILL L3 10321.20 4.25 0.00 1.35 13933.62 59217.89
SELECT FILL L4 137112.40 5.25 0.00 1.35 17701.74 92934.14
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Wall 6.xism (STR | MAX)

STABILITY AGAINST OVERTURNING - LEVEL 4 (CONTINUED)

STEP L2

STEP L3

STEP L4

EARTH SURCHARGE
Fev

Date: 01/07/15
Designed By: CTH
Checked by: KD

RESISTANCE  FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT
5400.00 7.00 0.00 1.35 7290.00 51030.00
0.00 8.00 0.00 1.35 0.00 0.00
11400.00 9.00 0.00 1.35 15390.00 138510.00
20306.25 6.67 0.00 1.35 27413.44 182756.25
4231.25 10.00 0.00 1.50 6346.88 63468.77

TOTAL

PERFORMANCE RATIO =

[ 132513.91 | 734246.02 |
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Wall 6.xlsm (SERVICE i)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: SERVICE-| The Neel Company
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) 8328-D Traford Lane
Level Surcharge and infinite Slope Condition Springfield, VA 22152
(703) 913-7858
Project Name: |-89 Bridge Decks Replacement / -89 Over Stowe Street Project No: 4437
Location: Waterbury, VT Date: 01/07/15
Comment: Wall 6 Designed By: CTH

Checked by: KD

t.oad Diagram;
TRAFFIC LIVE LOAD: g =+vh

It P
! b
A
i 1 -
e
| DL
o
FACE D
HEIGHT D Fs g MKa
DESIGN | et
H 2 : t
i .
L seive vy =T B
; i : .
SR TEIRTC Y Sest W
: ; ! -
: i 5 ; P
I == Totots of Seeeracs BENN
¢ Fr v "-,x.mﬁ,:}{r' P —
(2} Y oban ¢
.I;,m

Typical Section, All details may not apply

External Stability Calculation {SERVICE-)
Stability Against Overturning: {moments about point "0O")
= Factored Resisting Moments oV -x, (x,is the horiz. distance between V and O)

||

3 ractored overturning Momen = Y F(f1/3)+ YF(H/2)
Stability Against Sliding: ©r o
¥ Factored Resisting Force ¢Vtang,

Bl

» Factored Uriving Lorce
Bearing Pressure:
Factored Bearing Pressure = (YlV + Yqu) (L-2e) (use factored )

Eccentricity: I,
Eccentricity (e) _L (Vaql)(Li2)-|F,(H/3)+F(H/2)|
2 V+gl

{use factored V, gL, Fe, Ft for factored )

YF, +YF,
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Wall 6.xIsm (SERVICE i)

T-WALL Retaining Wall Calculations v11b {LRFD, HWY, 2.5x5.0 Units)

Level Surcharge and Infinite Slope Condition
LIMIT STATE: SERVICE-I

PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS {4th Ed, 2007)

Project Name: -89 Bridge Decks Replacement / |1-89 Over Stowe Street

Location: Waterbury, VT
Comment: Wall 6

GRADING GEOMETRY
DISTANCE TO SLOPE (d) = 0 FT
FILL SURCHARGE = 3.75 FT
DISTANCE TO BREAK = 5 FT
SLOPE ANGLE (R 1) = 36.9 DEG
SLOPE ANGLE (1) = K DEG
TRAFFIC SURCHARGE = y; FT
BACKFILL SPECIFICATIONS
SELECT INTERNAL FRICTION (@)= 34
WEIGHT ( )= T20
COHESION= )
UNCLASSIFIED INTERNAL FRICTION (@)= 30
WEIGHT ( )= 720
COHESION = 0
FOUNDATION FOUNDATION TYPE S
INTERNAL FRICTION (@)= 30
FRICTION FACTORS
JOINT MATERIAL TO CONCRETE = 0.59
SELECT FILL TO CONCRETE = 0.50
UNCLASSIFIED FILL TO CONCRETE = 0.50
SELECT FILL TO FOUNDATION = tan{@) 0.58
PRECAST CONCRETE TO FOUNDATION = 0.46
SHEAR KEY STRENGTH = 2460
WATER PRESSURE
HEIGHT OF WATER TABLE BEMIND WALL = 0
HEIGHT OF WATER TABLE BEFORE WALL = 3]
WIND ON SOUND BARRIER/OTHER STRUCTURE
WIND FORCE = 0
DISTANCE FROM TOP OF WALL/GUTTER LINE = 0

Revised BZY 3/3/12

The Neel Company
8328-D Traford Lane
Springfield, VA 22152
{703) 913-7858

Project No
Date:
: CTH

Checked by: KD

WALL GEOMETRY

HEIGHT (H)
BATTER ()
BASE (L)

Bonod

DEG Ka=
PCF Ko=
(assumed)

DEG Ka=
PCF
{assumed)

(S for Soil, R for rock)
DEG Kp =

1 4437

1/7/%5

12.00

0.3095
0.4408

3.6000

{ @ is min of select fill and foundation )

{ 0.8*TAN & )

ibs.

FT {(From bottom of wall)
FT {From bottom of wall)
LBS

FT
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Wall 6.xlsm (SERVICE i}

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL :
FRICTION BETWEEN SOIL & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LOAD FACTORS

DC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SOIL.) :

EARTH PRESSURES (EH)

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL {VEHICULAR LIVE LOAD), LS {LIVE LOAD SURCHARGE) :

WATER PRESSURE :
WIND LOAD :

GLOBAL STABILITY
OVERTURNING
SUM FACTORED OVERTURNING MOMENTS:
SUM FACTORED RESISTING MOMENTS:
PERFORMANCE RATIO:

SLIDING
SUM FACTORED HORIZONTAL FORCE:
FACTORED RESISTING FRICTION FORCE:
PERFORMANCE RATIO:

MAXIMUM BEARING PRESSURE

Date: 01/07/15
Designed By: CTH
Checked by: KD

(Not used for this project)
(Not used for this project)

196987

540673

2.74

34047

55307

1.62

Meyerhof distribution which considers a uniform base pressure
distribution over an effective width of B' = L - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: Oy =
FACTORED SUM OF VERTICAL LOADS = 110366

FACTORED e= 1.34

FACTORED BEARING PRESSURE = 3017

FACTORED BEARING CAPACITY = #N/A

PERFORMANCE RATIO = #N/A

SUM VERTICAL LOADS/(L-2e)

LB/5 FT WIDTH

2 l/4=
PSF

PSF

ft ON SOIL
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Wall 6.xIsm (SERVICE i)

Date: 01/07/15
Designed By: CTH
Checked by: KD

FACTORS OF SAFETY AT EACH LEVEL Live load is present behind the wall, but not on the wall
No. OF FACTORED FACTORED PERFORMANCE
LEVEL HEIGHT STEM LENGTH SHEAR KEYS  LOAD EFFECT RESISTANCE RATIO
1 [ 450 | 6.00 ] 2 ]
OVERTURNING 35473 83220 2.35
SLIDING 11076 21294 1.92
PULLOUT 3333 10502 3.15
2 | 700 | 800 ] 2 ]
OVERTURNING 70743 218810 3.09
SLIDING 17367 37533 2.16
PULLOUT 3209 16375 5.10
3 | 9.50 i 8.00 | i |
OVERTURNING 123444 275709 2.23
SLIDING 25021 46423 1.86
PULLOUT 4242 20073 4.73
4 | 12.00 | 10.00 | #] |
OVERTURNING 196987 540673 2.74
SLIDING 34041 55307 1.62
PULLOUT 5274 22154 4,20
5 { 7450 i 0.60 | 8] 1
OVERTURNING 0 0 #N/A
SLIDING G 0 #N/A
PULLOUT 0 0 #N/A
6 ] 17.00 | 0.00 | §] ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
7 [ 19.50 | (.00 i 1] |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
8 [ 2e.00 | 0.00 | 0 i
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
9 [ 2450 [ 0.00 ] 0 ]
OVERTURNING 0 0 #N/A
SLIDING " G #N/A
PULLOUT 0 0 #N/A
10 [ 27.00 | 0.00 i 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
11 | 29.50 | 0.00 | [¢) |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
12 | 32.00 1 0.00 | 4] |
OVERTURNING 0 0 HN/A
SLIBING 0 0 #N/A
PULLOUT 0 o #N/A
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Wall 6.xlsm (SERVICE i)

Date: 01/07/15
Designed By: CTH
Checked by: KD

PERFORMANCE RATIO =

| LEVEL 4 | STEMLENGTH =[___10.00 __|FT
HEIGHT =[ 1575  |FT
EARTH PRESSURE TRAFFIC SURCHARGE & WATER PRESSURE
Pa=[_ 5481.72 |pif Pt=[_1392.18 ]pif
Feh = 27080.01 |lbs. Ft= | 6960.9T ]ibs.
Fev=| 4231.25 |[lbs. Fw= 0.00 Ibs.
DING F LOAD
UNFACTORED _ FACTOR FACTORED
Feh 27080.01 1.00 27080.01
Ft 6960.91 1.00 6960.91
Fw 0.00 1.00 0.00
WIND LOAD 0.00 0.30 0.00
TOTAL 34040.92
RESISTING FORCE LOAD FRICTION  RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR __ RESISTANCE
THRU SELECT FILL OR FOUNDATION _81281.63 1.00 0.58 1.00 46928.0
Fev 4231.25 1.00 0.58 1.00 2442.9
THRU JT. MATERIAL OR FOUNDATI] _12852.63 1.00 0.46 1.00 5936.4
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 1.00 0.0
EMBEDMENT 0.00 #N/A #N/A 1.00 0.0
TOTAL 55307.3
PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 4
PULLOUT FORCE UNFACTORED LOAD FACTOR FACTORED
PULLOUT FORCE = 4437.98 1.00 4437.98
TRAFFIC SURCHARGE FORCE ={  835.69 1.00 835.69
WATER PRESSURE = 0.00 1.00 0.00
TOTAL 5273.66
RESISTING FORCE Aeff. = SF
LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR __ RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 7567.77 1.00 0.67 1.00 5104.5
ON STEM (SOIL TO CONCRETE IN A{__22226.61 1.00 0.50 1.00 11113.3
THRU JT. MATERIAL OR FOUNDATI] 12852.63 1.00 0.46 1.00 5936.4
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 1.00 0.0
TOTAL 22154.2
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Wall 6.xlsm (SERVICE i)

STABILITY AGAINST OVERTURNING - LEVEL 4

Date: 01/07/15
Designed By: CIH
Checked by: KD

OVERTURNING MOMENT
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM  MOMENT FACTOR MOMENT
Feh 27080.01 5.25 142170.1 1.00 1421701
Ft 6960.91 7.88 534817.2 1.00 54817.2
Fw 0.00 0.00 0.0 1.00 0.0
WIND LOAD 0.00 12.00 0.00 0.30 0.00
TOTAL 196987.2
ESIST
RESISTANCE  FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT RESISTANCE
PANEL L1 2586.00 1.20 0.00 1.00 2586.0 3103.2
PANEL L2 2098.00 2.31 0.00 1.00 2098.0 4846.4
PANEL L3 2098.00 2.31 0.00 1.00 2098.0 4846.4
PANEL. L4 2360.00 3.09 0.00 1.00 2360.0 7292.4
SELECT FHLL L1 14131.20 3.25 0.00 1.00 14131.2 45926.4
SELECT FILL L2 10321.20 4.25 0.00 1.00 10321.2 43865.1
SELECT FILL. L3 10321.20 4.25 0.00 1.00 10321.2 43865.1
SELECT FiLL L4 13112.40 3.25 0.00 1.00 13112.4 68840.1
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Wall 6.xIsm {SERVICE i)

STABILITY AGAINST OVERTURNING - LEVEL 4 (CONTINUED)

Date: 01/07/15
Designed By: CTH
Checked by: KD

RESISTANCE ~ FACTORED  FACTORED

WEIGHT HORIZ. ARM  VERT. ARM FACTOR WEIGHT RESISTANCE
STEP L2 5400.00 7.00 0.00 1.00 5400.0 37800.0
STEP L3 0.00 8.00 0.00 1.00 0.0 0.0
STEP L4 11400.00 9.00 0.00 1.00 11400.0 102600.0
EARTH SURCHARGE[ 20306.25 6.67 0.00 1.00 20306.3 135375.0
Fev 4231.25 10.00 0.00 1.00 4231.3 42312.5
TOTAL [ 98365.50 | 540672.58 |

PERFORMANCE RATIO =
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Wall 7.xIsm (STR | MIN)

T-WALL Retaining Wall Calculations v1 1b {LRFD, HWY, 2.5x5.0 Units)
LIMIT STATE: STRENGTH-I MIN

Revised BZY 3/3/12

The Neel Company
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) 8328-D Traford Lane
Level Surcharge and Infinite Slope Condition

Springfield, VA 22152
Project Name: -89 Bridge Decks Replacement / 1-89 Over Stowe Street

(703) 913-7858
Project No: TW4437
l.ocation; Waterbury, VT Date: 1/2/15
Comment: Wall 7 Designed By: CH
Checked by: KD
Load Diagram: b TRAFFCUVELOAD:g=yh
N 0 R D Y S T O
"
-5_"
ni!:
Mi
__4'1
FACE : -l
HEIGHT R
CESIGN " 15_
H A
i Fe = 0.5y Ka H2
L
g -

Typical Section {For illustration only, Some details may not apply}
External Stability Calcuiation (STRENGTH-1 MIN)
Stability Against Overturning:

{moments about point "C")
= Factored Resisting Moments

2 Factored overturnmg Momen
Stability Against Sliding:

o

PV - x, x,is the horiz. distance between V and O)
Y F(H/3)Y+ Y F(H/2)
5. Factored Resisting Faorce

PV tan ¢,
2 Factored brniving rorce

Y.F, +YF

n

Bearing Pressure:

Factored Bearing Pressure = (Y,V+Y,qL)/(L-2¢) (use factored e)

Eccentricity: _ L (VAgL)(LI2)-[F,(H/3)+ F(H/2)]
2 V+qlL

{use factored V, gL, Fe, Ft for factored e)
{g=0, Ft=0 for this case)

Eccentricity (e)
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Wall 7.xIsm {STR | MIN)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units)

L evel Surcharge and Infinite Slope Condition
LIMIT STATE: STRENGTH-I MIN

PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007)

Project Name: 1-89 Bridge Decks Replacement / I-89 Over Stowe Street

Location: Waterbury, VT
Wail Name: Wall 7

GRADING GEOMETRY

DISTANCE TO SLOPE (d) = 0 FT

FILL SURCHARGE = 3.75 ET

DISTANCE TO BREAK = 5 FT

SLOPE ANGLE (1) - 36.9 DEG

SLOPE ANGLE (1) = T2.4 DEG

TRAFFIC SURCHARGE = 2 FT

BACKFILL SPECIFICATIONS

SELECT INTERNAL. FRICTION (@)= 34
WEIGHT ( )= T20
COHESION= 0

UNCLASSIFIED INTERNAL FRICTION (@)= 30
WEIGHT ( )= 120
COHESION = 0

FOUNDATION FOUNDATION TYPE 3
INTERNAL. FRICTION (2f) = 32

FRICTION FACTORS

JOINT MATERIAL TQO CONCRETE = 0.59

SELECT FILL TO CONCRETE = 0.50

UNCLASSIFIED FILL TO CONCRETE = 0.50

SELECT FILL TO FOUNDATION = tan() 0.62

PRECAST CONCRETE TO FOUNDATION = 0.50

SHEAR KEY STRENGTH = 2460

WATER PRESSURE

HEIGHT OF WATER TABLE BEHIND WALL = 0
HEIGHT OF WATER TABLE BEFORE WALL = 0

Revised BZY 3/3/12
The Neel Company
8328-D Traford Lane
Springfield, VA 22152
(703) 913-7858
Project No: TW4437

Date: 1/2/15
By: CH
Checked by: KD

WALL GEOMETRY

HEIGHT (H) = 8.50
BATTER () = 0
BASE (L) = 8
DEG Ka= 0.3230
PCF Ko = 0.4408
{assumed)

DEG Ka = ().386
PCF

(assumed)

(S for Soil, R for rock)

DEG Kp =

{ @ is min of select fill and foundation )
{ 0.8*TAN @f )

Ibs.
FT {From bottom of wall}
FT (From bottom of wall}
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Wall 7.xIsm (STR | MIN)

RESISTANCE FACTORS
FRICTION BETWEEN SOM. & SOIL. :
FRICTION BETWEEN SOIL & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LOAD FACTORS
DC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SOIL) :
EARTH PRESSURES (EH)
HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOAD), LS {LIVE LOAD SURCHARGE}) :
WATER PRESSURE :
GLOBAL STABILITY
OVERTURNING
SUM FACTORED OVERTURNING MOMENTS
SUM FACTORED RESISTING MOMENTS
PERFORMANCE RATIO
SLIDING

SUM FACTORED HORIZONTAL FORCE
FACTORED RESISTING FRICTION FORCE
PERFORMANCE RATIO

MAXIMUM BEARING PRESSURE

Date: 01/02/15
Designed By: CH
Checked by: KD

1.00
0.90
0.20
0.20
0.50
0.60

(Not used for this project)
(Not used for this project)

0.90
1.00

164964

276035

1.67

35428

359281

1.02

Meyerhof distribution which considers a uniform base pressure
distribution over an effective width of B' =L - 2e

Live load surcharge is present on the waill and behind the wall

MAXIMUM BEARING PRESSURE: Sv =
FACTORED SUM OF VERTICAL LOADS = 76403
FACTORED e= 1.67
FACTORED BEARING PRESSURE = 3274
FACTORED BEARING RESISTANCE = AN/ A
PERFORMANCE RATIO = #N/A

SUM VERTICAL LOADS/(L-2e)

LB/5 FT WIDTH

< L/4=
PSF

PSF

ft ONSOLL
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Wall 7.xlsm (STR | MIN)

Date: 01/02/15
Designed By: CH
Checked by: KD

PERFORMANCE RATIO AT EACH LEVEL Live load is present behind the wall, but not on the wall
No. OF FACTORED  FACTORED  PERFORMANCE
LEVEL HEIGHT  STEM LENGTH SHEARKEYS  LOAD EFFECT RESISTANCE RATIO
1 [ 5.00 | 6.00 | 2 ]
OVERTURNING 91048 113526 1.25
SLIDING 24058 25663 1.07
PULLOUT 8797 10635 721
2 | 8.50 | 8.00 | 0 ]
OVERTURNING 164964 276035 1.67
SLIDING 35428 35981 1.02
PULLOUT 6157 11407 T.85
3 [ 71.00 [ 000 ] 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
4 1350 0.00 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N7A
5 1600 [ 000 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
6 1850 | 0.00 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
7 2700 T 0.00 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
8 [ 2350 [ 0.00 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
9 [2600  [___000 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 AN/A
10 [ 2850 [ 000 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #FN/A
11 3700 [ 0.00 ¥ 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #EN/A
12 [ 3350 [ 000 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 EN/A
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Wall 7.xlsm (STR | MIN)

Date: 01/02/15
Designed By: CH
Checked by: KD

LEVEL 2 | STEM LENGTH = 8.00_|FT
HEIGHT =] 12.25 |FT
EARTH PRESSURE TRAFFIC SURCHARGE & WATER PRESSURE
Pa=[ 3479.81 |pif Pt=[_ 1136.27 |pif
Feh =| 16950.60 |ibs. Ft=| 5681.33 |lbs.
Fev=| 3747.93 |lbs. Fw = 0.00 Ibs.
STABILITY AGAINST SLIDING - LEVEL 2
SLIDING FQRCE LOAD
UNFACTORED FACTOR FACTORED
Feh [ 16990.60 1.50 25485.90
Ft | 5681.33 1.75 9942.32
Fw 0.00 1.00 0.00
TOTAL 35428.22
TING F LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
THRU SELECT FILL OR FOUNDATION _47273.03 1.00 0.62 1.00 29539.46
Fev 3747.93 1.50 0.62 1.00 3512.95
THRU JT. MAT'L OR FOUNDATION | 7232.63 0.90 0.50 0.90 2928.60
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
EMBEDMENT 0.00 #N/A #N/A 0.50 0.00
TOTAL 35981.01
PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 2
PULLOUT FORCE UNFACTORED LOAD FACTOR _ FACTORED
PULLOUT FORCE 3087.12 1.50 4630.67
TRAFFIC SURCHARGE FORCE 872.09 1.75 1526.16
WATER PRESSURE 0.00 1.00 0.00
TOTAL 6156.83
RESISTING FORCE Aeff.= [ 3418 |SF
LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR __ RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 4247.53 1.00 0.67 1.00 2865.00
ON STEM (SOIL TO CONCRETE IN A{__12475.04 1.00 0.50 0.90 5613.77
CONC. UNIT WEIGHT 7232.63 0.50 0.50 0.90 2928.60
(THROUGH JOINT MATERIAL)
SHEAR KEY (SHEAR STRENGTH) [ 0.00 | #N/A | 0 [ 090 0.00
11407.37

PERFORMANCE RATIO =
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Wall 7.xlsm (STR | MIN)

STABILITY AGAINST OVERTURNING - LEVEL 2

Date: 01/02/15

Designed By: CH

Checked by: KD

QVERTURNING MOMENT
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 16990.60 4.08 69378.28 1.50 104067.42
Ft 5681.33 6.13 34798.13 1.75 60896.73
Fw 0.00 0.00 0.00 1.00 0.00
TOTAL 164964.15
RESISTING MOMENT
RESISTANCE  FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT
UNIT L1 3149.00 1.03 0.00 0.90 2834.10 2919.12
UNIT L2 2098.00 2.31 0.00 0.90 1888.20 4361.74
SELECT FILL L1 19081.20 3.25 0.00 1.00 19081.20 62013.90
SELECT FILL L2 10321.20 4.25 0.00 1.00 10321.20 43865.10
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Wall 7.xIsm (STR | MIN)

STABILITY AGAINST OVERTURNING - LEVEL 2 (CONTINUED)

Date: 01/02/15
Pesigned By: CH
Checked by: KD

RESISTANCE ~ FACTORED  FACTORED
WEIGHT  HORIZ.ARM  VERT. ARM FACTOR WEIGHT MOMENT
STEP L2 7200.00 7.00 0.00 T.00 7200.00 50400.00
EARTH SURCHARGE| 72656.25 533 0.00 700 12656.25 | 67500.00
Fev 3747.93 8.00 0.00 1.50 5621.89 44975.12
TOTAL 59602.84 | 276034.98 |

PERFORMANCE RATIO =
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Wall 7.xlsm (STR I MAX)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: STRENGTH-I MAX The Neel Company
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) 8328-D Traford Lane
Level Surcharge and Infinite Slope Condition Springfield, VA 22152
{703) 913-7858
Project Name: -89 Bridge Decks Replacement / |-89 Over Stowe Street Project No: TW4437
l.ocation: Waterbury, VT Date: 1/2/15
Comment: Wall 7 Designed By: CH

Checked by: KD
Load Diagram:

} TRAFFIC LIVE LOAD: q = vh
%W}; A A I O A A B
§ : ; e ]
, ‘
£ ; - -
g i b e
= H i
._ - !
. Ll
§ ! .
FACE . -t
HEAGHT & | FizgMKa [
; v PR T U N WO,
| DESION LT A L i
| ol 1 Ll Fe=05yKaH
:—L}lﬂnh}itrﬁrg i - -
; i 1 i
%w«::f|~f::~r_°}~4:}%£n~r§~t§«uw--' - W2
g - m
. Sy Ynduining utusu st I u {
! ki
I n,.r!.,.rz.n.,.rx‘rtfﬂ,,nwr'-”h,,r-\..w o LS. 2 )
R WV tan 0

Typical Section (For illustration only, Some details may not apply)

External Stability Calculation {(STRENGTH-I MAX)
Stability Against Overturning: {moments about point "0")
3 Factored Resisting Moments PV - x,( x,is the horiz. distance between V and O)
2 Factored overturning Momen Y F(H/3)+ Y E(H/2)
Stability Against Sliding:
3 Factored Resisting Force
Y Factored Lnving rorce

Bearing Pressure:

¢V ian ¢,
Y,F, + YF,

I

Factored Bearing Pressure = (Y:V + Yqu) /(L— 2¢) {use factored e)
_ _1:_ _ (V+ql)(LI2)-[F,(H/3)+F(H/2)]

2 V+glL
(use factored V, gL, Fe, Ft for factored e)
(g=0, Ft=0 for this case)

Eccentricity:
Eccentricity (e}

Pg 7-8



Wall 7 .xlsm (STR { MAX)

T-WALL Retaining Wall Calculations v11b {(LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
Level Surcharge and infinite Slope Condition The Neel Company
LIMIT STATE: STRENGTH-I MAX 8328-D Traford Lane
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) Springfield, VA 22152

(703) 913-7858
Project No: TW4437

Project Name: -89 Bridge Decks Replacement / -89 Over Stowe Street Date: 1/2/15
Location: Waterbury, VT By: CH
Wall Name: Wall 7 Checked by: KD

GRADING GEOMETRY WALL GEOMETRY

DISTANCE TO SLOPE (d) = 4] FT HEIGHT (H) = 8.50

FILL. SURCHARGE = 3.75 FT BATTER ( ) = 4]

DISTANCE TO BREAK = 5 FT BASE (L} = 8

SLOPE ANGLE (&1} = 36.9 DEG

SLOPE ANGLE (1) = 12.4 DEG

TRAFFIC SURCHARGE = 2 FT

BACKFILL SPECIFICATIONS

SELECT INTERNAL FRICTION (@)= 34 DEG Ka= 0.3230
WEIGHT ( )= 120 PCF Ko = 0.4408
COHESION= 0 (assumed)

UNCLASSIFIED INTERNAL FRICTION (@)= 30 DEG Ka = 0.386
WEIGHT ()= 120 PCF
COHESION = 0 {assumed)

FOUNDATION FOUNDATION TYPE S (S for Sail, R for rock)
INTERNAL FRICTION (@)= 32 DEG Kp = 2546

FRICTION FACTORS

JOINT MATERJAL TO CONCRETE = 0.59

SELECT FLL TO CONCRETE = 0.50

UNCELASSIFIED FILL TO CONCRETE = 0.50

SELECT FILL TO FOUNDATION = tan{s) 0.62 { @ is min of select fill and foundation )

PRECAST CONCRETE TO FOUNDATION = 0.50 { 0.8*TAN @f)

SHEAR KEY STRENGTH = 2460 ibs.

WATER PRESSURE

HEIGHT OF WATER TABLE BEHIND WALL = Q FT {From bottom of wall)
HEIGHT OF WATER TABLE BEFORE WALL. = 0 FT {From bottom of wall)
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Wall 7.xIsm (STR | MAX)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL :
FRICTION BETWEEN SOIL & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LOAD FACTORS

DC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SQIL) :

EARTH PRESSURES (EH)

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOAD), LS (LIVE LOAD SURCHARGE) :
WATER PRESSURE :
GLOBAL STABILITY
OVERTURNING

SUM FACTORED OVERTURNING MOMENTS
SUM FACTORED RESISTING MOMENTS
PERFORMANCE RATIO

SLIDING
SUM FACTORED HORIZONTAL FORCE
FACTORED RESISTING FRICTION FORCE
PERFORMANCE RATIO

MAXIMUM BEARING PRESSURE

Meyerhof distribution which considers a uniform base pressure

1.00
0.90
0.90
0.90

0.50
0.60

164964

357189

217

35428

47459

1.34

distribution over an effective width of B' = L - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: Sv=
FACTORED SUM OF VERTICAL LOADS = 95480
FACTORED &= 1.28
FACTORED BEARING PRESSURE = 3514
FACTORED BEARING RESISTANCE = #N/A
PERFORMANCE RATIO = #N/A

Date: 01/02/15
Designed By: CH
Checked by: KD

(Not used for this project)
{Not used for this project)

SUM VERTICAL LOADS/(L-2e)

LB/5 FT WIDTH

ft ONSOIL

< L/4=
PSF

PSF
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Wall 7.xlsm (STR | MAX)

PERFORMANCE RATIO AT EACH LEVEL

LEVEL
1

10

11

12

HEIGHT

No. OF

STEM LENGTH SHEAR KEYS

6.00

6.00

2

OVERTURNING
SLIDING
PULLOUT

8.50

8.00

0

OVERTURNING
SLIDING
PULLOUT

11.00

0.00

0

OVERTURNING
SLIDING
PULLOUT

13.50

0.00

0

OVERTURNING
SLIDING
PULLOUT

16.00

0.00

0

OVERTURNING

SLIDING
PULLOUT

18.50

0.00

0

OVERTURNING
SLIDING
PULLOUT

21.00

0.00

0

OVERTURNING
SLIDING
PULLOUT

23.50

0

OVERTURNING
SLIDING
PULLOUT

26.00

0.00

0

OVERTURNING
SLIDING
PULLOUT

28.50

0.00

0

OVERTURNING
SLIDING
PULLOUT

31.00

0.00

0

OVERTURNING
SLIDING
PULLOUT

33.50

0.00

0

OVERTURNING
SLIDING
PULLOUT

Date: 01/02/15
Designed By: CH
Checked by: KD
Live load is present behind the wall, but not on the wall
FACTORED FACTORED PERFORMANCE
LOAD EFFECT RESISTANCE RATIO
91048 145895 1.60
24058 32325 1.34
8797 12879 1.46
164964 357189 2.17
35428 47459 1.34
6157 15514 2.52
0 0 #N/A
0} 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 9 #N/A
8] 0 #N/A
0 0 #N/A
0 0 #N/A
8] 0 #N/A
¥ 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/ A
0 0 #N/A
0 o #N/A
0 0 #N/A
0 0} #N/A
0 O #N/A
0 0} #N/A
0 0 #N/A
0 0 #N/A
0 Q #N/ A
0 O #N/A
0 0 #N/A
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Wall 7.xIsm (STR { MAX)

Date: 01/02/15
Designed By: CH
Checked by: KD

LEVEL 2 | STEM LENGTH = 8.00 FT
HEIGHT = 12.25 FT
EARTH PRESSURE TRAFFIC SURCHARGE & WATER PRESSURE
Pa = 3479.81 plf Pt = 1136.27 |plf
Feh = 16990.60 |lbs. Ft = 5681.33 Ibs.
Fev = 3747.93 Ibs. Fw = 0.00 Ibs.
STABILITY AGAINST SLIDING - LEVEL 2
SLIDING FORCE LOAD
UNFACTORED FACTOR FACTORED
Feh | 16990.60 1.50 25485.90
Ft 5681.33 1.75 9942.32
Fw 0.00 1.00 0.00
TOTAL 35428.22
RESISTING FQRCE L.OAD FRICTION RESISTANCE  FACTORED
WEIGHT FACTOR FACTOR FACTOR RESISTANCE
THRU SELECT FILL OR FOUNDATION 47273.03 1.35 0.62 1.00 39878.28
Fev 3747.93 1.50 0.62 1.00 3512.95
THRU JT. MAT'L OR FOUNDATION 7232.63 1.25 0.50 0.90 4067.50
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A #] .90 0.00
EMBEDMENT 0.00 #N/A #N/A 0.50 0.00
TOTAL 47458.72

PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 2

PULLOUT FORCE UNFACTORED LOAD FACTOR FACTORED
PULLOUT FORCE 3087.12 1.50 4630.67
TRAFFIC SURCHARGE FORCE 872.09 1.75 1526.16
WATER PRESSURE 0.00 7.00 0.00
TOTAL 6156.83
RESISTING FORCE peff. = [ 348 |SF
LOAD FRICTION  RESISTANCE  FACTORED
WEIGHT FACTOR FACTOR FACTOR  RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 4347.53 7.35 0.67 1.00 3867.75
ON STEM (SOIL TO CONCRETE IN A 12475.04 1.35 0.50 0.90 7578.59
CONC. UNIT WEIGHT 7232.63 725 0.50 0.90 4067.50
(THROUGH JOINT MATERIAL)
SHEAR KEY (SHEAR STRENGTH) [ 0.00 | #N/A | 0 [ 0.90 0.00
75513.84

PERFORMANCE RATIO =
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Wall 7.xlsm (STR | MAX)

STABILITY AGAINST OVERTURNING ~ LEVEL 2

Date: 01/02/15

Designed By: CH

Checked by: KD

QVERTURNING MOMENT
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 16990.60 4.08 £9378.28 1.50 104067.42
Ft 5681.33 6.13 34798.13 1.75 60896.73
Fw 0.00 0.00 0.00 1.00 0.00
TOTAL 164964.15
RESISTING MOMENT
RESISTANCE  FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT
UNIT L1 3149.00 1.03 0.00 1.25 3936.25 4054.34
UNIT L2 2098.00 2.31 0.00 1.25 2622.50 6057.98
SELECT FILL L1 19081.20 3.25 0.00 1.35 25759.62 83718.77
SELECT FILL L2 10321.20 4.25 0.00 1.35 13933.62 59217.89
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Wall 7.xlsm (STR | MAX)

STABILITY AGAINST OVERTURNING - LEVEL 2 (CONTINUED)

Date: 01/02/15
Designed By: CH
Checked by: KD

RESISTANCE ~ FACTORED  FACTORED
WEIGHT  HORIZ. ARM  VERT. ARM FACTOR WEIGHT MOMENT
STEP L2 7200.00 7.00 0.00 735 9720.00 68040.00
EARTH SURCHARGE[ 12656.25 5.33 0.00 1.35 17085.94 | 91125.00
Fev 3747.93 8.00 0.00 1.50 5621.89 44975.12
TOTAL 78679.82 | 357189.08 ]

PERFORMANCE RATIO =
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Wall 7.xlsm (SERVICE i)

T-WALL Retaining Wall Calculations v1th (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: SERVICE-I The Neel Company
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) 8328-D Traford L.ane
Level Surcharge and Infinite Slope Condition Springfield, VA 22152
{703) 913-7858
Project Name: -89 Bridge Decks Replacement / -89 Over Stowe Street Project No: TW4437
Location: Waterbury, VT Date: 01/02/15
Comment: Wall 7 Designed By: CH

Checked by: KD
Load Diagram:

TRAFFIC LIVE LOAD: g =vh

R S 0 0 O A O
l.i v - - |
i et }‘Ji
i i : i i
i @ I &
; | v . -
o2 ; IR
; anta Aie B3 JEE : - ; !
FACE | Lo ~
HEIGHT b D D RieqMKa
[ ] : T i
DESIGN el A I S -
M 2oy Tyvud Lont N .
_ I T | i Fe=0.5yKaH?
; o O : : -
: ; . — ;
3 . ! ! !
N Ne o e N oo ne
| _ L. i
SR LESere el SeTerest BN ue E
i - é
L S SR . WSS NP, .. .
Ao £ i wre—————
AT , Viang
e

Typical Section, All details may not apply

External Stabitity Calculation (SERVICE-I)
Stability Against Qverturning: {moments about point "O")
T Factored Resisting Moments OV - x. (x,.is the horiz, distance between V and O)

o

¥ Factored overturning Momen Y F(HI3)+YF(HI2)
Stability Against Sliding: ete e
¥ Factored Resisting Force = ¢V tan ¢,

2 kactored LUniving korce
, 9 YF, + ¥F,
Bearing Pressure;

Factored Bearing Pressure

il

(Y,V+Y,qL)/(L~2e) (use factored e)
Eccentricity (e} L (Ve gLY(L/2)-|F,(H/3)+ F(H/2)]

2 V+ql
(use factored V, gL, Fe, Ft for factored e)

Eccentricity:
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Wall 7.xlsm (SERVICE i)

T-WALL Retaining Wail Calculations v11b (LRFD, HWY, 2.5x5.0 Units}

Level Surcharge and infinite Slope Condition
LIMIT STATE: SERVICE-

PER AASHTOQ LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007)

Location: Waterbury, VT
Comment: Wali 7

GRADING GEOMETRY
DISTANCE TO SLOPE (d) = 0 FT
FILL SURCHARGE = 3.75 FT
DISTANCE TO BREAK = 5 FT
SLOPE ANGLE (R1) = 36.9 DEG
SLOPE ANGLE (1) = 12.4 DEG
TRAFFIC SURCHARGE = ? FT
BACKFILL SPECIFICATIONS
SELECT INTERNAL FRICTION (@)= 34
WEIGHT ( )= 120
COHESION= 0
UNCLASSIFIED INTERNAL FRICTION (@)= 30
WEIGHT ( )= 720
COHESION = 0
FOUNDATION FOUNDATION TYPE 3
INTERNAL FRICTION (@)= 32
FRICTION FACTORS
JOINT MATERIAL TO CONCRETE = 0.59
SELECT FILL TO CONCRETE = 0.50
UNCLASSIFIED FILL. TO CONCRETE = 0.50
SELECT FILL TO FOUNDATION = tan(g) 0.62
PRECAST CONCRETE TO FOUNDATION = 0.50
SHEAR KEY STRENGTH = 2460
WATER PRESSURE
HEIGHT OF WATER TABLE BEHIND WALL = 0
MEIGHT OF WATER TABLE BEFORE WALL = 0
WIND ON SOUND BARRIER/OTHER STRUCTURE
WIND FORCE = 0
DISTANCE FROM TOP OF WALL/GUTTER LINE = 0

The Neel Company

Revised BZY 3/3/12

8328-D Traford Lane
Springfield, VA 22152

(703) 913-7858

Project No: TW4437
Project Name: -89 Bridge Decks Replacement / -89 Over Stowe Street Date: 1/2/15

By: CH
Checked by: KD
WALL GEOMETRY
HEIGHT (H) = 8.50
BATTER () = 0
BASE (L) = 8
DEG Ka= 0.3230
PCF Ko = 0.4408
{assumed)
DEG Ka= 0).386
PCF
(assumed)
(S for Soil, R for rock)
DEG Kp = 3.2546

{ @ is min of select fill and foundation )

{ 0.B*TAN Of )

Ibs.

FT {From bottom of wall)
FT (From bottom of wall)
LBS

FT
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Wall 7.xIsm (SERVICE i)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL :
FRICTION BETWEEN SOIL & CONC. ;
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LOAD FACTORS

PC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SOIL) :

EARTH PRESSURES (EH)

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOAD), LS (LIVE LOAD SURCHARGE) :

WATER PRESSURE :
WIND LOAD :

GLOBAL STABILITY
OVERTURNING
SUM FACTORED OVERTURNING MOMENTS:
SUM FACTORED RESISTING MOMENTS:
PERFORMANCE RATIO:

SLIDING
SUM FACTORED HORIZONTAL FORCE:
FACTORED RESISTING FRICTION FORCE:
PERFORMANCE RATIO:

MAXIMUM BEARING PRESSURE

Meyerhof distribution which considers a uniform base pressure

1.00
1.00
1.00
1.00

0.30

104176

261852

2.51

22672

35497

1.57

distribution over an effective width of B"' = L - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: oy =
FACTORED SUM GF VERTICAL LOADS = 67854
FACTORED e= 1.11
FACTORED BEARING PRESSURE = 2348
FACTORED BEARING CAPACITY = #N/A
PERFORMANCE RATIO = #N/A

SUM VERTICAL LOADS/(L-2e)

LB/5 FT WIDTH

Date: 01/02/15
Designed By: CH
Checked by: KD

(Not used for this project)
(Not used for this project)

<L/4= [ 200 |ft ONSOL

PSF

PSF
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Wall 7.xIsm {SERVICE i)

FACTORS OF SAFETY AT EACH LEVEL

LEVEL
1

10

11

12

HEIGHT

No. OF

STEM LENGTH SHEAR KEYS

6.00

2

OVERTURNING

SLIDING
PULLOUT

8.50

8.00

0

OVERTURNING

SLIDING
PULLOUT

11.00

0

OVERTURNING
SLIDING
PULLOUT

13.50

0.00

0

OVERTURNING
SLIDING
PULLOUT

16.00

0.00

0

OVERTURNING
SLIDING
PULLOUT

18.50

0.00

0

OVERTURNING

SLIDING
PULLOUT

21.00

0.00

0

OVERTURNING
SLIDING
PULLOUT

23.50

0.00

0

OVERTURNING
SLIDING
PULLOUT

26.00

0.00

OVERTURNING

SLIDING
PULLOUT

28.50

0.00

0

OVERTURNING
SLIDING

31.00

0.00

PULLOUT
0

OVERTURNING
SLIDING
PULLOUT

33.50

0.00

§

OVERTURNING
SLIDING

Date; 01/02/15
Designed By: CH
Checked by: KD
Live load is present behind the wall, but not on the wall
FACTORED FACTORED  PERFORMANCE
LOAD EFFECT  RESISTANCE RATIO
57025 106728 1.87
15285 25783 1.69
5493 11878 2.16
104176 261852 2.51
22672 35497 1.57
3959 12718 3.21
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 HN/ A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #NA A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N/A
0 0 #N7A

PULLOUT
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Wall 7.xism (SERVICE i)

Date: 01/02/15
Designed By: CH
Checked by: KD

LEVEL 2 | STEM LENGTH = 8.00 FT
HEIGHT =| __ 12.25  |FT
EARTH PRESSURE TRAFFIC SURCHARGE & WATER PRESSURE
Pa=[_ 3479.81 |pif Pe=[ 1136.27 lpif
Feh =] 16990.60 {ibs. Ft={ 5681.33 |lbs.
Fev=|_ 3747.93 |libs. Fw = 0.00 Ibs.
STABILITY AGAINST SLIDING - LEVEL 2
SLIDING FORCE UNFACTORED LOAD FACTOR  FACTORED
Feh [ 16990.60 1.00 16990.60
Ft | 5681.33 1.00 5681.33
Fw 0.00 1.00 0.00
WIND LOAD 0.00 0.30 0.00
TOTAL 22671.93
RESISTING EQRCE LOAD FRICTION ~ RESISTANCE  FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
THRU SELECT FILL OR FOUNDATION 47273.03 T7.00 0.62 1.00 29539.5
Fev 3747.93 1.00 0.62 1.00 2342.0
THRU JT. MATERIAL OR FOUNDATI(__ 7232.63 1.00 0.50 .00 3615.6
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 1.00 0.0
EMBEDMENT 0.00 #N/A #N/A 1.00 0.0
TOTAL 354597.0
PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 2
PULLOUT FORCE UNFACTORED LOAD FACTOR _ FACTORED
PULLOUT FORCE = 3087.12 1.00 3087.12
TRAFFIC SURCHARGE FORCE =|  872.09 1.00 872.09
WATER PRESSURE = 0.00 1.00 0.00
WIND LOAD = 0.00 0.30 0.00
TOTAL 3959.21
RESISTING FORCE Aeff. = SF
LOAD FRICTION  RESISTANCE  FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 4247 53 1.00 0.67 1.00 2865.0
ON STEM (SOIL TO CONCRETE IN A{ _12475.04 1.00 0.50 1.00 6237.5
THRU JT. MATERIAL OR FOUNDATI( _ 7232.63 1.00 0.50 1.00 3615.6
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 1.00 0.0
12718.08

PERFORMANCE RATIO =
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Wall 7.xIsm (SERVICE i)

STABILITY AGAINST OVERTURNING - LEVEL 2

Date: 01/02/15

Designed By: CH

Checked by: KD

QOVERTURNING MOMENT
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM  MOMENT FACTOR MOMENT
Feh 16990.60 4.08 69378.3 1.00 69378.3
Ft 5681.33 6.13 34798.1 1.00- 34798.1
Fw 0.00 0.00 0.0 1.00 0.0
WIND LOAD 0.00 B.50 0.00 0.30 0.00
TOTAL 104176.4
RESISTING MOMENT
RESISTANCE ~ FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT RESISTANCE
PANEL L1 3148.00 1.03 0.00 1.00 3149.0 3243.5
PANEL L2 2098.00 2.31 0.00 1.00 2098.0 4846.4
SELECT FILL L1 19081.20 3.25 0.00 1.00 19081.2 62013.9
SELECT FILL L2 10321.20 4.25 0.00 1.00 10321.2 43865.1
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Wall 7.xlsm (SERVICE i)

STABILITY AGAINST OVERTURNING - LEVEL 2 (CONTINUED)

Date: 01/02/15
Designed By: CH
Checked by: KD

RESISTANCE ~ FACTORED  FACTORED
WEIGHT ~ HORIZ. ARM  VERT. ARM FACTOR WEIGHT  RESISTANCE
STEP L2 7200.00 7.00 0.00 .00 7200.0 50400.0
EARTH SURCHARGE[  12656.25 5.33 0.00 1.00 12656.3 67500.0
Fev 3747.93 8.00 0.00 1.00 3747.9 20983.4
TOTAL [58253.58 | 261852.26 |

PERFORMANCE RATIO =
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Wall 8.xlsm (STR | MIN)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: STRENGTH-I MIN The Neel Company
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) 8328-D Traford Lane
Level Surcharge and Infinite Slope Condition Springfield, VA 22152
(703) 913-7858
Project Name: |-89 Bridge Decks Replacement / 1-89 Over Stowe Street Project No: 4437
Location: Waterbury, VT Date: 1/2/15
Comment: Wall 8 Designed By: CH

Checked by: KD
Load Diagram: TRAFFIC LIVE LOAD: g =y h

'; AN O O T O O O A B

(F" S ‘"M«N S — ﬁ

Typical Section (For illustration only, Some details may not apply)

External Stability Calculation (STRENGTH-1 MIN)

Stability Against Overturning: (moments about point "0O")
% Factored Resisting Moments @V - x,( x,is the horiz. distance between V and O)
» Factored averturning Momen Y.F.(H/3)+ Y E(H/2)

Stability Against Sliding:
3. Factored Resisting Force
> bactored uUriving Force

Bearing Pressure;
Factored Bearing Pressure =(Y\V+Y,ql)I(L-2¢e) (use factored e)

Eccentricity: _
Eccentricity (e) _ L (VaqLXL/2)-F,(H/3)+F(H/2)]|
2 V +qL

(use factored V, gl Fe, Ft for factored e)
(q=0, Ft=0 for this case)

I

PV tan ¢,
Y,F, + Y F,
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Wall 8.xIsm (STR | MIN)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
Level Surcharge and infinite Slope Condition The Neel Company
LIMIT STATE: STRENGTH-I MIN 8328-D Traford Lane
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) Springfield, VA 22152

{(703) 913-7858
Project No: 4437

Project Name: -89 Bridge Decks Replacement / [-89 Over Stowe Street Date: 1/2/15
Location: Waterbury, VT By: CH
Wall Name: Wall 8 Checked by: KD

GRADING GEOMETRY WALL GEOMETRY

DISTANCE TO SLOPE (d) = 0 FT HEIGHT (H) = 10.50

FILL SURCHARGE = 3.7/5 FT BATTER () = 0

DISTANCE TO BREAK = 5 FT BASE (L) = 10

SLOPE ANGLE (R1) = 36.9 DEG

SLOPE ANGLE (I} = 10.1 DEG

TRAFFIC SURCHARGE = Z FT

BACKFILL. SPECIFICATIONS

SELECT INTERNAL. FRICTION (@)= 34 DEG Ka= 0.3140
WEIGHT ( )= 120 PCF Ko = 0.4408
COHESION:= 0 (assumed)

UNCLASSIFIED INTERNAL FRICTION (@)= 30 DEG Ka =
WEIGHT ( )= 120 PCF
COHESION = 0 {assumed)

FOUNDATION FOUNDATION TYPE S (S for Soil, R for rock)
INTERNAL. FRICTION (@f) = 30 DEG Kp = 0000

FRICTION FACTORS

JOINT MATERIAL TO CONCRETE = 0.59

SELECT FILL TO CONCRETE = 0.50

UNCLASSIFIED FILL TO CONCRETE = 0.50

SELECT FILL TO FOUNDATION = tan(g) 0.58 { @ is min of select fill and foundation )

PRECAST CONCRETE TO FOUNDATION = 0.46 ( 0.8*TAN OFf )

SHEAR KEY STRENGTH = 2460 Ibs.

WATER PRESSURE

HEIGHT OF WATER TABLE BEHIND WALL = 4] FT (From bottom of walf)
HEIGHT OF WATER TABLE BEFORE WALL = 0 FT (From bottom of wall)
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Wall 8.xism (STR | MIN)

RESISTANCE FACTORS
FRICTION BETWEEN SOIL & SOIL :
FRICTION BETWEEN SOIL & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :
PASSIVE PRESSLIRE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LOAD FACTORS
DC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SOIL) :
EARTH PRESSURES (EH)
HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOAD), LS (LIVE LOAD SURCHARGE) :
WATER PRESSURE :
GLOBAL STABILITY
OVERTURNING
SUM FACTORED OVERTURNING MOMENTS
SUM FACTORED RESISTING MOMENTS
PERFORMANCE RATIO
SLIDING

SUM FACTORED HORIZONTAL FORCE
FACTORED RESISTING FRICTION FORCE
PERFORMANCE RATIO

MAXIMUM BEARING PRESSURE

1.00
0.90
0.90
0.90

0.50
0.60

0.20
1.00

239737

511259

2.13

44871

50175

1.12

Meyerhof distribution which considers a uniform base pressure
distribution over an effective width of B' = L - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: Sv =
FACTORED SUM OF VERTICAL LOADS = 111061

FACTORED e = 1.61

FACTORED BEARING PRESSURE = 3276

FACTORED BEARING RESISTANCE = #N/A

PERFORMANCE RATIC = #N/A

Date: 01/02/15
Designed By: CH
Checked by: KD

{Not used for this project)
{Not used for this project)

SUM VERTICAL LOADS/(L-2e)

LB/5 FT WIDTH

< L/4= [7F50  Jft ONSOL

PSF

PSF
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Walt 8.xism (STR | MIN)

Date: 41/02/15
Designed By: CH
Checked by: KD

PERFORMANCE RATIO AT EACH LEVEL Live load is present behind the wall, but not on the wall
No. OF FACTORED  FACTORED PERFORMANCE
LEVEL HEIGHT ~ STEM LENGTH SHEAR KEYS  LOAD EFFECT RESISTANCE RATIO
1 [ 5.50 ] 5.00 | 2 |
OVERTURNING 77371 101955 1.32
SLIDING 21458 23766 1.7
PULLOUT 7478 10221 T.37
2 | 800 | 8.00 | 2 |
OVERTURNING 143921 254159 1.77
SLIDING 32128 40932 1.27
PULLOUT 5709 15786 277
3 [7050 T 10.00 | 0 1
OVERTURNING 239737 511259 2.13
SLIDING 44871 50175 1.72
PULLOUT 7274 17471 2.40
4 [ 7300 [ 000 1 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #NTA
5 7550 [ 000 ] 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
6 [1800 [ 000 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
7 [ 2050 [ 000 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
‘ PULLOUT 0 0 #EN/A
8 2300 000 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 FN/A
9 [ 2550 1 000 ] 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 EXNV
10 2800 | 000 ] 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
11 [ 3050 [ 000 ] 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N7A
12 [3300 [ 000 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #NTA
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Wall 8.xism (STR | MIN)

Date: 01/02/15
Designed By: CH
Checked by: KD

LEVEL 3 | STEM LENGTH = 10.00 FT
HEIGHT = 14.25 FT
EARTH PRESSURE TRAFFIC SURCHARGE & EARTH PRESSURE
Pa=[ 4560.33 |pif Pt= 1280.09 |pif
Feh =| 22446.55 |lbs. Ft= | 6400.46 |lbs.
Fev=| 4008.31 Ibs. Fw = 0.00 Ibys.
STABILITY AGAINST SLIDING - LEVEL 3
SLIDING FORCE LOAD
UNFACTORED  FACTOR FACTORED
Feh 22446.55 1.50 33669.83
Ft 6400.46 1.75 11200.80
Fw 0.00 1.00 0.00
TOTAL 44870.63
RESISTING FORCE LOAD FRICTION  RESISTANCE  FACTORED
WEIGHT FACTOR FACTOR FACTOR RESISTANCE
THRU SELECT FILL OR FOUNDATION 73720.43 1.00 0.58 1.00 42562.51
Fev 4008.31 1.50 0.58 1.00 3471.30
THRU JT. MAT'L. OR FOUNDATION [ 11069.63 0.90 0.46 0.90 4141.40
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
EMBEDMENT 0.00 #N/A #N/A 0.50 0.00
TOTAL 50175.21

PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 3

PULEQUT FORCE UNFACTORED ELOAD FACTOR  FACTORED

PULLOUT FORCE 3859.96 1.50 5789.94

TRAFFIC SURCHARGE FORCE 847.79 1.75 1483.63

WATER PRESSURE 0.00 1.00 0.00

TOTAL 7273.56
RESISTING FORCE Aeff.= [ 44.18 |SF

LOAD FRICTION RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR RESISTANCE

ON STEM{SOIL TO SOIL. IN Aeff) 6677.45 1.00 0.67 1.00 4504.00
ON STEM (SOIL TO CONCRETE IN A¢  19611.72 1.00 0.50 0.90 8825.27
THRU JT. MAT'L OR FOUNDATION 11062.63 0.90 0.46 0.90 4141.40
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
TOTAL 17470.67

PERFORMANCE RATIO =
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Wall 8.xism (STR | MIN}

Date: 01/02/15
Designed By: CH

Checked by: KD
STABILITY AGAINST OVERTURNING - LEVEL 3
ING MOMEN
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 22446.55 4.75 106621.12 1.50 159931.69
Ft 6400.46 7.13 45603.26 1.75 79805.70
Fw 0.00 0.00 0.00 1.00 0.00
TOTAL 239737.39
RESISTING MOMENT
RESISTANCE FACTORED FACTORED
WEIGHT HOREZ. ARM VERT. ARM FACTOR WEIGHT MOMENT
UNIT L1 2961.00 1.08 0.00 0.90 2664.90 2878.09
UNIT L2 2098.00 2.31 0.00 0.90 1888.20 4361.74
UNIT L3 2360.00 3.09 0.00 0.90 2124.00 6563.16
SELECT FILL L1 17431.20 3.25 0.00 1.00 17431.20 56651.40
SELECT FILL L2 10321.20 4.25 0.00 1.00 10321.20 43865.10
SELECT FILL L3 13112.40 5.25 0.00 1.00 13112.40 68840.10
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Wall 8.xlsm {(STR | MIN)

STABILITY AGAINST OVERTURNING - LEVEL 3 (CONTINUED)

Date: 01/02/15
Designed By: CH
Checked by: KD

RESISTANCE ~ FACTORED  FACTORED
WEIGHT HORIZ. ARM  VERT. ARM FACTOR WEIGHT MOMENT
STEP L2 £600.00 7.00 0.00 1.00 6600.00 46200.00
STEP L3 9600.00 9.00 0.00 1.00 9600.00 86400.00
EARTH SURCHARGE| 20306.25 6.67 0.00 1.00 20306.25 | 135375.00
Fev 4008.31 10.00 0.00 1.50 6012.47 60124.69
TOTAL 90060.62 | 511259.29 |

PERFORMANCE RATIO =
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Wall 8.xism (STR | MAX)

T-WALL Retaining Wall Calculations vi1b (LRFD, HWY, 2.5x5.0 Units)
LIMIT STATE: STRENGTH-I MAX

PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007)
Level Surcharge and Infinite Slope Condition

Revised BZY 3/3/12
The Neel Company
8328-D Traford Lane
Springfield, VA 22152

(703) 913-7858
Project No: 4437
Date: 1/2/15
Designed 8y: CH
Checked by: KD

Project Name: -89 Bridge Decks Replacement / -89 Over Stowe Street
Location: Waterbury, VT
Comment: Wall 8

|.oad Diagram:

4 TRAFFIC LIVE LOAD: ¢ = vh
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Typical Section (For illustration only, Some details may not apply)

External Stability Calculation (STRENGTH-I MAX)

Stability Against Overturning: (moments ahout peoint "O")
¥ Factored Resisting Moments @V - x,( x,is the horiz. distance between V and O)
> Factored overturning Momen Y F(H/3)+ YE(H/?2)

Stability Against Sliding:
3 Factored Resisting Force
2 Factored Lriving korce

Bearing Pressure:

Factored Bearing Pressure

PV tan ¢,
Y.F, +XF,

1l

(Y,V+Y,qL)/(L-2e) (use factored e)
L (V+gl)(LI2)-[F,(H/3)+F(H/2)]

2 V+ql
{use factored V, gL, Fe, Ft for factored &)
{g=0, Ft=0 for this case)

Eccentricity:
Eccentricity (&)
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Wall 8.xIsm (STR | MAX)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
Level Surcharge and Infinite Slope Condition The Neel Company
LIMIT STATE: STRENGTH-1 MAX 8328-D Traford Lane
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) Springfield, VA 22152

(703) 913-7858
Project No: 4437

Project Name:; -89 Bridge Decks Replacement / -89 Over Stowe Street Date: 1/2/15
Location: Waterbury, VT By: CH
Wall Name: Wall 8 Checked by: KD

GRADING GEOMETRY WALL GEOMETRY

DISTANCE TO SLOPE (d) = 0 FT HEIGHT (H) = 10.50

FILL SURCHARGE = 3.75 FT BATTER () = 0

DISTANCE TO BREAK = 5 FT BASE (L) = 10

SLOPE ANGLE (R1) = 36.9 DEG

SLOPE ANGLE (1) = 10.1 DEG

TRAFFIC SURCHARGE = = 2 FT

BACKFILL SPECIFICATIONS

SELECT INTERNAL FRICTION (@)= 34 DEG Ka = 0.3140
WEIGHT ( )= 120 PCF Ko = 0.4408
COHESION= 0 (assumed)

UNCLASSIFIED INTERNAL FRICTION (@)= 30 DEG Ka = 0.374
WEIGHT ( )= 120 PCF
COHESION = ¢ {assumed)

FOUNDATION FOUNDATION TYPE S (S for Sail, R for rock)
INTERNAL FRICTION (@)= 30 DEG Kp = E&E@j

FRICTION FACTORS

JOINT MATERIAL TO CONCRETE = 0.59

SELECT FILL TO CONCRETE = 0.50

UNCLASSIFIED FILL TO CONCRETE = 0.50

SELECT FILL TO FOUNDATION = tan(a) 0.58 { @ is min of select filf and foundation )

PRECAST CONCRETE TO FOUNDATION = 0.46 ( 0.8*TAN @f)

SHEAR KEY STRENGTH = 2460 ibs.

WATER PRESSURE

HEIGHT OF WATER TABLE BEHIND WALL = 4] FT (From bottom of wall)
HEIGHT OF WATER TABLE BEFORE WALL = 4] FT (From bottom of wall)
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Wall 8.xIsm (STR | MAX)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL :
FRICTION BETWEEN SOIL & CONC. :
FRICHION BETWEEN JOINT & CONC. ;
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LLOAD FACTORS

DC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SOIL) :

EARTH PRESSURES (EH}

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOAD), LS (LIVE LOAD SURCHARGE) :
WATER PRESSURE :
GLOBAL STABILITY
OVERTURNING

SUM FACTORED OVERTURNING MOMENTS
SUM FACTORED RESISTING MOMENTS
PERFORMANCE RATIO

SLIDING
SUM FACTORED HORIZONTAL FORCE
FACTORED RESISTING FRICTION FORCE
PERFORMANCE RATIO

MAXIMUM BEARING PRESSURE

Date: 01/02/15
Designed By: CH
Checked by: KD

1.00
0.90
0.90
0.90
0.50
0.60

{Not used for this project)
{Not used for this project)

239737

669693

2.78

44871

66683

1.49

Meyerhof distribution which considers a uniform base pressure
distribution over an effective width of B' =L - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: Sv =
FACTORED SUM OF VERTICAL LOADS = 140737

FACTORED e= 1.20

FACTORED BEARING PRESSURE = 3703

FACTORED BEARING RESISTANCE = #N/A

PERFORMANCE RATIO = #N/A

SUM VERTICAL LOADS/(L-2€)

LB/5 FT WIDTH

< /4=
PSF

PSF

ft ON SOIL
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Wall 8.xtsm (STR | MAX)

Date: 01/02/15
Designed By: CH
Checked by: KD

PERFORMANCE RATIO AT EACH LEVEL Live load is present behind the wall, but not on the wall
No. OF FACTORED  FACTORED  PERFORMANCE
LEVEL HEIGHT ~ STEM LENGTH SHEARKEYS  LOADEFFECT RESISTANCE RATIO
1 | 550 | 6.00 | 2 ]
OVERTURNING 77371 132431 1.71
SLIDING 21458 30004 1.40
PULLOUT 7478 12316 .65
2 800 T 800 | 2 ]
OVERTURNING 143921 331951 231
SLIDING 32128 52873 1.65
PULLOUT 5709 19892 3.48
3 [7050° 1000 | 0 ]
OVERTURNING 239737 669693 2.79
SLIDING 44871 66683 1.49
PULLOUT 7274 23746 3.26
4 [ 7300 [ 000 ] 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #NTA
5 [ 1550 [ 000 ] 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N7A
PULLOUT 0 0 #N/A
6 [7800 T __0.00 | 0 ]
OVERTURNING 0 0 #NIA
SLIDING 0 0 #N/A
PULLOUT 0 0 FN/A
7 [ 2050 f 000 ] 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #NTA
8 [ 2300 1 000 | 0 ]
OVERTURNING 0 0 #N7A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
9 255 1 000 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
10 [ 2800 [ 000 ] 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
11 3050 [ 000 ] 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N7A
12 3300 [ 000 1 0 |
OVERTURNING 0 0 H#N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 ANTA

Pg 8-11



Wall 8.xIsm (STR | MAX)

Date: 01/02/15
Designed By: CH
Checked by: KD

LEVEL 3 | STEMLENGTH=[_ _10.00 _IFT
HEIGHT = 1425 |FT
EARTH PRESSURE TRAFFIC SURCHARGE & EARTH PRESSURE
Pa=[ 456033 |pif Pt=[_ 1280.09 |pif
Feh={ 22446.55 |lbs. Ft= | 6400.46 |lbs.
Fev=} 4008.31 ibs. Fw = 0.00 Ibs.
STABILITY AGAINST SLIDING - LEVEL 3
SLIDING FORCE LOAD
UNFACTORED _ FACTOR FACTORED
Feh 22446.55 1.50 33669.83
Ft 6400.46 1.75 11200.80
Fw 0.00 1.00 0.00
TOTAL 44870.63
RESISTING FORCE LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
THRU SELECT FILL. OR FOUNDATION 73720.43 1.35 0.58 1.00 57459.38
Fev 4008.31 1.50 0.58 1.00 3471.30
THRU JT. MAT'L OR FOUNDATION | 11069.63 1.25 0.46 0.90 5751.95
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
EMBEDMENT 0.00 #N/A #N/A 0.50 0.00
TOTAL 66682.63
PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 3
PULLOUT FORCE UNFACTORED LOAD FACTOR _FACTORED
PULLOUT FORCE 3859.96 1.50 5789.94
TRAFFIC SURCHARGE FORCE 847.79 1.75 1483.63
WATER PRESSURE 0.00 1.00 0.00
TOTAL 7273.56
TIN Aeff.= [ 4478 |SF
LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR  RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 6677.45 1.35 0.67 1.00 6080.39
ON STEM (SOIL. TO CONCRETE IN A{ 19611.72 1.35 0.50 0.90 11914.12
THRU JT. MAT'L OR FOUNDATION | 11069.63 1.25 0.46 0.90 5751.95
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
TOTAL 23746.46

PERFORMANCE RATIO =
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Wall 8.xlsm (STR | MAX)

Date: 01/02/15

Designed By: CH

Checked by: KD
STABILITY AGAINST OVERTURNING - LEVEL 3
T T
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 22446.55 4.75 106621.12 1.50 159931.69
Ft 6400.46 713 45603.26 1.75 79805.70
Fw 0.00 0.00 0.00 1.00 0.00
TOTAL. 239737.39
RESISTING MOMENT
RESISTANCE ~ FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT
UNIT L1 2961.00 1.08 0.00 1.25 3701.25 3997.35
UNIT L2 2098.00 2.31 0.00 1.25 2622.50 6057.98
UNIT L3 2360.00 3.09 0.00 1.25 2950.00 9115.50
SELECT FILL L1 17431.20 3.25 0.00 1.35 23532.12 76479.39
SELECT FILL L2 10321.20 4.25 0.00 1.35 13933.62 59217.89
SELECT FILL L3 13112.40 5.25 0.00 1.35 17701.74 92934.14
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Wall 8.xlsm (STR | MAX)

Date: 01/02/15
Designed By: CH
Checked by: KD

STABILITY AGAINST OVERTURNING - LEVEL 3 (CONTINUED)

RESISTANCE  FACTORED FACTORED

WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT

STEP L2 6600.00 7.00 0.00 1.35 8910.00 62370.00
STEP L3 9600.00 9.00 0.00 1.35 12960.00 116640.00
EARTH SURCHARGE} 20306.25 6.67 0.00 1.35 27413.44 182756.25
Fev 4008.31 10.00 0.00 1.50 6012.47 60124.69

TOTAL

PERFORMANCE RATIO =

[179737.14 | 669693.18 |
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Wall 8.xism (SERVICE i)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: SERVICE- The Neel Company
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS {4th Ed, 2007) 8328-D Traford Lane
Level Surcharge and Infinite Slope Condition Springfield, VA 22152
{(703) 913-7858
Project Name: I-89 Bridge Decks Replacement / I-89 Over Stowe Street Project No: 4437
Location: Waterbury, VT Date: 01/02/15
Comment: Wall 8 Designed By: CH

Checked by: KD

Load Diagram:
TRAFFIC LIVE LOAD:

T [

P

FACE :
HEIGHT . o l:»f_}‘g:p
DEiIGN {1

O O

el Servte ot Seu e
| <

K ¥
k T
SRNSY Tudste nY Seterust
O T I
7 } ————
A Vign o
ek’

Typical Section, All details may not apply

External Stability Calculation (SERVICE-])
Stability Against Overturning: (moments about point "O")
= Factored Resisting Moments ¢V -x, (x,is the horiz. distance between V and 0)

i

¥ Factored averturning Momen Y F(H/3)+YF(H/2)
Stability Against Sliding: ety Ay

¥ fFactored Resisting Force = ¢V tan ¢,

¥ ractored Lriving Force = YF +YF
Bearing Pressure: ete Tt

Factored Bearing Pressure =(Y,V+Y,qL)/(L-2¢)  (use factored e)
Eccentricity: .

Eccentricity (e) L (V+ql)L/i2)-F,(H/3)+F(H/2)]

2 V+gL

{use factored V, gL, Fe, Ft for factored e)
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Wall 8.xlsm (SERVICE i)

T-WALL Retaining Wall Calculations v11h (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12

Level Surcharge and Infinite Slope Condition
LIMIT STATE: SERVICE-

PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007)

The Neel Company
8328-D Traford Lane
Springfield, VA 22152
{703) 913-7858
Project No: 4437

Project Name: -89 Bridge Decks Replacement / |-89 Over Stowe Street Date: 1/2/15

Location: Waterbury, VT
Comment: Wall 8

GRADING GEOMETRY
DISTANCE TO SLOPE (d) = 0 FT
FILL SURCHARGE = 3.75 FT
DISTANCE TO BREAK = 5 FT
SLOPE ANGLE (R1) = 36.9 DEG
SLOPE ANGLE (1) = T0.1 DEG
TRAFFIC SURCHARGE = ) FT
BACKFILL SPECIFICATIONS
SELECT INTERNAL FRICTION (@)= 34
WEIGHT ( )= 120
COHESION= 0
UNCLASSIFIED INTERNAL FRICTION (@)= 30
WEIGHT ( )= 120
COHESION = 0
FOUNDATION FOUNDATION TYPE 3
INTERNAL FRICTION (@)= 30
FRICTION FACTORS
JOINT MATERIAL TO CONCRETE = 0.59
SELECT FILL TO CONCRETE = 0.50
UNCLASSIFIED FILL TO CONCRETE = 0.50
SELECT FILL TO FOUNDATION = tan(a) 0.58
PRECAST CONCRETE TO FOUNDATION = 0.46
SHEAR KEY STRENGTH = 2460
WATER PRESSURE
HEIGHT OF WATER TABLE BEHIND WALL = 0
HEIGHT OF WATER TABLE BEFORE WALL = 0
WIND ON SOUND BARRIER/OTHER STRUCTURE
WIND FORCE = 0
DISTANCE FROM TOP OF WALL/GUTTER LINE = 0

By: CH

Checked by: KD
WALL GEOMETRY
HEIGHT (H) = 10.50
BATTER () = 0
BASE (L) = 10
DEG Ka = 0.3140
PCF Ko = 0.4408
(assumed}
DEG Ka -
PCF
{assumed)
(S for Soil, R for rock)
DEG kp- 30000 ]

{ @ is min of select fill and foundation )
{ 0.8*TAN 2f )

Ibs.

FT {From bottom of wall)
FT {(From bottom of wall)
.BS

FT
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Wall 8.xlsm (SERVICE i)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL :
FRICTION BETWEEN SOIL & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. ;

ILOAD FACTORS
DC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SOIL) :
EARTH PRESSURES (EH)
HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOAD), LS (LIVE L.OAD SURCHARGE) :
WATER PRESSURE :
WIND LLOAD :
GLOBAL STABILITY
OVERTURNING
SUM FACTORED OVERTURNING MOMENTS:
SUM FACTORED RESISTING MOMENTS:
PERFORMANCE RATIO:
SLIDING

SUM FACTORED HORIZONTAL FORCE:
FACTORED RESISTING FRICTION FORCE:
PERFORMANCE RATIO:

MAXIMUM BEARING PRESSURE

Date: 01/02/15
Designed By: CH
Checked by: KD

(Not used for this project)
(Not used for this project)

152224

492751

3.24

28847

49930

1.73

Meyerhof distribution which considers a uniform base pressure
distribution over an effective width of B' = L - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: O, =
EACTORED SUM OF VERTICAL L.OADS = 100798

FACTORED e= 1.03

FACTORED BEARING PRESSURE = 2537

FACTORED BEARING CAPACITY = #N/A

PERFORMANCE RATIO = #N/A

SUM VERTICAL LOADS/(L-2e)

LB/5 FT WIDTH

< L/4=
PSF

PSF

ft ON SOIL
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Wall 8.xlsm (SERVICE i)

Date: 01/02/15
Designed By: CH
Checked by: KD

FACTORS OF SAFETY AT EACH LEVEL Live load is present behind the wall, but not on the wall
No. OF FACTORED  FACTORED PERFORMANCE
LEVEL HEIGHT  STEM LENGTH SHEAR KEYS  LOAD EFFECT RESISTANCE RATIO
1 | 5.50 ] 6.00 | 2 ]
OVERTURNING 48378 97208 2.01
SLIDING 13613 24097 1.77
PULLOUT 4656 11419 2.45
2 [ 800 ] 8.00 | 2 ]
OVERTURNING 90780 244063 2.69
SLIDING 20539 41288 2.01
PULLOUT 3665 17651 382
3 [ 1050 [ 10.00 | 0 ]
OVERTURNING 152224 492751 3.24
SLIDING 28847 49990 1.73
PULLOUT 4708 19423 4713
4 1300 000 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
5 [ 1550 [ 0.00 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 FN/A
6 1800 [ 0.00 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
7 2050 | 0.00 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
8 [ 23.00 | 0.00 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 FNTA
9 [2550 T 000 ] 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 AN/A
10 [ 2800 [ 000 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
11 3050 [ 0.00 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
12 [ 33.00 | 0.00 ] ] |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 A
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Wall 8.xIsm (SERVICE i)

Date: 01/02/15
Designed By: CH
Checked by: KD

LEVEL 3 i STEM LENGTH = 10.00 FT
HEIGHT = 14.25 FT
EARTH PRESSURE TRAFFIC SURCHARGE & WATER PRESSURE
Pa= 4560.33 pif Py = 1280,09 plf
Feh =] 22446.55 tlbs. Ft = 6400.46 |ibs.
Fev = 4008.31 Ibs. Fw = 0.00 Ibs.
STABILITY AGAINST SLIDING - LEVEL 3
SLIDING FQRCE LOAD
UNFACTORED FACTOR FACTORED
Feh 22446.55 1.00 22446.55
Ft 6400.46 1.00 6400.46
Fw 0.00 1.00 0.00
WIND LOAD 0.00 0.30 0.00
TOTAL 28847.01
RESISTING FORCE LOAD FRICTION RESISTANCE FACTORED
WEIGHT FACTOR FACTOR FACTOR RESISTANCE
THRU SELECT FILL OR FOUNDATION 73720.43 1.00 0.58 1.00 42562.5
Fev 4008.31 1.00 0.58 1.00 2314.2
THRU JT. MATERIAL OR FOUNDATI] 11069.63 1.00 0.46 1.00 5112.8
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 1.00 0.0
EMBEDMENT 0.00 #N/A #N/A 1.00 0.0
TOTAL 49989.5

PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 3

BULLOUT FORCE UNFACTORED LOAD FACTOR FACTORED
PULLOUT FORCE = 3859.96 1.00 3859.96
TRAFFIC SURCHARGE FORCE = 847.79 1.00 847.79
WATER PRESSURE = 0.00 1.00 0.00
TOTAL 4707.75
RESISTING FORCE Aeff. = SF
LOAD FRICTION RESISTANCE FACTORED
WEIGHT FACTOR FACTOR FACTOR RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 6677.45 1.00 0.67 1.00 4504.0
ON STEM (SOIL TO CONCRETE IN A{  19611.72 1.00 0.50 1.00 9805.9
THRU JT. MATERIAL OR FOLUNDATIJ 11069.63 1.00 0.46 1.00 5112.8
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 1.00 0.0
TOTAL 194227

PERFORMANCE RATIO =
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Wall 8.xlsm (SERVICE i)

STABILITY AGAINST OVERTURNING - LEVEL 3

Date: 01/02/15
Designed By: CH
Checked by: KD

QVERTURNING MOMENT
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 22446.55 4.75 106621.1 1.00 106621.1
Ft 6400.46 7.13 45603.3 1.00 45603.3
Fw 0.00 0.00 0.0 1.00 0.0
WIND LOAD 0.00 10.50 0.00 0.30 0.00
TOTAL 152224.4
RESISTING MOMENT
RESISTANCE ~ FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT RESISTANCE
PANEL L1 2961.00 1.08 0.00 1.00 2961.0 3197.9
PANEL L2 2098.00 2.31 0.00 1.00 2098.0 4846.4
PANEL L3 2360.00 3.09 0.00 1.00 2360.0 7292.4
SELECT FILL L1 17431.20 3.25 0.00 1.00 17431.2 56651.4
SELECT FILL L2 10321.20 4.25 0.00 1.00 10321.2 43865.1
SELECT FILL L3 13112.40 5.25 0.00 1.00 13112.4 68840.1
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Wall 8.xism (SERVICE i)

STABILITY AGAINST OVERTURNING - LEVEL 3 (CONTINUED)

Date: 01/02/15

Designed By: CH

Checked by: KD

RESISTANCE ~ FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT RESISTANCE
STEP L2 6600.00 7.00 0.00 1.00 6600.0 46200.0
STEP L3 9600.00 9.00 0.00 1.00 9600.0 86400.0
EARTH SURCHARGE} 20306.25 6.67 0.00 1.00 20306.3 135375.0
Fev 4008.31 10.00 0.00 1.00 4008.3 40083.1
TOTAL. | 88798.36 | 492751.39 |

PERFORMANCE RATIO =
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Wall Axlsm (STR | MIN)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: STRENGTH-I MIN The Neel Company
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) 8328-D Traford Lane
Level Surcharge and Infinite Siope Condition Springfield, VA 22152
(703) 913-7858

Project Name: 1-89 Bridge Decks Replacement / -89 Over Stowe Street Project No: TW4437
Location: Waterbury, VT Date: 12/30/14

Comment: BR46A PC Gravity Wall Designed By: CTH

Checked by: KD
Load Diagram: TRAFFIC LIVE LOAD: g =y h

LN 0 O A T O O O O

FACE
HEIGHT

| DESION
TR

i

f@HKﬂ - .Ei

AN S S

Typical Section (For illustration only, Some details may not apply)

Externai Stabifity Calculation (STRENGTH-I MIN)
Stability Against Overturning: (moments about point "Q")

T Factored Resisting Moments PV - x,( x,is the horiz. distance between V and Q)
2 Factored overturning Momen Y F(H/3)+ Y FE(H/?2)
Stability Against Sliding:

HI|

¥ Factored Resisting Force = ¢V tan ¢,
2 Factored Uriving Force = YE +YF
Bearing Pressure: oe
Factored Bearing Pressure =(Y,V+Y,gL)/(L-2e) (use factored e)
Eccentricity: _
Eccentricity (e) _ L (V+gLXLI2)-F,(HI3)+ F(H/2)|
2 V+glL

(use factored V, gl., Fe, Ft for factored e)
(9=0, Ft=0 for this case)
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Wall Axlism (STR 1 MIN)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
Level Surcharge and infinite Slope Condition The Neel Company
LIMIT STATE: STRENGTH- MIN 8328-D Traford Lane
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) Springfietd, VA 22152

(703) 913-7858
Project No: TW4437

Project Name: |-89 Bridge Decks Replacement / I-83 Over Stowe Street Date: 12/30/14
Location: Waterbury, VT By: CTH
Wall Name: BR4GA PC Gravity Wall Checked by: KD

GRADING GEOMETRY WALL GEOMETRY

DISTANCE TO SLOPE (d) = 0 FT HEIGHT (H) = 10.50

FILL SURCHARGE = 3.75 FT BATTER () = 0

DISTANCE TO BREAK = 5 FT BASE (L) = 10

SLOPE ANGLE {R1) = 36.9 DEG

SLOPE ANGLE () = 10.1 DEG

TRAFFIC SURCHARGE = 2 FT

BACKFILL SPECIFICATIONS

SELECT INTERNAL FRICTION (@)= 34 DEG Ka= 0.3140
WEIGHT ( )= 120 PCF Ko = 0.4408
COHESION= 4] (assumed)

UNCLASSIFIED INTERNAL FRICTION (@)= 30 DEG Ka=
WEIGHT ()= 120 PCF
COHESION = 4] (assumed)

FOUNDATION FOUNDATION TYPE 5 (S for Sail, R for rock)
INTERNAL FRICTION (@f) = 30 DEG Kp = 3.0000

FRICTION FACTCRS

JOINT MATERIAL TO CONCRETE = 0.59

SELECT FILL TO CONCRETE = 0.50

UNCLASSIFIED FILL TO CONCRETE = 0.50

SELECT FILL TQ FOUNDATION = tan(g) 0.58 ( & is min of select fill and foundation )

PRECAST CONCRETE TO FOUNDATION = 0.46 ( 0.8*TAN @f )

SHEAR KEY STRENGTH = 2460 lbs.

WATER PRESSURE

HEIGHT OF WATER TABLE BEHIND WALL = 0 FT (From bottom of wall)
HEIGHT OF WATER TABLE BEFORE WALL = 0 FT (From bottom of wall)
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Wall A.xism (STR | MIN)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL :
FRICTION BETWEEN SOIL & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

L.LOAD FACTORS

DC (WEIGHT OF CONCRETE} :
EV (WEIGHT OF SOIL) :

EARTH PRESSURES (EH)

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOAD), LS (LIVE LOAD SURCHARGE} :
WATER PRESSURE :
GLOBAL STABILITY
OVERTURNING

SUM FACTORED OVERTURNING MOMENTS
SUM FACTORED RESISTING MOMENTS
PERFORMANCE RATIO

SLIDING
SUM FACTORED HORIZONTAL FORCE
FACTORED RESISTING FRICTION FORCE
PERFORMANCE RATIO

MAXIMUM BEARING PRESSURE

Date: 12/30/14
Designed By: CTH
Checked by: KD

1.00
0.90
0.90
0.90

0.50
0.60

(Not used for this project)
(Not used for this project)

0.90
1.00

239737

511259

2.13

44871

50175

1.12

Meyerhof distribution which considers a uniform base pressure
distribution over an effective width of B' = L. - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: Sv=
FACTORED SUM OF VERTICAL LOADS = 111061

FACTORED e = 1.61

FACTORED BEARING PRESSURE = 3276

FACTORED BEARING RESISTANCE = #N/A

PERFORMANCE RATIO = #N/A

SUM VERTICAL LOADS/{L-2e)

LB/5 FT WIDTH

2 L/4 =
PSF

PSF

ft ONSOIL
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Wall A.xlsm (STR | MIN)

Date: 12/30/14
Designed By: CTH
Checked by: KD

PERFORMANCE RATIO AT EACH LEVEL Live foad is present behind the wall, but not on the wall
No. OF FACTORED  FACTORED PERFORMANCE
LEVEL MEIGHT ~ STEM LENGTH SHEAR KEYS  LOAD EFFECT RESISTANCE RATIO
1 [ 550 | 6.00 | 2 |
OVERTURNING 77371 101955 1.32
SLIDING 21458 23766 1.11
PULLOUT 7478 10221 T.37
2 [ 800 [ 800 ] 2 |
OVERTURNING 143921 254159 1.77
SLIDING 32128 40932 1.27
PULLOUT 5709 15786 2.77
3 1050 [ 10.00 | 0 |
OVERTURNING 239737 511259 2.13
SLIDING 44871 50175 112
PULLOUT 7274 17471 2.40
4 [ 73.00 [ 000 ] 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
5 1550 [ 000 ] 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
6 [ 7800 [ 000 ] 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
7 [ 2050 T 000 ] 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
8 [2300 [__0.00 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
9 [ 2550 [ 0.00 ] 0 ]
OVERTURNING 0 0 #NJA
SLIDING 0 0 #N/A
PULLOUT 0 0 FN/A
10 [2800 T 000 1 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 FN7A
11 [ 3050 [ 0.00 1 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
12 3300 T 0.00 | 0 |
OVERTURNING 0 0 H#NTA
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
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Wall Axlsm (STR | MIN)

Date: 12/30/14
Designed By: CTH
Checked hy: KD

LEVEL 3 | STEMLENGTH=[__10.00 __|FT
HEIGHT =|  14.25  |FT
EARTH PRESSURE TRAFFIC SURCHARGE & EARTH PRESSURE
Pa=[ 4560.33 |pif Pt=[ 1280.09 |pif
Feh =] 22446.55 |lbs. Ft=| 6400.46 |lbs.
Fev=1] 4008.31 lbs. Fw = 0.00 tbs.
STABILITY AGAINST SLIDING - LEVEL 3
SLIDING FORCE LOAD
UNFACTORED _ FACTOR FACTORED
Feh 22446.55 1.50 33669.83
Ft 6400.46 1.75 11200.80
Fw 0.00 1.00 0.00
TOTAL 44870.63
RESISTING FQRCE LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
THRU SELECT FILL OR FOUNDATION 73720.43 1.00 0.58 1.00 42562.51
Fev 4008.31 1.50 0.58 1.00 3471.30
THRU JT. MAT'L OR FOUNDATION | 11069.63 0.90 0.46 0.90 4141.40
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
EMBEDMENT 0.00 #N/A #N/A 0.50 0.00
TOTAL 50175.21
PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 3
PULLOUT FORCE UNFACTORED LOAD FACTOR _FACTORED
PULLOUT FORCE 3859.96 1.50 5789.94
TRAFFIC SURCHARGE FORCE 847.79 1.75 1483.63
WATER PRESSURE 0.00 1.00 0.00
TOTAL 7273.56
RESISTING FORCE Aeff. = SF
LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 6677.45 1.00 0.67 1.00 4504.00
ON STEM (SOIL TO CONCRETE INA{__19611.72 1.00 0.50 0.90 8825.27
THRU JT. MAT'L OR FOUNDATION | 11069.63 0.90 0.46 0.90 4141.40
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
TOTAL 17470.67

PERFORMANCE RATIO =
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Wall A.xism (STR | MIN)

Date: 12/30/14
Designed By: CTH
Checked by: KD
STABILITY AGAINST OVERTURNING - LEVEL 3
QVERTURNING MOMENT
OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 22446.55 4.75 106621.12 1.50 159931.69
Ft 6400.46 713 45603.26 1.75 79805.70
Fw 0.00 0.00 0.00 1.00 0.00
TOTAL 239737.39
ESIST M
RESISTANCE  FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT
UNIT L1 2961.00 1.08 0.00 0.90 2664.90 2878.09
UNIT L2 2098.00 2.31 0.00 0.90 1888.20 4361.74
UNIT L3 2360.00 3.09 0.00 0.90 2124.00 6563.16
SELECT FILE L1 17431.20 3.25 0.00 1.00 17431.20 56651.40
SELECT FILL L2 10321.20 4.25 0.00 1.00 10321.20 43865.10
SELECT FILL L3 13112.40 5.23 0.00 1.00 13112.40 68840.10
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Wall A.xlsm (STR | MIN)

STABILITY AGAINST OVERTURNING - LEVEL 3 (CONTINUED)

Date: 12/30/14
Designed By: CTH
Checked by: KD

RESISTANCE ~ FACTORED  FACTORED
WEIGHT  HORIZ.ARM  VERT. ARM FACTOR WEIGHT MOMENT
STEP L2 6600.00 7.00 0.00 1.00 6600.00 46200.00
STEP L3 9600.00 9.00 0.00 1.00 9600.00 86400.00
EARTH SURCHARGE|[ 20306.25 6.67 0.00 1.00 20306.25 | 135375.00
Fev 4008.31 10.00 0.00 1.50 6012.47 60124.69
TOTAL 50060.62 | 511259.29 ]

PERFORMANCE RATIO =
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Wall A.xism (STR | MAX)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: STRENGTH-t MAX The Neel Company
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) 8328-D Traford Lane
t.evel Surcharge and Infinite Siope Condition Springfield, VA 22152
(703) 913-7858
Project Name: 1-89 Bridge Decks Replacement / 1-89 Over Stowe Street Project No: TW4437
Location: Waterbury, VT Date: 12/30/14
Comment: BR4GA PC Gravity Wall Designed By: CTH

) Checked by: KD
Load Diagram: 4 TRAFFICLVELOADig=yh
%WLLLLLiiinLL¢J4JJJ
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b

Typical Section (For illustration only, Some details may not apply)

External Stability Calculation (STRENGTH-! MAX)
Stability Against Overturning: (moments about point "O")
¥ Factored Resisting Moments @V - x,(x,is the horiz. distance between V and O)
» bactored overturning Momen Y,E(H/3)+ Y FE(H/!2)
Stabhility Against Sliding:
% Factored Resisting Force PV tan ¢,
YF, + LF,

I n

X Factored Lriving torce
Bearing Pressure:
Factored Bearing Pressure

(Y,V+Y,qL) (L -2e) {(use factored e)
_L (Vaqgl)Li2)- [F,(H/3)+ F(H/2)I

2 V+gqlL
(use factored V, gL, Fe, Ft for factored )
(9=0, Ft=0 for this case)

Eccentricity:

Eccentricity (e)
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Wall Axlsm (STR | MAX)

T-WALL Retaining Wall Calculations v11h (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12

Level Surcharge and infinite Siope Condition
LIMIT STATE: STRENGTH-I MAX

PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007)

The Neel Company
8328-D Traford Lane
Springfield, VA 22152
(703) 913-7858
Project No: TW4437

Project Name: -89 Bridge Decks Replacement / -89 Over Stowe Street Date: 12/30/14

Location: Waterbury, VT
Wall Name: BR46GA PC Gravity Wall

GRADING GEOMETRY

DISTANCE TO SLOPE (d) = 0 FT

FILL. SURCHARGE = 3.75 FT

DISTANCE TO BREAK = 5 FT

SL.OPE ANGLE (R1) = 36.9 DEG

SLOPE ANGLE (1) = T0.1 DEG

TRAFFIC SURCHARGE = 2 FT

BACKFILL SPECIFICATIONS

SELECT INTERNAL FRICTION (@)= 34
WEIGHT ( )= 120
COHESION= 0

UNCLASSIFIED INTERNAL FRICTION (@)= 30
WEIGHT ( )= T20
COHESION = 0

FOUNDATION FOUNDATION TYPE S
INTERNAL FRICTION (@)= 30

FRICTION FACTORS

JOINT MATERIAL TO CONCRETE = 0.59

SELECT FILL TO CONCRETE - 0.50

UNCLASSIFIED FILL TO CONCRETE = 0.50

SELECT FILL TO FOUNDATION = tan{g) 0.58

PRECAST CONCRETE TO FOUNDATION = 0.4%

SHEAR KEY STRENGTH = 2460

WATER PRESSURE

MEIGHT OF WATER TABLE BEHIND WALL = 0
HEIGHT OF WATER TABLE BEFORE WALL = 0

By: CTH

Checked by: KD
WALL GEOMETRY
HEIGHT (H) = 10.50
BATTER ( ) = 0
BASE (L) = 10
DEG Ka = 0.3140
PCF Ko = 0.4408
{assumed)
DEG Ka = 0.3743
PCF
{assumed)
(S for Soil, R for rock)
DEG ko= [30000 ]

( @ is min of select fill and foundation )
( 0.8*TAN )

Ibs.
FT (From bottom of wall)
FT (From bottom of wall}
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Wall Axism (STR | MAX)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL. :
FRICTION BETWEEN SOIL & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LOAD FACTORS

DC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SOIL) :

EARTH PRESSURES (EH)

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOAD), .S (LIVE LOAD SURCHARGE) :

WATER PRESSURE :

GLOBAL STABILITY
OVERTURNING
SUM FACTORED OVERTURNING MOMENTS
SUM FACTORED RESISTING MOMENTS
PERFORMANCE RATIO

SLIDING
SUM FACTORED HORIZONTAL FORCE
FACTORED RESISTING FRICTION FORCE
PERFORMANCE RATIO

MAXIMUM BEARING PRESSURE

Date: 12/30/14
Designed By: CTH
Checked by: KD

1.00
0.90
0.90
0.90

0.50
0.60

(Not used for this project)
(Not used for this project)

239737

669693

2.79

44871

66683

1.49

Meyerhof distribution which considers a uniform base pressure
distribution over an effective width of B' =L - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: Sv =
FACTORED SUM OF VERTICAL LOADS = 140737

FACTORED e = 1.20

FACTORED BEARING PRESSURE = 3703

FACTORED BEARING RESISTANCE = #N/ A

PERFORMANCE RATIO = #N/A

SUM VERTICAL LOADS/(L-2e)

LB/5 FT WIDTH

< L/4=
PSF

PSF

ft ON SOIL
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Wall A.xism (STR | MAX)

Date: 12/30/14
Designed By: CTH
Checked by: KD

PERFORMANCE RATIO AT EACH LEVEL Live load is present behind the wall, but not on the wall

No. OF FACTORED  FACTORED PERFORMANCE
LEVEL HEIGHT ~ STEM LENGTH SHEAR KEYS  LOAD EFFECT RESISTANCE RATIO
1 I 5.50 | 6.00 | 2 |

OVERTURNING 77371 132431 1.71

SLIDING 21458 30004 1.40

PULLOUT 7478 12316 T.65
2 ; 800 1 8.00 | 2 ]

OVERTURNING 143921 331957 2.31

SLIDING 32128 52873 1.65

PULLOUT 5709 19892 3.48
3 10,50 [ 10.00 | 0 ]

OVERTURNING 239737 669693 2.79

SLIDING 44871 66683 1.49

PULLOUT 7274 23746 3.26
4 7300 [ 0.00 | 0

OVERTURNING 0 0 #N/A

SLIDING 0 0 #N/A

PULLOUT 0 0 #N7A
5 [ 1550 | 0.00 | 0 ]

OVERTURNING 0 0 #N/A

SLIDING 0 0 #N/A

PULLOUT 0 0 #N/A
6 7800 [ 000 | 0 ]

OVERTURNING 0 0 #N/A

SLIDING 0 0 #N/A

PULLOUT 0 0 #N/A
7 [ 2050 [ 000 | 0 ]

OVERTURNING 0 0 #N/A

SLIDING 0 0 #N/A

PULLOUT 0 0 #N/A
8 [ 2300 [ 000 ] 0 ]

OVERTURNING 0 0 #N/A

SLIDING 0 0 #N/A

PULLOUT 0 0 N
9 [2550 | 0.00 | 0 ]

OVERTURNING 0 0 #N/A

SLIDING 0 0 #N/A

PULLOUT 0 0 #NTA
10 [ 2800 | 0.00 | 0 ]

OVERTURNING 0 0 #N/A

SLIDING 0 0 #N/A

PULLOUT 0 0 #N/A
11 3050 | 0.00 ] 0 |

OVERTURNING 0 0 #N/A

SLIDING 0 0 #N/A

PULLOUT 0 0 #N7A
12 [ 3300 | 0.00 1 0 ]

OVERTURNING 0 0 #N/A

SLIDING 0 0 #N/A

PULLOUT 0 0 #N7A
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Wall A.xlsm (STR { MAX)

Date: 12/30/14
Designed By: CTH
Checked by: KD

LEVEL 3 | STEM LENGTH = 10.00 FT
HEIGHT = 14.25  |FT
EARTH PRESSURE TRAFFIC SURCHARGE & EARTH PRESSURE
Pa=["4560.33 |pIf Pt=[ 1280.09 |pif
Feh =| 22446.55 |lbs. Ft=| 6400.46 |lbs.
Fev={ 4008.31 |ibs. Fw = 0.00 Ibs.
STABILITY AGAINST SLIDING - LEVEL 3
SLIDING FORCE LOAD
UNFACTORED  FACTOR FACTORED
Feh 22446.55 1.50 33669.83
Ft 6400.46 1.75 11200.80
Fw 0.00 1.00 0.00
TOTAL 44870.63
RESISTING EQRCE LOAD FRICTION  RESISTANCE  FACTORED
WEIGHT FACTOR FACTOR FACTOR  RESISTANCE
THRU SELECT FILL OR FOUNDATION  73720.43 .35 0.58 1.00 57459.38
Fev 4008.31 1.50 0.58 7.00 3471.30
THRU JT. MAT'L OR FOUNDATION | 11069.63 1.25 0.46 0.90 5751.95
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
EMBEDMENT 0.00 #N/A #N/A 0.50 0.00
TOTAL 66682.63

PERFORMANCE RATIO =

STABILITY AGAINST PULLOUT - LEVEL 3

PULLOUT FORCE UNFACTORED LOAD FACTOR _ FACTORED
PULLOUT FORCE 3859.96 1.50 5789.94
TRAFFIC SURCHARGE FORCE 847.79 1.75 1483.63
WATER PRESSURE 0.00 1.00 0.00
TOTAL 7273.56
RESISTING FORCE Aeff. = [ 4418  |SF
LOAD FRICTION ~ RESISTANCE  FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 6677.45 1.35 0.67 1.00 6080.39
ON STEM (SOIL TO CONCRETE IN A{ 19611.72 1.35 0.50 0.90 11914.12
THRU JT. MAT'L OR FOUNDATION | _11069.63 1.25 0.46 0.90 5751.95
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 0.90 0.00
TOTAL 23746.46

PERFORMANCE RATIO =
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Wall A.xlsm (STR | MAX)

Date: 12/30/14
Designed By: CTH

Checked by: KD
STABILITY AGAINST OVERTURNING - LEVEL 3
VERT |
COVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 22446.55 4.75 106621.12 1.50 159931.69
Ft 6400.46 7.13 45603.26 1.75 79805.70
Fw 0.00 0.00 0.00 1.00 0.00
TOTAL 239737.39
RESISTING MOMENT
RESISTANCE  FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT MOMENT
UNIT L1 2961.00 1.08 0.00 1.25 3701.25 3997.35
UNIT L2 2098.00 2.31 0.00 1.25 2622.50 6057.98
UNIT L3 2360.00 3.09 0.00 1.25 2950.00 2115.50
SELECT FILL L1 17431.20 3.25 0.00 1.35 23532.12 76479.39
SELECT FILIL. 1.2 10321.20 4,25 0.00 1.35 13933.62 59217.89
SELECT FILL L3 13112.40 5.25 0.00 1.35 17701.74 92934.14
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Wall Axlsm (STR | MAX)

STABILITY AGAINST OVERTURNING - LEVEL 3 (CONTINUED)

Date: 12/30/14
Designed By: CTH
Checked by: KD

RESISTANCE ~ FACTORED  FACTORED
WEIGHT  HORIZ. ARM  VERT. ARM FACTOR WEIGHT MOMENT
STEP L2 6600.00 7.00 0.00 .35 8910.00 $2370.00
STEP L3 9600.00 9.00 0.00 1.35 12960.00 | 116640.00
EARTH SURCHARGE]  20306.25 .67 0.00 1.35 27413.44 | 182756.25
Fev 4008.31 10.00 0.00 1.50 6012.47 60124.69
TOTAL {119737.14 | 669693.18 |

PERFORMANCE RATIO =
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Wall A.xism (SERVICE i)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units) Revised BZY 3/3/12
LIMIT STATE: SERVICE-| The Neel Company
PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007) 8328-D Traford Lane
Level Surcharge and Infinite Slope Condition Springfield, VA 22152
{703) 913-7858
Project Name: [-89 Bridge Decks Replacement / -89 Over Stowe Street Project No: TW4437
Location: Waterbury, VT Date: 12/30/14
Comment: BR46GA PC Gravity Wall Designed By: CTH

Checked by: KD

l.oad Diagram:
TRAFFIC LIVE LOAD: ¢ = vh

L b e bdta b e bl
Sty Tay
‘ ey Tad BF GO
FACE ¢
HEIGHT EEgata SIS | I
DE‘E:GN [LE Tysys oy CoL o
3 ] oy .

¥

] i

paatte SRSELE S S
H
i

(O B

Typical Section, All details may not apply

External Stability Calculation (SERVICE-I)
Stabhility Against Qverturning: {moments about point "O")
£ Factored Resisting Moments ¢V x, (x,is the horiz. distance between V and O)

un

2. Factored overturning Momen Y F(H/3) + YF(H/ 2)
Stability Against Sliding: e o
% Factored Resisting Force pVtang,

X tactored Uriving Force
Bearing Pressure;
Factored Bearing Pressure =(Y\V+Y,qL)/(L-2e) (use factored e)

Eccentricity: -
Eccentricity (e} = £_(V+qL)(L/2) [F,(HI3)+F(HI2)|
2 V+ql

(use factored V, gL, Fe, Ft for factored e}

Y,F, + YF,
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Wall A.xlsm (SERVICE i)

T-WALL Retaining Wall Calculations v11b (LRFD, HWY, 2.5x5.0 Units)

Level Surcharge and Infinite Slope Condition
LIMIT STATE: SERVICE-

PER AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (4th Ed, 2007)

Project Name: -89 Bridge Decks Replacement / |-89 Over Stowe Street

Location: Waterbury, VT
Comment: BR46A PC Gravity Wall

GRADING GEOMETRY
DISTANCE TO SLOPE (d) = 0 FT
FILL. SURCHARGE = 3.75 FT
DISTANCE TO BREAK = 5 FT
SLOPE ANGLE (R1) - 36.9 DEG
SLOPE ANGLE (1) = 10.1 DEG
TRAFFIC SURCHARGE = 2 FT
BACKFILL SPECIFICATIONS
SELECT INTERNAL FRICTION (@)= 39
WEIGHT ( )= 120
COHESION= 0
UNCLASSIFIED INTERNAL FRICTION (@)= 30
WEIGHT ( )= T20
COHESION = 0
FOUNDATION FOUNDATION TYPE S
INTERNAL FRICTION (@)= 30
FRICTION FACTORS
JOINT MATERIAL TO CONCRETE = 0.59
SELECT FILL TO CONCRETE = 0.50
UNCLASSIFIED FILL TO CONCRETE = 0.50
SELECT FILL TO FOUNDATION = tan(g) 0.58
PRECAST CONCRETE TO FOUNDATION = 0.46
SHEAR KEY STRENGTH = 2460
WATER PRESSURE
HEIGHT OF WATER TABLE BEHIND WALL = 0
HEIGHT OF WATER TABLE BEFORE WALL = 0
WIND ON SOUND BARRIER/OTHER STRUCTURE
WIND FORCE = )
DISTANCE FROM TOP OF WALL/GUTTER LINE = 0

Revised BZY 3/3/12

The Neel Company
8328-D Traford Lane
Springfield, VA 22152
(703) 913-7858

Project No
Date:
: CTH

Checked by: KD

WALL GEOMETRY

HEIGHT (H)
BATTER ()
BASE (L)

v

DEG Ka=
PCF Ko =
(assumed)

DEG Ka=
PCF
(assumed)

(S for Soil, R for rock)

1 Tw4437

12/30/14

10.50

10

0.3140
0.4408

{ @ is min of select fill and foundation )

{ 0.8*TAN Of )

ibs.

FT {From bottom of wall)
FT (From bottom of wall)
LBS

FT

Py A-16



Wall A.xlsm {SERVICE i)

RESISTANCE FACTORS

FRICTION BETWEEN SOIL & SOIL. :
FRICTION BETWEEN SOIL & CONC. :
FRICTION BETWEEN JOINT & CONC. :
SHEAR THROUGH SHEAR KEY :

PASSIVE PRESSURE AGAINST SLIDING :
PASSIVE PRESSURE AGAINST OVERTURN. :

LOAD FACTORS

DC (WEIGHT OF CONCRETE) :
EV (WEIGHT OF SOIL) :

EARTH PRESSURES (EH)

HORIZONTAL COMPONENT :
VERTICAL COMPONENT :
LL (VEHICULAR LIVE LOAD), LS (LIVE LOAD SURCHARGE}) :

WATER PRESSURE :
WIND LOAD :

GLOBAL STABILITY
OVERTURNING
SUM FACTORED OVERTURNING MOMENTS:
SUM FACTORED RESISTING MOMENTS:
PERFORMANCE RATIO:

SLIDING
SUM FACTORED HORIZONTAL FORCE:
FACTORED RESISTING FRICTION FORCE:
PERFORMANCE RATIOC:

MAXIMUM BEARING PRESSURE

Date: 12/30/14
Designed By: CTH
Checked by: KD

{Not used for this project)
(Not used for this project)

1.00
1.00

1.00
1.00
1.00

1.00
0.30

152224

492751

3.24

28847

42990

1.73

Meyerhof distribution which considers a uniform base pressure
distribution over an effective width of B' = L - 2e

Live load surcharge is present on the wall and behind the wall

MAXIMUM BEARING PRESSURE: g, =
FACTORED SUM OF VERTICAL LOADS = 100798

FACTORED e= 1.03

FACTORED BEARING PRESSURE = 2537

FACTORED BEARING CAPACITY = #N/A

PERFORMANCE RATIO = #N/A

SUM VERTICAL LOADS/(L-2e)

LB/5 FT WIDTH

< /4=
PSF

PSF

ft  ON SOIL
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Wall A.xlsm (SERVICE i)

Date: 12/30/14
Designed By: CTH
Checked by: KD

FACTORS OF SAFETY AT EACH LEVEL Live load is present behind the wall, but not on the wall
No. OF FACTORED  FACTORED PERFORMANCE
LEVEL HEIGHT ~ STEM LENGTH SHEAR KEYS  LOAD EFFECT RESISTANCE RATIO
1 | 5.50 | 6.00 ] P ]
OVERTURNING 48378 97208 2.01
SLIDING 13613 24097 1.77
PULLOUT 4656 11419 2.45
2 | 800 [ 8.00 1 2 ]
OVERTURNING 90780 244063 2.69
SLIDING 20539 41288 2.01
PULLOUT 3665 17651 782
3 1050 [ _10.00 ] 0 |
OVERTURNING 152224 492751 3.24
SLIDING 28847 43990 1.73
PULLOUT 4708 19423 473
4 [ 73.00 [ 000 | 0 |
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
5 1550 [ 0.00 | 0 I
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
6 7800 T __0.00 ] D ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
7 [ 2050 [ 000 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N7A
PULLOUT 0 0 #N/A
8 2300 0.00 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 ENTA
9 2550 [ 000 | 0 1
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N7A
10 2800 [ 000 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #N/A
11 3050 [ 000 | 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N7A
PULLOUT 0 0 #NTA
12 3300 [ 0.00 1] 0 ]
OVERTURNING 0 0 #N/A
SLIDING 0 0 #N/A
PULLOUT 0 0 #NA
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Wall A.xlsm (SERVICE i)

Date: 12/30/14
Designed By: CTH
Checked by: KD

LEVEL 3 | STEMLENGTH=[__10.00 _|FT
HEIGHT =[__14.25 __|FT
EARTH PRESSURE TRAFFIC SURCHARGE & WATER PRESSURE
Pa=]_ 4560.33 |pif Pt=[_ 1280.09 ]pif
Feh =] 22446.55 |lbs. Ft= [ 6400.46_|lbs.
Fev=[__4008.31 __|lbs. Fw = 0.00___ |lbs.
STABILITY AGAINST SLIDING - LEVEL 3
SLIDING FORCE LOAD
UNFACTORED _ FACTOR __ FACTORED
Feh 22446.55 1.00 22446.55
Ft 6400.46 100 6400.46
Fw 0.00 1.00 0.00
WIND LOAD 0.00 0.30 0.00
TOTAL 28847.0]
RESISTING FORCE LOAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR _ RESISTANCE
THRU SELECT FILL OR FOUNDATION _73720.43 1.00 0.58 1.00 42562.5
Fev 4008.31 1.00 0.58 1.00 2314.2
THRU JT. MATERIAL OR FOUNDATI]__11069.63 1.00 0.46 1.00 5112.8
SHEAR KEY (SHEAR STRENGTH) 0.00 #N/A 0 1.00 0.0
EMBEDMENT 0.00 #N/A #N/A 1.00 0.0
TOTAL 49989.5
PERFORMANCE RATIO =
STABILITY AGAINST PULLOUT - LEVEL 3
PULLOUT FORCE UNFACTORED LOAD FACTOR _ FACTORED
PULLOUT FORCE = [ 3859.96 1.00 3859.96
TRAFFIC SURCHARGE FORCE =| 847.79 1.00 847.79
WATER PRESSURE = 0.00 1.00 0.00
TOTAL 4707.75
RESISTING FORCE Aeff.= [__44.18  |sF
LGAD FRICTION ~ RESISTANCE ~ FACTORED
WEIGHT FACTOR FACTOR FACTOR __ RESISTANCE
ON STEM(SOIL TO SOIL IN Aeff) 6677.45 1.00 0.67 1.00 4504.0
ON STEM (SOIL TO CONCRETE IN A{__19611.72 1.00 0.50 1.00 9805.9
THRU JT. MATERIAL OR FOUNDATI(__11069.63 1.00 0.46 1.00 5112.8
SHEAR KEY (SHEAR STRENGTH) 0.00 H/A 0 1.00 0.0
TOTAL 19422.7

PERFORMANCE RATIO =
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Wall A.xlsm (SERVICE i)

Date: 12/30/14
Designed By: CTH

STABILITY AGAINST OVERTURNING - LEVEL 3

OVERTURNING MOMENT

Checked by: KD

OVERTURNING LOAD FACTORED
FORCE MOMENT ARM MOMENT FACTOR MOMENT
Feh 22446.55 4.75 106621.1 1.00 106621.1
Ft 6400.46 713 45603.3 1.00 45603.3
Fw 0.00 0.00 0.0 1.00 0.0
WIND LOAD 0.00 10.50 0.00 0.30 0.00
TOTAL 152224.4
RESISTING MOMENT
RESISTANCE ~ FACTORED FACTORED
WEIGHT HORIZ. ARM VERT. ARM FACTOR WEIGHT RESISTANCE
PANEL L1 2961.00 1.08 0.00 1.00 2961.0 3197.9
PANEL 1.2 2098.00 2.31 0.00 1.00 2098.0 4846.4
PANEL L3 2360.00 3.09 0.00 1.00 2360.0 7292.4
SELECT FiLL L1 17431.20 3.25 0.00 1.00 17431.2 56631.4
SELECT FH.LL L2 10321.20 4.25 0.00 1.00 10321.2 43865.1
SELECT FILL L3 13112.40 5.25 0.00 1.00 13112.4 68840.1
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Wall A.xism (SERVICE i)

STABILITY AGAINST OVERTURNING - LEVEL 3 (CONTINUED)

Date: 12/30/14
Designed By: CTH
Checked by: KD

RESISTANCE ~ FACTORED  FACTORED
WEIGHT ~ HORIZ. ARM  VERT. ARM FACTOR WEIGHT  RESISTANCE
STEP L2 6600.00 7.00 0.00 7.00 6600.0 46200.0
STEP L3 9600.00 9.00 0.00 7.00 9600.0 86400.0
EARTH SURCHARGE[ 20306.25 6.67 0.00 1.00 20306.3 135375.0
Fev 4008.31 10.00 0.00 7.00 4008.3 40083.1
TOTAL [788798.36 | 492751.39 |

PERFORMANCE RATIO =
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