RESOURCE INTERNATIONAL, INC.
6350 PRESIDENTIAL GATEWAY
COLUMBUS, OHIO 43231
PHONE: (614) 823-4949
FAX: (614) 823-4990
WWW.RESOURCEINTERATIONAL.COM

JOB FRA-70-13.11 Project 4A  NO. W-13-045
SHEET NO. 1 OF 6

CALCULATED BY BRT DATE 6/29/2020
CHECKED BY JPS DATE 6/29/2020

Temp Wall T1 - Begin to Sta. 6+85

FRA-70-13.11 Project 4A - Temp Wall T1 - Begin to Sta. 6+85 - B-016-0-08, B-017-0-08 and B-017-3-13 - 11.9 ft. Wall Height

| B | o,5= 250 psf
Proposed Top of Wall B
__¢¢¢¢¢¢¢¢¢:XXX¢¢¢¢¢ T
MSE Backfill !
: Retained Soil:
i 7em 120Ret Sy ! ODOT ltem 203 Embankment
- | 120 pcf
Reinforcement | Vrs = X pc
/ Straps | Pps= 30 =0 psf
| (S,)rs= 2000 psf
;‘;?Posed Bottom of Wall R . o
Bearing Soil: Ex. Emb.: Stiff to Hard Silt and Clay, Silty Clay and Clay yps= 120 pcf Ops=25°  cps= 0 psf (S.)ps= 1375 psf

MSE Wall Dimensions and Retained Soil Parameters

MSE Wall Height, (#) = 11.9 ft
MSE Wall Width (Reinforcement Length), (B) = 8.3 ft
MSE Wall Length, (L) = 715 ft
Live Surcharge Load, (o,5) = 250 psf
Retained Soil Unit Weight, (y zs) = 120 pcf
Retained Soil Friction Angle, (¢ zs) = 30 °
Retained Soil Drained Cohesion ', (cas) = 0 psf
Retained Soil Undrained Shear Strength, [(S, )zs] = 2000 psf
Retained Soil Active Earth Pressure Coeff., (K,) = 0.297
MSE Backfill Unit Weight, (y g) = 120 pcf
MSE Backfill Friction Angle, (¢ z7) = 34 °

Bearing Soil Properties:

Bearing Soil Unit Weight, (yz5) = 120 pcf
Bearing Soil Friction Angle, (¢ z5) = 25°
Bearing Soil Drained Cohesion, (c z5) = 0 psf
Bearing Soil Undrained Shear Strength, [(S, )zs] = 1375 psf
Embedment Depth, (D) = 3.0ft
Depth to Grounwater (Below Bot. of Wall), (D ) = 15.7 ft

LRFD Load Factors

EV EH LS
Stengthla 1.00 1.50  1.75 (AASHTO LRFD BDM Tables
Strengthlb 1.35 150 1.75 3.4.1-1 and 3.4.1-2 - Active
Service | 1.00 1.00 1.00 Earth Pressure)

Check Sliding (Loading Case - Strength la) - AASHTO LRFD BDM Section 11.10.5.3

Sliding Force: Py =Py + P,
PEH = % 7RSH2Ka7/EH = (120 pcf)(11.9 ft)?(0.297)(1.5) = 3.79  Kip/ft
\PLsh P PLS,, =0, HK 7,¢ = (250 psf)(11.9 f)(0.297)(1.75) = 155 kiplft
EH
\ PH = 3.79 kip/ft + 1.55 kip/ft = 5.34  Kkip/ft
Check Sliding Resistance - Drained Condition
Nominal Sliding Resistance: R =P, -tand
PEV =V - H-B- Yy = (120 pcf)(11.9 ft)(8.3 ft)(1.00) = 11.85  Kkip/ft
Py
l tan § = (tan @, < tan @, )
tand = tan(25)<tan(34) —> 047<0.67 —> tand = 0.47
R
T
R, = (11.85kip/ft)(0.47) = 557  Kip/ft
Verify Sliding Force Less Than Factored Sliding Resistance - Drained Condition
PH < RT . ¢r — 5.34 kip/ft < (5.57 kip/ft)(1.0) = 5.57 kip/ft — 5.34 kip/ft < 5.57 kip/ft OK
Use @, = 1.0 (Per AASHTO LRFD BDM Table 11.5.7-1)




RESOURCE INTERNATIONAL, INC.

JOB FRA-70-13.11 Project 4A  NO. W-13-045

6350 PRESIDENTIAL GATEWAY SHEET NO. 2 OF 6
B COLUMBUS, OHIO 43231 CALCULATED BY BRT DATE  6/29/2020
PHONE: (614) 823-4949 CHECKED BY JPS DATE 6/29/2020
FAX: (614) 823-4990 Temp Wall T1 - Begin to Sta. 6+85
WWW.RESOURCEINTERATIONAL.COM
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 11.9 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 8.3 ft Bearing Soil Friction Angle, (¢ p5) = 25°
MSE Wall Length, (L) = 715 ft Bearing Soil Drained Cohesion, (c z5) = 0 psf
Live Surcharge Load, (¢,5) = 250 psf Bearing Soil Undrained Shear Strength, [(s , )zs] = 1375 psf
Retained Soil Unit Weight, (y zs) = 120 pcf Embedment Depth, (D) = 3.0t
Retained Soil Friction Angle, (¢ zs) = 30° Depth to Grounwater (Below Bot. of Wall), (D ) = 15.7 ft
Retained Soil Drained Cohesion, (c z5) = 0 psf LRFD Load Factors
Retained Soil Undrained Shear Strength, [(S, )zs] = 2000 psf EV EH LS
Retained Soil Active Earth Pressure Coeff., (K,) = 0.297 Strengthla 1.00 1.50 1.75 } (AASHTO LRFD BOM Tables
MSE Backfill Unit Weight, (y z7) = 120 pcf Strengthlb 1.35 150 1.75 3.4.1-1 and 3.4.1-2 - Active
MSE Backfill Friction Angle, (¢ gr) = 34 -° Service | 1.00 1.00 1.00 Farth Pressure)

Check Sliding (Loading Case - Strength la) - AASHTO LRFD BDM Section 11.10.5.3 (Continued)

Check Sliding Resistance - Undrained Condition

Nominal Sliding Resisting:

R, = ((Su )BS qu)'B

(5) = 1
PEV o
l a, =% (143ksf)/2 = 072  ksf
RL
TT 1T Ty, <a av:PE%= (11.85kip/ft) / 8.3ft) = 143  ksf
R = (1.38ksf<072ks)(®3f) = 598 kipli

Verify Sliding Force Less Than Factored Sliding Resistance - Undrained Condition

P, <R -¢. —>

Use @, = 1.0 (Per AASHTO LRFD BDM Table 11.5.7-1)

5.34 kip/ft < (5.98 kip/ft)(1.0) = 5.98 kip/ft —

5.34 kip/ft < 5.98 kip/ft OK




RESOURCE INTERNATIONAL, INC.

JOB FRA-70-13.11 Project 4A  NO. W-13-045

6350 PRESIDENTIAL GATEWAY SHEET NO. 3 OF 6
B COLUMBUS, OHIO 43231 CALCULATED BY BRT DATE  6/29/2020
PHONE: (614) 823-4949 CHECKED BY JPS DATE 6/29/2020
FAX: (614) 823-4990 Temp Wall T1 - Begin to Sta. 6+85
WWW.RESOURCEINTERATIONAL.COM
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 11.9 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 8.3 ft Bearing Soil Friction Angle, (¢ p5) = 25°
MSE Wall Length, (L) = 715 ft Bearing Soil Drained Cohesion, (c z5) = 0 psf
Live Surcharge Load, (¢,5) = 250 psf Bearing Soil Undrained Shear Strength, [(s , )zs] = 1375 psf
Retained Soil Unit Weight, (y zs) = 120 pcf Embedment Depth, (D) = 3.0t
Retained Soil Friction Angle, (¢ zs) = 30° Depth to Grounwater (Below Bot. of Wall), (D ) = 15.7 ft
Retained Soil Drained Cohesion, (c z5) = 0 psf LRFD Load Factors
Retained Soil Undrained Shear Strength, [(S, )zs] = 2000 psf EV EH LS
Retained Soil Active Earth Pressure Coeff., (K,) = 0.297 Strengthla 1.00 1.50 1.75 } (AASHTO LRFD BOM Tables
MSE Backfill Unit Weight, (y z7) = 120 pcf Strengthlb 1.35 150 1.75 3.4.1-1 and 3.4.1-2 - Active
MSE Backfill Friction Angle, (¢ gr) = 34 -° Service | 1.00 1.00 1.00 Farth Pressure)

Check Eccentricity (Loading Case - Strength la) - AASHTO LRFD BDM Section 11.10.5.5

ez%—xo

MEV = 4918

My = 2427

PEV = 11.85
e=  (83ft)2-2.11t

M, :PEV(xl)

(49.18 kip-fi/ft - 24.27 kip-fft) / (11.85 kip/ft) = 2.10 ft

kip-ft/ft
kip-ft/ft } Defined below

kip/ft

205 ft

P, =y -H-B-yg, = (120pch(11.9f)(8.3ft)(1.00) = 11.85 kip/ft
PEV
l X, :% = (83fy/2 = 415 ft
M., = (1185kip/ft)4.15ft) = 49.18 kipftft
X
1
Overturning Moment, M, MH = Py (x2 )+ PLSh (x3)
P =V yaH K, ypy = 7%(120 pef)(11.9 )2(0.297)(1.5) = 379  kip/ft
X3
I \PLShP PLS,, =0, HK y,¢ = (250psf)(11.9)(0.297)(1.75) = 155 kip/ft
EH
1 \ X, =P% = (119f)/3 = 397 f
X, =I% = (119f)/2 = 59 f
M, = (3.79 kip/ft)(3.97 ft) + (1.55 kip/ft)(5.95 ft) = 2427 Kkip-ft/ft
Check Eccentricity
e<e,.  —> 205ft<277ft OK
Limiting Eccentricity: e, :% —> e = (83f)/3 = 277 f




RESOURCE INTERNATIONAL, INC. JoB FRA-70-13.11 Project4A  NO.  W-13-045

6350 PRESIDENTIAL GATEWAY SHEET NO. 4 OF 6
B COLUMBUS, OHIO 43231 CALCULATED BY BRT DATE  6/29/2020
PHONE: (614) 823-4949 CHECKED BY JPS DATE 6/29/2020
FAX: (614) 823-4990 Temp Wall T1 - Begin to Sta. 6+85
WWW.RESOURCEINTERATIONAL.COM
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 11.9 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 8.3 ft Bearing Soil Friction Angle, (¢ p5) = 25°
MSE Wall Length, (L) = 715 ft Bearing Soil Drained Cohesion, (c z5) = 0 psf
Live Surcharge Load, (¢,5) = 250 psf Bearing Soil Undrained Shear Strength, [(s , )zs] = 1375 psf
Retained Soil Unit Weight, (y zs) = 120 pcf Embedment Depth, (D) = 3.01ft
Retained Soil Friction Angle, (¢ zs) = 30° Depth to Grounwater (Below Bot. of Wall), (D ) = 15.7 ft
Retained Soil Drained Cohesion, (c z5) = 0 psf LRFD Load Factors
Retained Soil Undrained Shear Strength, [(S, )zs] = 2000 psf EV EH LS
Retained Soil Active Earth Pressure Coeff., (K,) = 0.297 Strengthla 1.00 1.50 1.75 } (AASHTO LRFD BOM Tables
MSE Backfill Unit Weight, (y z7) = 120 pcf Strengthlb 1.35 150 1.75 3.4.1-1 and 3.4.1-2 - Active
MSE Backfill Friction Angle, (¢ gr) = 34 -° Service | 1.00 1.00 1.00 Farth Pressure)

Check Bearing Capacity (Loading Case - Strength Ib) - AASHTO LRFD BDM Section 11.10.5.4

Pva
P
: 0 ="/
X Py B'—=B_2¢c = 83ft-21123ft) = 58 f
X, ? \PLSh
Pry - B/ _ _ i _
] \ e=BJ—x, = @3mr2-202 = 123
w MV _ MH . . .
' Lo X, =—-" = (81.47 kip-ft/ft - 24.23 kip-ft/ft) / 19.63 kip/ft = 2.92 ft
<5 | |
E<_ B’ _)i 9eg = (19.63 kip/ft) / (5.84 ft) = 3.36 ksf
= P, V(x1)+Pst(x1)= (7’3F 'H'B'7EV)(X1)+(O'LS 'B'VLS)(XL)
M, = [(120 pcf)(11.9 )(8.3 ft)(1.35)|(4.15 ft) + [(250 ps83 f)(1.75)](4.15 1) = 81.47 Kipfuft
M, =Py, ( )+PLS,,( )Z(%]/RSHZKLJ/EHXx2)+(GLSHKa]/LS)(x3)
M, = [%(120 pch)(119 )2(0.297)(1.5)][(3.97 ft) + [(250 psf)(11.9 f)(0.297)(1.75)|(5.95 ft) = 2423 kipfuft

P, =Py +Ps=yp - H-B-yp +0,5-B-y5

P, = (120 pcf)(11.9 f)(8.3 ft)(1.35) + (250 psf)(8.3 ft)(1.75) =  19.63 kip/ft

Check Bearing Resistance - Drained Condition

Nominal Bearing Resistance: g, =cN_ + 7/Dqum wg T /}/BN C
N, =N_,si, = 2080 N,,=N,sdji, = 1229 N, =N,s i, = 1085
N,= 2072 N 10.66 N, = 1088
S, = 1+(5.84 ft/715 ft)(10.66/20.72) S, = 1004 s, = 0997
= 1.004 d 1+2tan(25°)[1-sin(25°)’tan™(3.0 ft/5.84 ft) ly = 1.000 (Assumed)
i, = 1.000 (Assumed) 1.148 C,, = 157ft>15584f)+157ft = 1.000
iy = 1.000 (Assumed)
Cu = 157it>30ft = 1.000
q, = (0 psf)(20.803) + (120 pcf)(3.0 ft)(12.287)(1.000) + ¥5(120 pcf)(5.8 ft)(10.847)(1.000) = 8.22  ksf
Verify Equivalent Pressure Less Than Factored Bearing Resistance Use @, = 0.65 (Per AASHTO LRFD BDM Table 11.5.7-1)

9dey =49, P —> 3.36 ksf < (8.22 ksf)(0.65) = 5.34 ksf —>  3.36 ksf < 5.34 ksf oK




RESOURCE INTERNATIONAL, INC. JoB FRA-70-13.11 Project 4A  NO. W-13-045
6350 PRESIDENTIAL GATEWAY SHEET NO. 5 OF 6
B COLUMBUS, OHIO 43231 CALCULATED BY BRT DATE  6/29/2020
PHONE: (614) 823-4949 CHECKED BY JPS DATE 6/29/2020
FAX: (614) 823-4990 Temp Wall T1 - Begin to Sta. 6+85
WWW.RESOURCEINTERATIONAL.COM
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 11.9 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 8.3 ft Bearing Soil Friction Angle, (¢ p5) = 25°
MSE Wall Length, (L) = 715 ft Bearing Soil Drained Cohesion, (c z5) = 0 psf
Live Surcharge Load, (¢,5) = 250 psf Bearing Soil Undrained Shear Strength, [(s , )zs] = 1375 psf
Retained Soil Unit Weight, (y zs) = 120 pcf Embedment Depth, (D) = 3.0 1t
Retained Soil Friction Angle, (¢ zs) = 30° Depth to Grounwater (Below Bot. of Wall), (D ) = 15.7 ft
Retained Soil Drained Cohesion, (c z5) = 0 psf LRFD Load Factors
Retained Soil Undrained Shear Strength, [(S, )zs] = 2000 psf EV EH LS
Retained Soil Active Earth Pressure Coeff., (K,) = 0.297 Strengthla 1.00 1.50 1.75 } (AASHTO LRFD BOM Tables
MSE Backfill Unit Weight, (y z7) = 120 pcf Strengthlb 1.35 150 1.75 3.4.1-1 and 3.4.1-2 - Active
MSE Backfill Friction Angle, (¢ gr) = 34 -° Service | 1.00 1.00 1.00 Farth Pressure)

Check Bearing Capacity (Loading Case - Strength Ib) - AASHTO LRFD BDM Section 11.10.5.4 (Continued)

Check Bearing Resistance - Undrained Condition

Nominal Bearing Resistance:

g,=cN,, +D,N,,C..+Y%BN, C,

N, =N_,si = 5150 N,,=N,sdj, = 1000 N, =N,si = 0000
N, = 5140 N, = 1000 N, = 0000
S, = 1+(5.84 ft/[(5)(715 ft)]) = 1.002 s, = 1.000 s, = 1000
l'c = 1.000 (Assumed) dq = 1+2tan(0°)[1-sin(0°)]*tan~"(3.0 ft/5.84 ft) iy = 1.000 (Assumed)
1.000 C,, = 157ft>15584f)+157ft = 1.000
iy = 1.000 (Assumed)
Cu = 157it>30ft = 1.000
q, = (1375 psf)(5.150) + (120 pcf)(3.0 t)(1.000)(1.000) + ¥2(120 pcf)(5.8 ft)(0.000)(1.000) = 7.44  ksf
Verify Equivalent Pressure Less Than Factored Bearing Resistance
q. =q,- ¢b — 3.36 ksf < (7.44 ksf)(0.65) = 4.84 ksf —_—> 3.36 ksf < 4.84 ksf OK

Use @, =

0.65 (Per AASHTO LRFD BDM Table 11.5.7-1)




RESOURCE INTERNATIONAL, INC. JoB FRA-70-13.11 Project4A  NO.  W-13-045

6350 PRESIDENTIAL GATEWAY SHEET NO. 6 OF 6
B COLUMBUS, OHIO 43231 CALCULATED BY BRT DATE  6/29/2020
PHONE: (614) 823-4949 CHECKED BY JPS DATE 6/29/2020
FAX: (614) 823-4990 Temp Wall T1 - Begin to Sta. 6+85
WWW.RESOURCEINTERATIONAL.COM
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 11.9 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 8.3 ft Bearing Soil Friction Angle, (¢ p5) = 25°
MSE Wall Length, (L) = 715 ft Bearing Soil Drained Cohesion, (c z5) = 0 psf
Live Surcharge Load, (¢,5) = 250 psf Bearing Soil Undrained Shear Strength, [(s , )zs] = 1375 psf
Retained Soil Unit Weight, (y zs) = 120 pcf Embedment Depth, (D) = 3.0t
Retained Soil Friction Angle, (¢ zs) = 30° Depth to Grounwater (Below Bot. of Wall), (D ) = 15.7 ft
Retained Soil Drained Cohesion, (c z5) = 0 psf LRFD Load Factors
Retained Soil Undrained Shear Strength, [(S, )zs] = 2000 psf EV EH LS
Retained Soil Active Earth Pressure Coeff., (K,) = 0.297 Strengthla 1.00 1.50 1.75 } (AASHTO LRFD BOM Tables
MSE Backfill Unit Weight, (y z7) = 120 pcf Strengthlb 1.35 150 1.75 3.4.1-1 and 3.4.1-2 - Active
MSE Backfill Friction Angle, (¢ gr) = 34 -° Service | 1.00 1.00 1.00 Farth Pressure)

Settlement Analysis (Loading Case - Service |) - AASHTO LRFD BDM Section 11.10.4.1

P|LS”
P
: 1 ="
X; Py P B'=B—2¢ = 83ft-2(11fty = 610 ft
X, N\ LS P
1 Ri \ EH ez%—xo = (83f)/2-305ft = 110 ft
e M, —M, | | |
: i x, =—L _H = (5780 kip-ft/ft - 15.28 kip-fuft) / 13.93 kip/ft =  3.05 ft
X, -1 e B,
B | |
g 9, = (1393kipity/(6.1) = 228 ksf

M, =PEV(x1)+PLSV(x1)=(7/BF 'H'B'7EV)(XL)+(O'LS'B'VLS)(xl)

M, = [(120 pcf)(11.9 f(8.3 ft)(1.00)](4.2 ft) + [(250 psf)(8.3 f)(1.00)j(42ft) = 57.80 kipfuft
M, =Py, (xz )+ P, (x3 ) = (yz 7RSH2Ka7EH sz )+ (ULSHKa]/LS )(x3 )
M,, = [%(120 pcf)(11.9 f(0.297)(1.00)](3.97 ft) + [(250 psf)(11.9 1)(0.297)(1.00)(6.95 1) = 1528 kip-fut

P, =Py +P =y -H -B-yg +0,5:-B-y;

PV = (120 pcf)(11.9 ft)(8.3 ft)(1.00) + (250 psf)(8.3 ft)(1.00) = 13.93  Kkip/ft
Settlement, Time Rate of Consolidation and Differential Settlement:
Total Settlement at ) Distance Between Differential
Boring Center of Reinforced Total Settlement at Time fqr 9(.)% Borings Along Wall| Settlement Along
. Wall Facing Consolidation . .
Soil Mass Facing Wall Facing




RESOURCE INTERNATIONAL, INC. JOB FRA-70-13.11 Project 4A  NO. W-13-045
6350 PRESIDENTIAL GATEWAY SHEET NO. 1 OF 6
B COLUMBUS, OHIO 43231 CALCULATED BY BRT DATE 6/29/2020
PHONE: (614) 823-4949 CHECKED BY JPS DATE 6/29/2020
FAX: (614) 823-4990 Temp Wall T1 - Sta. 6+85 to 7+15
WWW.RESOURCEINTERATIONAL.COM
FRA-70-13.11 Project 4A - Temp Wall T1 - Sta. 6+85 to 7+15 - B-017-0-08 and B-017-3-13 - 31.3 ft. Wall Height
I B I o,5= 250 psf
0 A A S S Proposed Topo Wall o\ _, o
MSE Backfill i
! Retained Soil:
H| TEET 129 pef \, i ODOT Item 203 Granular Embankment
V=34 ! - 120 pof
Reinforcement | Trs= . pe
/ Straps i Pps= 30 crs= 0 psf
; (S)rs= 0 psf
)S(l;?posed Bottom of Wall X | El.=717.6
Bearing Soil: Stiff to Very Stiff Clay ygs= 120 pcf 0ps=25° cp= 0  psf (S,)s= 1500 psf
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 31.3 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 32.9 ft Bearing Soil Friction Angle, (¢ z5) = 25°
MSE Wall Length, (L) = 30 ft Bearing Soil Drained Cohesion, (c z5) = 0 psf
Live Surcharge Load, (o,5) = 250 psf Bearing Soil Undrained Shear Strength, [(S, )ss] = 1500 psf
Retained Soil Unit Weight, (yzs) = 120 pcf Embedment Depth, (D) = 4.0 ft
Retained Soil Friction Angle, (¢ zs) = 30 ° Depth to Grounwater (Below Bot. of Wall), (D ;) = 5.6 ft
Retained Soil Drained Cohesion | (¢ 55) = 0 psf LRFD Load Factors
Retained Soil Undrained Shear Strength, [(S, )zs] = 0 psf EV EH LS
Retained Soil Active Earth Pressure Coeff., (K ,) = 0.297 Strengthla 1.00 1.50 1.75 (AASHTO LRED BOM Tables
MSE Backfill Unit Weight, (y zr) = 120 pcf Strengthlb 1.35 1.50 1.75 3.4.1-1and 3.4.1-2 - Active
MSE Backfill Friction Angle, (¢ z7) = 34 -° Service | 1.00 1.00 1.00 Farth Pressure)

Check Sliding (Loading Case - Strength la) - AASHTO LRFD BDM Section 11.10.5.3

Sliding Force: P, =Py + P

\PLsh

N

PEH

PH=

Poy = Uy asH?K ¥ gy = (120 pcf)(31.3 f2(0.297)(1.5)
P =0sHK Y157

26.19 kip/ft + 4.07 kip/ft =

26.19

kip/ft

(250 psf)(31.3 ft)(0.297)(1.75) 407  kip/tt

30.26  kip/ft

Check Sliding Resistance - Drained Condition

Nominal Sliding Resistance: R =P, -tand

PEV =¥pr H-B- Yy = (120 pcf)(31.3 ft)(32.9 ft)(1.00) = 123.57 Kkip/ft
Py
l tan § = (tan @, < tan @, )
tand = tan(25)<tan(34) —> 047<0.67 —> tand = 0.47
R
T
RT = (123.57 kip/ft)(0.47) = 58.08  Kip/ft
Verify Sliding Force Less Than Factored Sliding Resistance - Drained Condition
PH < RT . ¢r —_— 30.26 kip/ft < (58.08 kip/ft)(1.0) = 58.08 kip/ft — 30.26 kip/ft < 58.08 kip/ft OK
Use @, = 1.0 (Per AASHTO LRFD BDM Table 11.5.7-1)




RESOURCE INTERNATIONAL, INC. JoB FRA-70-13.11 Project4A  NO.  W-13-045

6350 PRESIDENTIAL GATEWAY SHEET NO. 2 OF 6
B COLUMBUS, OHIO 43231 CALCULATED BY BRT DATE  6/29/2020
PHONE: (614) 823-4949 CHECKED BY JPS DATE 6/29/2020
FAX: (614) 823-4990 Temp Wall T1 - Sta. 6+85 to 7+15
WWW.RESOURCEINTERATIONAL.COM
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 31.3 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 32.9 ft Bearing Soil Friction Angle, (¢ p5) = 25°
MSE Wall Length, (L) = 30 ft Bearing Soil Drained Cohesion, (¢ z5) = 0 psf
Live Surcharge Load, (¢,5) = 250 psf Bearing Soil Undrained Shear Strength, [(s , )zs] = 1500 psf
Retained Soil Unit Weight, (y zs) = 120 pcf Embedment Depth, (D) = 4.0 ft
Retained Soil Friction Angle, (¢ zs) = 30° Depth to Grounwater (Below Bot. of Wall), (D ) = 5.6 ft
Retained Soil Drained Cohesion, (c z5) = 0 psf LRFD Load Factors
Retained Soil Undrained Shear Strength, [(S, )zs] = 0 psf EV EH LS
Retained Soil Active Earth Pressure Coeff., (K,) = 0.297 Strengthla 1.00 1.50 1.75 } (AASHTO LRFD BOM Tables
MSE Backfill Unit Weight, (y z7) = 120 pcf Strengthlb 1.35 150 1.75 3.4.1-1 and 3.4.1-2 - Active
MSE Backfill Friction Angle, (¢ gr) = 34 -° Service | 1.00 1.00 1.00 Farth Pressure)

Check Sliding (Loading Case - Strength la) - AASHTO LRFD BDM Section 11.10.5.3 (Continued)

Check Sliding Resistance - Undrained Condition

Nominal Sliding Resisting: R_= ((Su )BS <q, ) B
(S,);s = 150  ksf
PEV o

q, =75 = (376ksh/2 = 188 kst

k|

P —

TT7 (S,)s <4, o, :PE% = (123.57 kip/ft) / (32.9ft) =  3.76  ksf

R = (1.50ksf<1.88ksf(32.9M) = 49.35 kiplt

Verify Sliding Force Less Than Factored Sliding Resistance - Undrained Condition

P, <R_-¢ —>  30.26kip/ft<(49.35 kip/ft)(1.0) = 49.35 kip/ft ~ —> 30.26 kip/ft < 49.35 kip/ft oK

Use @, = 1.0 (Per AASHTO LRFD BDM Table 11.5.7-1)




RESOURCE INTERNATIONAL, INC.

JOB FRA-70-13.11 Project 4A  NO. W-13-045

6350 PRESIDENTIAL GATEWAY SHEET NO. 3 OF 6
B COLUMBUS, OHIO 43231 CALCULATED BY BRT DATE  6/29/2020
PHONE: (614) 823-4949 CHECKED BY JPS DATE 6/29/2020
FAX: (614) 823-4990 Temp Wall T1 - Sta. 6+85 to 7+15
WWW.RESOURCEINTERATIONAL.COM
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 31.3 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 32.9 ft Bearing Soil Friction Angle, (¢ p5) = 25°
MSE Wall Length, (L) = 30 ft Bearing Soil Drained Cohesion, (¢ z5) = 0 psf
Live Surcharge Load, (¢,5) = 250 psf Bearing Soil Undrained Shear Strength, [(s , )zs] = 1500 psf
Retained Soil Unit Weight, (y gs) = 120 pcf Embedment Depth, (D) = 40 ft
Retained Soil Friction Angle, (¢ zs) = 30° Depth to Grounwater (Below Bot. of Wall), (D ) = 5.6 ft
Retained Soil Drained Cohesion, (c z5) = 0 psf LRFD Load Factors
Retained Soil Undrained Shear Strength, [(S, )zs] = 0 psf EV EH LS
Retained Soil Active Earth Pressure Coeff., (K,) = 0.297 Strengthla 1.00 1.50 1.75 } (AASHTO LRFD BOM Tables
MSE Backfill Unit Weight, (y z7) = 120 pcf Strengthlb 1.35 150 1.75 3.4.1-1 and 3.4.1-2 - Active
MSE Backfill Friction Angle, (¢ gr) = 34 -° Service | 1.00 1.00 1.00 Farth Pressure)

Check Eccentricity (Loading Case - Strength la) - AASHTO LRFD BDM Section 11.10.5.5

ez%—xo

e= (329ft)/2-13.72ft

M, :PEV(xl)

P _MEV—M

Poy =y -H-B-ypy

= (2032.73 kip-ft/ft - 336.86 kip-ft/ft) / (123.57 kip/ft) = 13.72 ft

Mgy = 203273 Kip-ft/ft
My = 336.86 kip-ft/ft } Defined below

Pz = 12357 kiplft

273 ft

= (120 pcf)(31.3 ft)(32.9 ft)(1.00)

123.57  kip/ft

PEV
l x1=% = (329f)/2 = 1645 ft
M, = (12357 kiplft)(16.45f) = 203273 Kipfuft
Xq

M, = EH(x2)+PLSh(X3)

P, = %yRSHzKa;/EH = %(120 pcf)(31.3 ft)*(0.297)(1.5) =  26.19 kip/ft
f \PLSh P, PLS,, =0, HK y, ¢ = (250 psf)(31.3 f)(0.297)(1.75) = 4.07  kip/ft
1 \ X, =[—% = (31.3ft)/3 = 1043 ft
X5 =[% = (31.3ft)/2 = 1565 ft
MH = (26.19 kip/ft)(10.43 ft) + (4.07 kip/ft)(15.65ft) = 336.86 kKip-ft/ft
Check Eccentricity
e<e,. —> 2.73 ft <10.97 ft OK
Limiting Eccentricity: e_ . 2% —> €. = (329f)/3 = 10.97 ft




RESOURCE INTERNATIONAL, INC. JoB FRA-70-13.11 Project4A  NO.  W-13-045

6350 PRESIDENTIAL GATEWAY SHEET NO. 4 OF 6
B COLUMBUS, OHIO 43231 CALCULATED BY BRT DATE  6/29/2020
PHONE: (614) 823-4949 CHECKED BY JPS DATE 6/29/2020
FAX: (614) 823-4990 Temp Wall T1 - Sta. 6+85 to 7+15
WWW.RESOURCEINTERATIONAL.COM
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 31.3 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 32.9 ft Bearing Soil Friction Angle, (¢ p5) = 25°
MSE Wall Length, (L) = 30 ft Bearing Soil Drained Cohesion, (¢ z5) = 0 psf
Live Surcharge Load, (¢,5) = 250 psf Bearing Soil Undrained Shear Strength, [(s , )zs] = 1500 psf
Retained Soil Unit Weight, (y zs) = 120 pcf Embedment Depth, (D) = 4.0 ft
Retained Soil Friction Angle, (¢ zs) = 30° Depth to Grounwater (Below Bot. of Wall), (D ) = 5.6 ft
Retained Soil Drained Cohesion, (c z5) = 0 psf LRFD Load Factors
Retained Soil Undrained Shear Strength, [(S, )zs] = 0 psf EV EH LS
Retained Soil Active Earth Pressure Coeff., (K,) = 0.297 Strengthla 1.00 1.50 1.75 } (AASHTO LRFD BOM Tables
MSE Backfill Unit Weight, (y z7) = 120 pcf Strengthlb 1.35 150 1.75 3.4.1-1 and 3.4.1-2 - Active
MSE Backfill Friction Angle, (¢ gr) = 34 -° Service | 1.00 1.00 1.00 Farth Pressure)

Check Bearing Capacity (Loading Case - Strength Ib) - AASHTO LRFD BDM Section 11.10.5.4

P|LSV
y
: 1 ="
X3 Pgy P B'=B—2e = 329ft-2(1.86ft) = 2918 ft
X, N\ LSy p
1 Ri \ B e=%—xo = (3291ft)/2-14591ft = 186 ft
CTTT M, -M, | | |
' Lo X, =———— = (2981.01 kip-ft/ft - 336.78 kip-ft/ft) / 181.22 kip/ft = 14.59 ft
X, f—iok1-- ¢ 5
<55 | _
i« g —> 9., = (181.22kip/ft)/(29.181t) = 6.21  ksf

M, =PEV(x1)+PLSV(x1)= (7’3F 'H'B'7EV)(X1)+(O'LS 'B'VLS)(XL)

M, =1(120 pcf)(31.3 t)(32.9 ft)(1.35))(16.45 ft) + [(250 psf)(32.9 f)(1.75)|(16.45 ft) = 2981.01 kipfuft
M, =Py, (xz )+ P, (x3 ) = (yz 7RSH2Ka7EH sz )+ (GLSHKa]/LS )(x3)

M ,, = [%(120 pcf)(31.3 ty:(0.297)(1.5)(10.43 ft) + [(250 psf)(31.3 f)(0.297)(1.75)|(15.65 f1) = 336.78 kip-fut
P, =Py +P =y -H-B-yp +0,5-B-ys

P, = (120 pcf)(31.3 ft)(32.9 ft)(1.35) + (250 psf)(32.9 ft)(1.75) = 181.22 kip/t

Check Bearing Resistance - Drained Condition

Nominal Bearing Resistance: ¢, =cN_,, + DN, C  + %}/BNWCW},
N, =N_,si, = 3108 N,,=N,sdji, = 1615 N, =N,si = 665
N,= 2072 N, = 1066 N, = 1088
S, = 1+(29.18 /30 ft)(10.66/20.72) Sq = 1454 5, = 0611
= 1.500 d, = 1+2tan(25°)1-sin(25°)tan"(4.0 f429.18 ft) [, = 1.000 (Assumed)
i, = 1.000 (Assumed) 1.042 C,, = 56ft<1529.18f)+40ft = 0564
iy = 1.000 (Assumed)
C,, = b56ft>40ft = 1.000
q, = (0 psf)(31.080) + (120 pcf)(4.0 ft)(16.151)(1.000) + ¥2(120 pcf)(29.2 ft)(6.648)(0.564) = 1432 ksf
Verify Equivalent Pressure Less Than Factored Bearing Resistance Use @, = 0.65 (Per AASHTO LRFD BDM Table 11.5.7-1)

9dey =49, P —> 6.21 ksf < (14.32 ksf)(0.65) = 9.31 ksf —>  6.21ksf<9.31 ksf oK




RESOURCE INTERNATIONAL, INC. JoB FRA-70-13.11 Project 4A  NO. W-13-045
6350 PRESIDENTIAL GATEWAY SHEET NO. 5 OF 6
B COLUMBUS, OHIO 43231 CALCULATED BY BRT DATE  6/29/2020
PHONE: (614) 823-4949 CHECKED BY JPS DATE _ 6/29/2020
FAX: (614) 823-4990 Temp Wall T1 - Sta. 6+85 to 7+15
WWW.RESOURCEINTERATIONAL.COM
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 31.3 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 32.9 ft Bearing Soil Friction Angle, (¢ p5) = 25°
MSE Wall Length, (L) = 30 ft Bearing Soil Drained Cohesion, (¢ z5) = 0 psf
Live Surcharge Load, (¢,5) = 250 psf Bearing Soil Undrained Shear Strength, [(s , )zs] = 1500 psf
Retained Soil Unit Weight, (y zs) = 120 pcf Embedment Depth, (D) = 4.0 ft
Retained Soil Friction Angle, (¢ zs) = 30° Depth to Grounwater (Below Bot. of Wall), (D ) = 5.6 ft
Retained Soil Drained Cohesion, (c z5) = 0 psf LRFD Load Factors
Retained Soil Undrained Shear Strength, [(S, )zs] = 0 psf EV EH LS
Retained Soil Active Earth Pressure Coeff., (K,) = 0.297 Strengthla 1.00 1.50 1.75 } (AASHTO LRFD BOM Tables
MSE Backfill Unit Weight, (y z7) = 120 pcf Strengthlb 1.35 150 1.75 3.4.1-1 and 3.4.1-2 - Active
MSE Backfill Friction Angle, (¢ gr) = 34 -° Service | 1.00 1.00 1.00 Farth Pressure)

Check Bearing Capacity (Loading Case - Strength Ib) - AASHTO LRFD BDM Section 11.10.5.4 (Continued)

Check Bearing Resistance - Undrained Condition

Nominal Bearing Resistance:

Ncm :Ncsclc = 6.140 qu =
N, = 5140 N,

S, = 1+(29.18 f/[(5)30 ft)) = 1.195 g

i, = 1000 (Assumed) d,

ili

C.y

q, =

q9-9 949

1.000
1.000

1+2tan(0°)[1-sin(0°)tan~"(4.0 ft/29.18 ft)

1.000

g,=cN,, +D,N,.C, +%BN,C,
Nsdi

1.000 (Assumed)

56ft>4.0ft

Verify Equivalent Pressure Less Than Factored Bearing Resistance

qeq Sqn .¢b —

Use @, =

0.65 (Per AASHTO LRFD BDM Table 11.5.7-1)

(1500 psf)(6.140) + (120 pcf)(4.0 ft)(1.000)(1.000) + ¥4(120 pcf)(29.2 ft)(0.000)(0.564)

6.21 ksf < (9.69 ksf)(0.65) = 6.30 ksf

1.000 N, =N,si = 0000
N, = 0000
s, = 1.000
[, = 1.000 (Assumed)
C,, = 56ft<1529.18f)+40ft = 0564
= 1.000
= 9.69 ksf
—_—> 6.21 ksf < 6.30 ksf OK




RESOURCE INTERNATIONAL, INC. JoB FRA-70-13.11 Project4A  NO.  W-13-045

6350 PRESIDENTIAL GATEWAY SHEET NO. 6 OF 6
B COLUMBUS, OHIO 43231 CALCULATED BY BRT DATE  6/29/2020
PHONE: (614) 823-4949 CHECKED BY JPS DATE 6/29/2020
FAX: (614) 823-4990 Temp Wall T1 - Sta. 6+85 to 7+15
WWW.RESOURCEINTERATIONAL.COM
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 31.3 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 32.9 ft Bearing Soil Friction Angle, (¢ p5) = 25°
MSE Wall Length, (L) = 30 ft Bearing Soil Drained Cohesion, (¢ z5) = 0 psf
Live Surcharge Load, (¢,5) = 250 psf Bearing Soil Undrained Shear Strength, [(s , )zs] = 1500 psf
Retained Soil Unit Weight, (y zs) = 120 pcf Embedment Depth, (D) = 4.0 ft
Retained Soil Friction Angle, (¢ zs) = 30° Depth to Grounwater (Below Bot. of Wall), (D ) = 5.6 ft
Retained Soil Drained Cohesion, (c z5) = 0 psf LRFD Load Factors
Retained Soil Undrained Shear Strength, [(S, )zs] = 0 psf EV EH LS
Retained Soil Active Earth Pressure Coeff., (K,) = 0.297 Strengthla 1.00 1.50 1.75 } (AASHTO LRFD BOM Tables
MSE Backfill Unit Weight, (y z7) = 120 pcf Strengthlb 1.35 150 1.75 3.4.1-1 and 3.4.1-2 - Active
MSE Backfill Friction Angle, (¢ gr) = 34 -° Service | 1.00 1.00 1.00 Farth Pressure)

Settlement Analysis (Loading Case - Service |) - AASHTO LRFD BDM Section 11.10.4.1

P|LS”
P
: 1 ="
X3 PEV P B'=B—2e = 329ft-2(166f) = 2958 ft
X, N\ LS P
1 Ri \ Ef e=%—xo = (329f)/2-1479ft = 166 ft
o M, —M, | | |
' E X, =———— = (2168.07 kip-ft/ft - 218.46 kip-ft/ft) / 131.8 kip/ft = 14.79 ft
X, et e By
B4 | |
P B’ — 9., = (131.8 kip/ft) / (29.58 ft) = 446  ksf

M, =PEV(x1)+PLSV(x1)=(7/BF 'H'B'7EV)(XL)+(O'LS'B'VLS)(xl)

M, = [(120 pof)(31.3 ft)(32.9 f(1.00)](16.5 ft) + [(250 psf)(32.9 f)(1.00)}(16.5f) = 2168.07 kipiuft
M, =Py, (xz )+ P, (x3 ) = (yz 7RSH2Ka7EH sz )+ (ULSHKa]/LS )(x3 )
M ,, = [/4(120 pcf)(31.3 t)2(0.297)(1.00)](10.43 ft) + [(250 psf)(31.3 1)(0.297)(1.00)](15.65ft) = 21846 kip-fut

P, =Py +P =y -H -B-yg +0,5:-B-y;

P, = (120 pcf)(31.3 ft)(32.9 ft)(1.00) + (250 psf)(32.9 ft)(1.00) = 131.8  kip/ft

Settlement, Time Rate of Consolidation and Differential Settlement:

Total Settlement at ) Distance Between Differential
. . Total Settlement at Time for 90% .
Boring Center of Reinforced . o Borings Along Wall| Settlement Along
. Wall Facing Consolidation . .
Soil Mass Facing Wall Facing
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Job No. 0221-1004 .01

STANDARD PENETRATION (N60}
Naturaf Moisture Content, % - @

D12 Chio, Inc, * 6121 Huntley Road, Columbus, Ohio 43229 * (614) 888-0040
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DLZ Ohio, Ine. * 6121 Muntley Road, Columbus, Ohio 43229 ~ (614) 888-0040

Job No. 0221-1004 .01
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STANDARD PENETRATION (N60)
Blows per foot -
10

Natural Moisture Content, % - @

Froject: FRA-70-8.93

| Date Drilled: 7/25/2008
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Client:

None

Water level at completion: None

FIELD NCTES:

Water seepage at:

WATER OBSERVATIONS:

DESCRIPTION

Advanced boring using 3.25" diameter hoflowstem augers.

Loose to medium dense brown GRAVEL WITH SAND (A-1-b),

Very stiff brown SILT AND CLAY (A-6a), little fine to coarse
trace siit; damp.

Portland Cement Concrete - 11"
sand, little gravel;, moist.

Asphalt Concrete - 6"
Aggregate Base - 4"

Medium stiff to stiff brown SILTY CLAY (A-6b), trace to little fine

o coarse sand, frace gravel, damp to moist.

Stiff to very stiff gray CLAY (A-7-8), trace fine to coarse sand,

frace gravel; moist.

Stiff brown and gray SILTY CLAY {A-6b), little fine to coarse

sand, littie gravel; moist.

Bottem of Boring - 15.07

E Location: Sta. 713+49.89, 51.13f Lt of |-70CL

Hand
Penetro-

meter
(tsf)

1.5

1.5

Sample
No

210 / 8881

sl

Alanooay

12

14

1B

16

.9 Jad smorg

5

4

g

Boring B-017-0

()
7377

735.8
734.2

T3N2

728.2

7242

LOG OF

()

Depth | Elev.

1.8
3.5

Atrl

8.5

8.5

13.5

15| 722.7

15.0

25




2014 ODOT BORING LOG-RII NE BRIDGE ID - OH DOT.GDT - 3/14/15 17:34 - U:\GI8\PROJECTS\2013\W-13-045.GPJ

RESOURCE INTERNATIONAL, INC.

PROJECT:

FRA-70-12.68 - PHASE 4A

b TYPE: STRUCTURE

PID: 77372 BRID:

FRA-70-1358R

START: 7/30/13 END:

8/2/13

DRILLING FIRM / OPERATOR:
SAMPLING FIRM / LOGGER:

RIl/J.B.
RII/S.B.

DRILLING METHOD:

4.25"HSA/RC

SAMPLING METHOD:

SPT/HQ

DRILL RIG: _MOBILE B-53 (SN 624400)

STATION / OFFSET:

HAMMER: AUTOMATIC

ALIGNMENT:

166+20.53 / 31.8' RT
BL I-70 EB

EXPLORATION ID
B-017-3-13

CALIBRATION DATE: 4/26/13
ENERGY RATIO (%): 777

ELEVATION: 740

3 (MSL)

EOB: 87.0 ft

LAT / LONG:

39.953028358, -83.008033736

PAGE
10F3

MATERIAL DESCRIPTION

AND NOTES

ELEV.
740.3

DEPTHS

SPT/
RQD

REC |[SAMPLE| HP

GRADATION (%)

ATTERBERG oDOT

NGO

(%) ID (tsf) | GR

CS | FS | SI | CL

CLASS (G)

LL | PL Pl wcC

BACK
FILL

0.5'- ASPHALT (6.0")

739.8

0.3'- AGGREGATE BASE (4.0")

739.5

FILL: STIFF TO VERY STIFF, BROWN CLAY, "AND" SILT,
TRACE TO LITTLE FINE TO COARSE SAND, TRACE TO
SOME FINE GRAVEL, DAMP TO MOIST.

713.3

FILL: MEDIUM DENSE, BLACK GRAVEL AND SAND,

TRACE SILT, MOIST.
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78 SS-1 |3.25] -

17 | A-7-6 (V)

[6)]

50 SS-2 |1.50| 26

13| 6 |36 |19

43 |16 | 27| 16 |A-7-6 (11)

N

33 | SS-3 |225| -

18 | A-7-6 (V)

w

44 SS-4 |2.75] -

15 | A-7-6 (V)

N

50 S§S-5 [2.00| -

16 | A-7-6 (V)

N

56 SS-6 |1.25| 21

36 | 29

43 |17 | 26 | 19 |A-7-6 (13)

w

17 SS-7 | 1.25] -

17 | A-7-6 (V)

N

3S-7A [1.25] -

16 | A-7-6 (V)

50 | SS-8 |3.00| 5

35| 54

50 | 18 | 32| 22 |A-7-6 (18)

w

83 SS9 [3.00| -

24 | A-7-6 (V)

w

89 | S8S-10 |2.00| -

26 | A-7-6 (V)

w

3.75| -

9 25 | 83 | SS-11

21 |A-7-6 (V)

16 | A-1-b (V)

w

5 18 | 33 | SS-12 - -

13 | A-1-b (V)
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PID: 77372 | BRID:

FRA-70-1358R | PROJECT: _FRA-70-12.68 - PHASE 4A

STATION / OFFSET:

166+20.53 / 31.8 RT

| START: 7/30/13|END: 8/2/13 | PG2 OF 3 | B-017-3-13

MATERIAL DESCRIPTION
AND NOTES

ELEV.
710.3

DEPTHS

SPT/
RQD

NGO

REC
(%)

SAMPLE
1D

HP
(tsf)

GRADATION (%)

ATTERBERG

GR

CS

FS

CL

LL

PL

Pl

wcC

oDoT
CLASS (G)

BACK
FILL

FILL: MEDIUM DENSE, BLACK GRAVEL AND SAND,
TRACE SILT, MOIST. (same as above)

. 57'@.‘4

3 \/,'?' o
P

.

708.3

STIFF, BROWN SILTY CLAY, LITTLE COARSE TO FINE
SAND, TRACE FINE GRAVEL, MOIST.

703.3

DENSE TO VERY DENSE, BROWN GRAVEL AND SAND,

LITTLE SILT, TRACE CLAY, DAMP TO MOIST.

7

W

O e R O U e S N e O e B e S O e T O e O
AR A S S R R S T

Tos

R

R

PR

683.3
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VERY STIFF TO HARD, GRAY SILT AND CLAY, SOME
COARSE TO FINE SAND, SOME FINE GRAVEL, DAMP.

B

14

67

SS-13

1.50

12

35

37

17

20

20

A-6b (12)

r 1
- 34] .
35 4

38

61

SS-14

A-1-b (V)

B 5
B 391 13
40 16

r 20
B 441 25
45 20

58

94

SS-15

59

16

NP

NP

NP

A-1-b (0)

67

56

S§S-16

10

A-1-b (V)

L 13
B 491 26
50 26

69

78

SS-17

A-1-b (V)

L 30
B 541 25
55 28

54

67

S§S-18

3.50

28

13

18

11

22

11

11

10

A-6a (1)

r 15
B 591 22
" 0 20

<

NSNS
<

SN S

4>D U
< v <

< L9 L

4>D U

4>N U

4>N U

4>N U
<, v <

< L9 L

4>N U
<, v <

< L9 L

4>N U
<, v <

< L9 L

4>N U
<, v <

< L9 L

4>N U
<, v <

< L9 L

4>N U
<, v <

< L9 L

4>N U
<, v <

< L9 L

4>N U
<, v <

< L9 L

4>N U
<, v <

< L9 L

4>N U
<, v <

< L9 L

4>N U
<, v <

< L9 L

4>N U
<, v <

< L9 L

4>N U
<, v <

< L9 L

4>N U
<, v <

< L9 L

4>N U
<, v <

< L9 L

4>N U
<, v <

< L9 L

4>N U
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PID: 77372 | BRID: _ FRA-70-1358R | PROJECT: FRA-70-12.68 - PHASE 4A STATION / OFFSET: _ 166+20.53/31.8 RT | START: 7/30/13|END: 8/2/13 | PG3 OF 3 | B-017-3-13

MATERIAL DESCRIPTION ELEV. DEPTHS SPT/| \,  |REC|SAMPLE| HP [ GRADATION (%) |ATTERBERG opor | BACK
AND NOTES 678.2 RQD| " | (%)| ID |(sf)|er|cs|Fs| s [c | [p | P | wec|CLASSE)| FILL
VERY STIFF TO HARD, GRAY SILT AND CLAY, SOME L N S
COARSE TO FINE SAND, SOME FINE GRAVEL, DAMP. — 63 — RPERT
(same as above) ; o4 20 SN
i 25 | 84 | 67 | SS19 |450]| - | - | - | - | - |- -1]-1]9 |A6a(V) |i> >
65 40 SN S
L _ NN
— 66 —| 1< LY 1< L
6733 67 ol
VERY DENSE, BROWN AND GRAY GRAVEL, SOME ~ i i T L
COARSE TO FINE SAND, TRACE SILT, MOIST. o[y | 68 — >N
o = 3 1< LY 1< L
— N
e 69 1 30 |8 675520 | - | -|-|-|-1-|-/-]-]9 |Atawm i,V
0 O 70 36 1 L“z L]
> >
o [ -
Q — 71— 1< LY 1< L
o 6 = — NN
668.3 70| PSS
HARD, BROWN TO GRAY CLAY, TRACE COARSE TO i i Tonds
FINE SAND, TRACE FINE GRAVEL, DAMP. 73 s,
- 7 4> u>
74 1 19 | 49 | 72 | 8821 (450 - | - | - | - | - |- -] |17 |ATEV) |5
— 75 19 \\<> ™ \\<>
- - LV L
76 — j\ > j\ >
[ - <, v <
— 77 — 4 L‘\ T L
L | N> d >
— 78 —| 1< LV 1< B
L 4> u>
— 79 10 SN S
i 24 |83 | 72| SS22 |45+| 8 | 2 | 3 |41 46|41 19|22 10 |AT-6(13)75 7"
40
— 80 7 1< Li f;
— 81— 4> U
L 4 SN S
— 82 NN
L 4
r 20 | - | 59| 8823 [45¢| - | - | - | - | -] -|-]-]15 AT6(\V) | L T
AUGER REFUSAL @ 83.5' 656.8 r | 830 s0s" NP
SHALE : BLACK AND GRAY, SLIGHTLY TO HIGHLY ] g4 A
WEATHERED, VERY WEAK TO SLIGHTLY STRONG, - 0 56 | RC-1 CORE |4>M 4>
THINLY LAMINATED TO THIN BEDDED, FISSILE, HIGHLY — 85 S
TO MODERATELY FRACTURED, OPEN APERTURE, - NP
SLIGHTLY ROUGH; RQD 26%, REC 81%. ] — 86 46 100 | RC-2 CORE |5,V 5.
-QU @ 86.0' = 222 PS| —— 6533 | n g 4>Nu>

NOTES: SEEPAGE ENCOUNTERED @ 48.5'; GROUNDWATER ENCOUNTERED INITIALLY @ 58.5'

ABANDONMENT METHODS, MATERIALS, QUANTITIES: COMPACTED WITH THE AUGER 100 LBS BENTONITE CHIPS AND SOIL CUTTINGS
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