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 T3A - Sta. 0+42 to 0+72
WWW.RESOURCEINTERATIONAL.COM
FRA-70-13.11 Project 4A - Temp Wall T3A - Sta. 0+42 to 0+72 - B-017-7-13 and B-018-4-13 - 25.4 ft. Wall Height
| B | 0,3= 250 psf
A 0 Proposed Topof Wall o, _ . -
MSE Backfill i
! Retained Soil:
H| TEET 129 pef \, i ODOT Item 203 Granular Embankment
P = 34 : = 130 pef
Reinforcement | Trs= . pe
/ Straps i Pps= 33 crs= 0 psf
; (S)rs= 0 psf
)S(l;?posed Bottom of Wall X | El =719.6
Bearing Soil: Ex. Emb.: Stiff to Hard Silty Clay ygs= 120 pcf 0ps=26°  cp= 0 psf (S,)s= 1500 psf
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 25.4 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 19.1 ft Bearing Soil Friction Angle, (¢ z5) = 26 °
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) = 130 pcf Embedment Depth, (D) = 4.0 ft
Retained Soil Friction Angle, (¢ zs) = 33° Depth to Grounwater (Below Bot. of Wall), (D ) = 7.6 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 ,) = 0.264 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
PEH = % 7RSH2Ka7/EH = (130 pcf)(25.4 ft)?(0.264)(1.5) = 16.61  kip/ft
\PLsh P PLS,, =0, HK 7,¢ = (250 psf)(25.4 )(0.264)(1.75) = 293 kip/t
EH
\ PH = 16.61 kip/ft + 2.93 kip/ft = 19.54  Kkip/ft
Check Sliding Resistance - Drained Condition
Nominal Sliding Resistance: R =P, -tand
PEV =¥pr H-B- Yy = (120 pcf)(25.4 ft)(19.1 ft)(1.00) = 58.22  Kip/ft
Py
l tan § = (tan @, < tan @, )
tan o = tan(26) <tan(34) —> 049<067 —> tanod = 0.49
R
T
RT = (58.22 kip/ft)(0.49) = 28.53  Kip/ft
Verify Sliding Force Less Than Factored Sliding Resistance - Drained Condition
PH < RT . ¢r — 19.54 kip/ft < (28.53 kip/ft)(1.0) = 28.53 kip/ft — 19.54 Kip/ft < 28.53 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 T3A - Sta. 0+42 to 0+72
WWW.RESOURCEINTERATIONAL.COM
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 25.4 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 19.1 ft Bearing Soil Friction Angle, (¢ z5) = 26 °
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) = 130 pcf Embedment Depth, (D) = 4.0 ft
Retained Soil Friction Angle, (¢ zs) = 33° Depth to Grounwater (Below Bot. of Wall), (D ) = 7.6 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,) = 0.264 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
(S,);s = 150  ksf
PEV o

g, =5 = (Gosks/2 = 153 kst

k|

P —

TT 1T Ty, <a o, :PE% = (58.22kipft)/ (19.1ft) =  3.05 ks

R = (150ksf<1.53ksf)(19.17) = 2865 kiplit

Verify Sliding Force Less Than Factored Sliding Resistance - Undrained Condition

P, <R_-¢ —>  1954kiplit<(28.65 kip/ft)(1.0) = 28.65 kip/ft ~ —> 19.54 kip/ft < 28.65 kip/ft

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

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 T3A - Sta. 0+42 to 0+72
WWW.RESOURCEINTERATIONAL.COM
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 25.4 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 19.1 ft Bearing Soil Friction Angle, (¢ z5) = 26 °
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) = 130 pcf Embedment Depth, (D) = 4.0 ft
Retained Soil Friction Angle, (¢ zs) = 33° Depth to Grounwater (Below Bot. of Wall), (D ) = 7.6 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,) = 0.264 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

P MEV i MH . . .
N X, = (556 kip-ft/ft - 177.9 kip-ft/ft) / (58.22 kip/ft) = 6.49 ft
\ Py Py
Mg, = 556.00 kip-ft/ft
My = 177.9  kip-ft/ft } Defined below
Py = 58.22  Kip/ft
e= (19.1ft))2-6.49ft = 3.06 ft

M, :PEV(xl)

P, =yp H-B-y,, = (120pch)(254)(19.1f)(1.00) = 5822 kip/ft
PEV
l X, :% = (191fy/2 = 955 ft
M,, = (5822kip/i)9.55ft) = 556.00 kKip-ft/t
X
1
Overturning Moment, M, MH = Py (x2 )+ PLSh (x3)
Puy = Uy esH>K ¥y = V4130 pc)(25.4 )2(0.264)(1.5) = 1661 kiplit
X
I \PLShP PLS,, =0, HK y, ¢ = (250psf)(25.4 ft)(0.264)(1.75) = 293  kip/ft
EH
1 \ X, =P% = (254f)/3 = 847 ft
X, =I% = (254f)/2 = 1270 f
M, = (1661kip/ft)8.47 fty + (293 kip/i)(12.701t) = 177.9  kipfuft
Check Eccentricity
e<e  —> 306ft<637ft oK
Limiting Eccentricity: e, :% —> e = (191f)/3 = 637 ft




RESOURCE INTERNATIONAL, INC. JoB FRA-70-13.11 Project 4A  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 T3A - Sta. 0+42 to 0+72
WWW.RESOURCEINTERATIONAL.COM
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 25.4 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 19.1 ft Bearing Soil Friction Angle, (¢ z5) = 26 °
MSE Wall Length, (L) = 30 ft Bearing Soil Drained Cohesion, (¢ z5) = 0 psf
Live Surcharge Load, (5,5) = 250 psf Bearing Soil Undrained Shear Strength, [(s , )zs] = 1500 psf
Retained Soil Unit Weight, (y zs) = 130 pcf Embedment Depth, (D) = 4.0 ft
Retained Soil Friction Angle, (¢ zs) = 33° Depth to Grounwater (Below Bot. of Wall), (D ) = 7.6 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,) = 0.264 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 Barth Pressure)
Check Bearing Capacity (Loading Case - Strength Ib) - AASHTO LRFD BDM Section 11.10.5.4
P|LS”
P
: 0 ="/
X3 PEV p B'=B—-2¢ = 19.1ft-2(2.05f) = 1500 ft
X, \ LS, P
1 ] \ EH ez%—xo = (191f)/2-75ft = 205 f
w My —M : : :
' i X, = = (830.36 kip-ft/ft - 177.91 kip-ft/ft) / 86.95 kip/ft = 75 ft
X, k—3-1-- e By
<5 | _
e pr— Qe = (86.95 kipf/ft) / (15 ft) = 5.80  ksf
M, =PEV(x1)+PLSV(x1)= (7’3F 'H'B'7EV)(X1)+(O'LS 'B'VLS)(XL)
MV = [(120 pcf)(25.4 ft)(19.1 ft)(1.35)](9.55 ft) + [(250 psf)(19.1 ft)(1.75)](9.55 ft) = 830.36 Kkip-ft/ft
2
M, =Py (xz )+ P, (x3 ) = (yz VesH K, ¥ ey sz)—k (GLSHKa]/LS )(x3)
MH = ["%(130 pcf)(25.4 ft)2(0.264)(1.5)](8.47 ft) + [(250 psf)(25.4 ft)(0.264)(1.75)](12.7 ft) = 17791 Kip-ft/ft
By =Py +Pg =Ypr H -B-yp +0,5-B-y
PV = (120 pcf)(25.4 ft)(19.1 ft)(1.35) + (250 psf)(19.1 ft)(1.75) =  86.95 Kkip/ft
Check Bearing Resistance - Drained Condition
. . . . _ 1
Nominal Bearing Resistance: ¢, =cN_,, + DN, C  + A}/BNWCW},
N, =N_,si, = 2817 N,,=N,sdji, = 1592 N, =N,s i, = 1003
N,= 2225 N,= 1185 N, = 1254
S, = 1+(15 ft/30 ft)(11.85/22.25) Sq = 1244 s, = 0.800
= 1.266 d, = 1+2tan(26°)[1-sin(26°)tan'(4.0 f15 ft) [, = 1.000 (Assumed)
i, = 1.000 (Assumed) 1.080 C,, = 76ft<15(15f)+40ft = 0669
iy = 1.000 (Assumed)
C,, = 76ft>40ft = 1.000
q, = (0 psf)(28.169) + (120 pcf)(4.0 ft)(15.921)(1.000) + ¥5(120 pcf)(15.0 ft)(10.032)(0.669) = 13.68 ksf
Verify Equivalent Pressure Less Than Factored Bearing Resistance Use @, = 0.65 (Per AASHTO LRFD BDM Table 11.5.7-1)
q ey =q,- ¢b —> 5.80 ksf < (13.68 ksf)(0.65) = 8.89 ksf —> 5.80 ksf < 8.89 ksf OK




RESOURCE INTERNATIONAL, INC. JoB FRA-70-13.11 Project4A  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 T3A - Sta. 0+42 to 0+72
WWW.RESOURCEINTERATIONAL.COM
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 25.4 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 19.1 ft Bearing Soil Friction Angle, (¢ z5) = 26 °
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) = 130 pcf Embedment Depth, (D) = 4.0 ft
Retained Soil Friction Angle, (¢ zs) = 33° Depth to Grounwater (Below Bot. of Wall), (D ) = 7.6 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,) = 0.264 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: ¢, =cN_,, + DN, C  + %}/BNWCW},

N, =N_,si = 5650 N,,=N,sdj, = 1000 N, =N,si = 0000
N, = 5140 N, = 1000 N, = 0000
Se = 1+(15 f/[(5)(30 ft)]) = 1.100 5, = 1000 s, = 1.000
i, = 1.000 (Assumed) d, = 1+2tan(0°)[1-sin(0°)2tan"(4.0 ft/15 ft) [, = 1.000 (Assumed)
1.000 C,, = 76ft<15(15f)+40ft = 0669
iy = 1.000 (Assumed)
C,, = 76ft>40ft = 1.000
q, = (1500 psf)(5.650) + (120 pcf)(4.0 ft)(1.000)(1.000) + ¥4(120 pcf)(15.0 ft)(0.000)(0.669) = 896 ksf

Verify Equivalent Pressure Less Than Factored Bearing Resistance

9ey <4, S, —> 5.80 ksf < (8.96 ksf)(0.65) = 5.82 ksf —>  5.80 ksf < 5.82 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 T3A - Sta. 0+42 to 0+72
WWW.RESOURCEINTERATIONAL.COM
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 25.4 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 19.1 ft Bearing Soil Friction Angle, (¢ z5) = 26 °
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) = 130 pcf Embedment Depth, (D) = 4.0 ft
Retained Soil Friction Angle, (¢ zs) = 33° Depth to Grounwater (Below Bot. of Wall), (D ) = 7.6 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,) = 0.264 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 e B'=B—2¢ = 191ft-2(1.83f) = 1544 ft
X, \L LS;,P
1 Ri \ EH e=%—xo = (191f)/2-7.72ft = 183 ft
MY M, -M, | | |
: i x, =—L _H = (601.57 kip-ft/ft - 115.06 kip-ftft) / 62.99 kip/ft =  7.72 ft
X, i e B,
o |
g g, = (6299kip/ft)/ (1544ft) = 408 ks

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

M, = [(120 pcf)(25.4 f)(19.1 t)(1.00)](9.6 ft) + [(250 psf)(19.1 f)(1.00)}(9.6f) = 601.57 kipifuft
M, =Py, (xz )+ P, (x3 ) = (yz 7RSH2Ka7EH sz )+ (ULSHKa]/LS )(x3 )
M,, = [%(130 pcf)(25.4 1tP(0.264)(1.00)](8.47 ft) + [(250 psf)(25.4 1)(0.264)(1.00)(127 1) = 115.06 kip-fut

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

P, = (120 pcf)(25.4 ft)(19.1 )(1.00) + (250 psf)(19.1 ft)(1.00) =  62.99 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




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 T3A - 0+72 to End

FRA-70-13.11 Project 4A - Temp Wall T3A - Sta. 0+72 to End - B-017-7-13, B-018-4-13 and B-018-5-13 - 10.8 ft. Wall Height

| B | o,5= 250 psf
Proposed Top of Wall B
__J,¢¢¢¢¢¢¢¢:XXX¢¢¢¢¢ T
MSE Backfill !
s Retained Soil:
H or 129 pef \’ i ODOT Item 203 Granular Embankment
= : 130 pcf
Reinforcement | Vrs = X pc
/ Straps | Pps= 33 =0 psf
| (S)rs= 0 psf
;‘;?Posed Bottom of Wall R . o
Bearing Soil: Ex. Emb.: Stiff to Hard Silt and Clay and Silty Clay 7s= 120 pcf Ops= 26° cp= 0 psf (Se= 2250 psf

MSE Wall Dimensions and Retained Soil Parameters

MSE Wall Height, (#) = 10.8 ft
MSE Wall Width (Reinforcement Length), (B) = 8.0 ft
MSE Wall Length, (L) = 434 ft
Live Surcharge Load, (o,5) = 250 psf
Retained Soil Unit Weight, (y zs) = 130 pcf
Retained Soil Friction Angle, (¢ zs) = 33°
Retained Soil Drained Cohesion ', (cas) = 0 psf
Retained Soil Undrained Shear Strength, [(S, )zs] = 0 psf
Retained Soil Active Earth Pressure Coeff., (K,) = 0.264
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) = 26 °
Bearing Soil Drained Cohesion, (c z5) = 0 psf
Bearing Soil Undrained Shear Strength, [(S, )zs] = 2250 psf
Embedment Depth, (D) = 3.0ft
Depth to Grounwater (Below Bot. of Wall), (D ) = 29.3 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: P, =Py + P
PEH = % }/RSH 2Ka7/EH = %(130 pcf)(10.8 ft)%(0.264)(1.5) = 3 kip/ft
\PLSh p PLS,, = O'LSHKa}/LS = (250 psf)(10.8 ft)(0.264)(1.75) = 1.25  Kkip/ft
EH
\ PH = 3 kip/ft + 1.25 kip/ft = 425  Kip/ft
Check Sliding Resistance - Drained Condition
Nominal Sliding Resistance: R =P, -tand
PEV =V - H-B- Yy = (120 pcf)(10.8 ft)(8.0 ft)(1.00) = 10.37  Kip/ft
Py
l tan § = (tan @, < tan @, )
tan o = tan(26) <tan(34) —> 049<067 —> tanod = 0.49
R
T
RT = (10.37 kip/ft)(0.49) = 5.08  kip/ft
Verify Sliding Force Less Than Factored Sliding Resistance - Drained Condition
PH < RT . ¢r — 4.25 kip/ft < (5.08 kip/ft)(1.0) = 5.08 kip/ft — 4.25 kip/ft < 5.08 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 T3A - 0+72 to End
WWW.RESOURCEINTERATIONAL.COM
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 10.8 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 8.0 ft Bearing Soil Friction Angle, (¢ z5) = 26 °
MSE Wall Length, (L) = 434 ft Bearing Soil Drained Cohesion, (c z5) = 0 psf
Live Surcharge Load, (¢,5) = 250 psf Bearing Soil Undrained Shear Strength, [(s , )zs] = 2250 psf
Retained Soil Unit Weight, (y zs) = 130 pcf Embedment Depth, (D) = 3.01t
Retained Soil Friction Angle, (¢ zs) = 33° Depth to Grounwater (Below Bot. of Wall), (D ) = 29.3 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,) = 0.264 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

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

Nominal Sliding Resisting:

(S,); = 225 ks
PEV o
l q, =", = (1.30ks)/2 = 065 ksf
R.v
T2 36, <a av=PE%= (10.37 kip/ft) / (8f) =  1.30  ksf
R, = (225ksf<065ksf(8.0ft) = 520 kiplft

Verify Sliding Force Less Than Factored Sliding Resistance - Undrained Condition

P,<R_-¢ —> 4.25 kip/ft < (5.20 kip/ft)(1.0) = 5.20 kip/ft — 4.25 Kip/ft < 5.20 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 T3A - 0+72 to End
WWW.RESOURCEINTERATIONAL.COM
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 10.8 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 8.0 ft Bearing Soil Friction Angle, (¢ z5) = 26 °
MSE Wall Length, (L) = 434 ft Bearing Soil Drained Cohesion, (c z5) = 0 psf
Live Surcharge Load, (¢,5) = 250 psf Bearing Soil Undrained Shear Strength, [(s , )zs] = 2250 psf
Retained Soil Unit Weight, (y zs) = 130 pcf Embedment Depth, (D) = 3.0t
Retained Soil Friction Angle, (¢ zs) = 33° Depth to Grounwater (Below Bot. of Wall), (D ) = 29.3 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,) = 0.264 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

ezeé—%

e=  (8fty2-2311t

\PLSh x _MEV_MH
\ Py Py
Mg, =

M, :PEV(xl)

(41.48 kip-f/ft - 17.55 kip-fft) / (10.37 kip/ft) = 2.31 ft

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

kip/ft

1.69 ft

P =yu H-B-y, = (120pch(108f)B0f)(1.00) = 1037 kiplit
PEV
l X, :% = (80fy/2 = 400 ft
M., = (1037kipff)400f) = 4148 kipfuft
X
1
Overturning Moment, M ;: M, =P, (x2 )+ PLSh (x3)
Poy =Yy esH K ¥y = (130 pef)(10.8 72(0.264)(15) =  3.00  kip/ft
X
P I \PLshP P =0, HK,y,s = (250psf)(1081)(0264)(1.75) = 125 kiplt
EH
1 \ x, =f% = (108f)/3 = 360 ft
X, =I% = (108f)/2 = 540 ft

(3 kip/ft)(3.6 ft) + (1.25 Kip/ft)(5.40 ft)

17.55  kip-ft/ft

Check Eccentricity

e<e —> 1.69 ft <2.67 ft OK

max

Limiting Eccentricity: e .= % —> €. =

80ft)/3 = 267 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 T3A - 0+72 to End
WWW.RESOURCEINTERATIONAL.COM
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 10.8 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 8.0 ft Bearing Soil Friction Angle, (¢ z5) = 26 °
MSE Wall Length, (L) = 434 ft Bearing Soil Drained Cohesion, (c z5) = 0 psf
Live Surcharge Load, (¢,5) = 250 psf Bearing Soil Undrained Shear Strength, [(s , )zs] = 2250 psf
Retained Soil Unit Weight, (y zs) = 130 pcf Embedment Depth, (D) = 3.0t
Retained Soil Friction Angle, (¢ zs) = 33° Depth to Grounwater (Below Bot. of Wall), (D ) = 29.3 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,) = 0.264 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

PlLSv
P
: 0. = "%
X3 PEV p B'=B—2e = 8.0 ft - 2(1 ft) = 6.00 ft
X, N\ LS P
1 r \ £ ez%—xo = (8.0ft)y/2-3ft = 100 ft
w MV _ MH . . .
' i X, =—— = (69.99 kip-ft/ft - 17.54 kip-ft/ft) / 17.5 kip/ft = 3 ft
B | |
e pr—s 9eq = (17.5 kip/ft) / (6 ft) = 292  ksf
M, =PEV(x1)+PLSV(x1)= (7’3F 'H'B'7EV)(X1)+(O'LS 'B'VLS)(XL)
MV = [(120 pcf)(10.8 ft)(8.0 ft)(1.35)](4 ft) + [(250 psf)(8.0 ft)(1.75)](4 ft) = 69.99 Kip-ft/ft
2
M, =Py, (xz )+ P, (x3 ) = (yz Vst K,V ey sz)—k (GLSHKa]/LS )(x3)
MH = [%(130 pcf)(10.8 ft)%(0.264)(1.5)](3.6 ft) + [(250 psf)(10.8 ft)(0.264)(1.75)](5.4 ft) = 17.54 Kip-ft/ft
P, =Py +P =y -H-B-yp +0,5-B-ys
P,/ = (120 pcf)(10.8 ft)(8.0 ft)(1.35) + (250 psf)(8.0 ft)(1.75) = 17.5  kip/ft
Check Bearing Resistance - Drained Condition
Nominal Bearing Resistance: ¢, =cN_,, + DN, C  + %}/BNWCW},
N, =N_,si = 2241 N,,=N,sdji, = 1364 N, =N,s i, = 1246
N,= 2225 N,= 1185 N, = 1254
S, = 1+(6 ft/434 ft)(11.85/22.25) Sq4 = 1007 5, = 0994
= 1.007 d q = 1+2tan(26°)[1-sin(26°)]2tan~"(3.0 ft/6 ft) I » = 1000 (Assumed)
i, = 1.000 (Assumed) 1.143 C,, = 203ft>1561f)+203ft = 1.000
iy = 1.000 (Assumed)
Cuy = 293it>30ft = 1.000
q, = (0 psf)(22.406) + (120 pcf)(3.0 ft)(13.639)(1.000) + ¥5(120 pcf)(6.0 ft)(12.465)(1.000) = 9.4 ksf
Verify Equivalent Pressure Less Than Factored Bearing Resistance Use @, = 0.65 (Per AASHTO LRFD BDM Table 11.5.7-1)

9dey =49, P —> 2.92 ksf < (9.40 ksf)(0.65) = 6.11 ksf —>  2.92ksf<6.11 ksf oK




RESOURCE INTERNATIONAL, INC. JoB FRA-70-13.11 Project4A  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 T3A - 0+72 to End
WWW.RESOURCEINTERATIONAL.COM
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 10.8 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 8.0 ft Bearing Soil Friction Angle, (¢ z5) = 26 °
MSE Wall Length, (L) = 434 ft Bearing Soil Drained Cohesion, (c z5) = 0 psf
Live Surcharge Load, (¢,5) = 250 psf Bearing Soil Undrained Shear Strength, [(s , )zs] = 2250 psf
Retained Soil Unit Weight, (y zs) = 130 pcf Embedment Depth, (D) = 3.0 1t
Retained Soil Friction Angle, (¢ zs) = 33° Depth to Grounwater (Below Bot. of Wall), (D ) = 29.3 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,) = 0.264 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: ¢, =cN_,, + DN, C  + %}/BNWCW},

N, =N_,si = 5160 N,,=N,sdj, = 1000 N, =N,si = 0000
N, = 5140 N, = 1000 N, = 0000
Se = 1+(6 /[(5)(434 ft)]) = 1.003 5, = 1000 s, = 1.000
i, = 1.000 (Assumed) d, = 1+2tan(0°)[1-sin(0°)2tan"(3.0 ft/6 ft) [, = 1.000 (Assumed)
1.000 C,, = 293ft>156f)+203ft = 1.000
iy = 1.000 (Assumed)
Cuy = 293ft>30ft = 1.000
g, = (2250 psf)(5.160) + (120 pcf)(3.0 ft)(1.000)(1.000) + ¥4(120 pcf)(6.0 ft)(0.000)(1.000) = 11.97 ksf

Verify Equivalent Pressure Less Than Factored Bearing Resistance

9ey <4, S, —> 2.92 ksf < (11.97 ksf)(0.65) = 7.78 ksf —>  2.92ksf<7.78 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 T3A - 0+72 to End
WWW.RESOURCEINTERATIONAL.COM
MSE Wall Dimensions and Retained Soil Parameters Bearing Soil Properties:
MSE Wall Height, (H) = 10.8 ft Bearing Soil Unit Weight, (y z5) = 120 pcf
MSE Wall Width (Reinforcement Length), (B) = 8.0 ft Bearing Soil Friction Angle, (¢ z5) = 26 °
MSE Wall Length, (L) = 434 ft Bearing Soil Drained Cohesion, (c z5) = 0 psf
Live Surcharge Load, (¢,5) = 250 psf Bearing Soil Undrained Shear Strength, [(s , )zs] = 2250 psf
Retained Soil Unit Weight, (y zs) = 130 pcf Embedment Depth, (D) = 3.01t
Retained Soil Friction Angle, (¢ zs) = 33° Depth to Grounwater (Below Bot. of Wall), (D ) = 29.3 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,) = 0.264 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
PLS

|
P,
: 7, ="

B'=B—2e = 8.0 ft - 2(0.89 ft) = 6.22 ft

X, i \PLShP
EH :B - = - =
1 R \ e A X, (8.0ft)/2-3.11ft 0.89 ft
M, -M

w_/l; : x,=—"—" = (49.47 kip-ftft - 11.05 kip-f/ft) / 12.37 kip/ft =  3.11 ft
X .(—79——?—- e PV

G., = (1237kiplft)/ (6.22ft) =  1.99  ksf

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

M, = [(120 pcf)(10.8 f(8.0 f)(1.00)](4.0 ft) + [(250 psf)(8.0 f)(1.00))(4.0ft) = 4947 kipfuft
M, =Py, (xz )+ P, (x3 ) = (yz 7RSH2Ka7EH sz )+ (ULSHKa]/LS )(x3 )
M, = [%(130 pc)(10.8 fty:(0.264)(1.00)I(3.6 ft) + [(250 psf)(10.8 1)(0.264)(1.00)](5.4f) = 11.05 kipfut

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

P, = (120 pcf)(10.8 t)(8.0 ft)(1.00) + (250 psf)(8.0 ft)(1.00) =  12.37 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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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 DRILLING FIRM / OPERATOR: RIl / J.B. DRILL RIG: MOBILE B-53 (SN 624400) | STATION/OFFSET:  170+79.36/23.3' RT EXPLORATION ID
1) TYPE: STRUCTURE SAMPLING FIRM / LOGGER: RII/S.B. HAMMER: AUTOMATIC ALIGNMENT: BL I-70 EB B-017-7-13
PID: 77372 BRID: _ FRA-70-1358R  [DRILLING METHOD: 4.25"HSA/RC CALIBRATION DATE: 4/26/13 ELEVATION:  743.1(MSL)  EOB: 96.7 . PAGE
START: 8/4/13 END: 8/7/13 SAMPLING METHOD: SPT/HQ ENERGY RATIO (%): 77.7 LAT / LONG: 39.953200568, -83.006425064 10F4
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/ N REC|SAMPLE| HP GRADATION (%) ATTERBERG oDOT BACK
AND NOTES 743.1 RQD | ™ | (%) ID (tsf)f eR | cs | Fs | si et | | pL | P | we | CLASS(G) | FILL
0.9'- ASPHALT (11.0") 742.2 L
0.5' - AGGREGATE BASE (6.0") oL TALT 1 . 5
FILL: MEDIUM DENSE, GRAY GRAVEL, LITTLE FINE TO — 2 14 _ _ 1.
COARSE SAND, TRACE SILT, TRACE CLAY, MOIST. OD - 3 56 67 SS-1 6911315 1101 3 [NPINPINP] 7 | A-1-2(0)
o —
Q L
739.1 4 W3 ST - T -T-1T9 [Ata(V)
FILL: STIFF TO VERY STIFF, BROWNISH GRAY TO L 3 | 10150 882 a0 Cf C Lol 3 A-6a (V)
BROWN SILT AND CLAY, LITTLE COARSE TO FINE I— 5 5
SAND, TRACE FINE GRAVEL, DAMP. -
— 6
L 6
C 812 26 | 50| ss3 (200 - | - |- |- -]-1-]-1]12]A6aw
735.1 [ s
FILL: VERY DENSE, BROWN GRAVEL, TRACE SILT, P~ L
DAMP. oy o 018
) i 2525 65 | 44 | SS4 | - | - | - | -] -] -]-]-]-1]5 |At1aw
09O 7326 — 10
FILL: STIFF TO HARD, BROWN TO DARK BROWNISH — 11 3
GRAY SILTY CLAY, SOME FINE GRAVEL, LITTLE -
COARSE TO FINE SAND, DRY TO MOIST. —124 9, 25| 50| S8 2001 - - - - f - - e - 12 ABD(Y)
— 13
1 1
L 2 9 56 SS6 [150131|11| 8 |30]20]|37|18| 19| 19 | A-6b(6)
— 16 5
[ 47 1515 39 |39 | ss87 |200] - | - | - | -|-|-]-]-]9 A6V
— 18
19 015
i 50 [101] 39| s8-8 [200[ - | - | - | -|-|-1-1]-1]19]A6b(V)
— 20 28
— 21 6
;22 129 27 | 56 SS9 |1.75] - - - - - - - - 20 | A-6b (V)
— 23
o4 J21
L 6 18 | 56 | SS-10 |4.50|124 |10 | 9 |33 |24]140|20| 20| 18 | A-6b(8)
— 26 7
o7 | 8, 28 83| SS1 250 - | - - - - -] -] - |16 ABD(V)
— 28
o9 JIWOH
— B 2 |16 | 72| 8812|275 - | - |- -|-|-]-1]-]18]A®6b(V)
10




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

PID: 77372 |BRID: __ FRA70-135R | PROJECT: FRA-70-12.68 - PHASE 4A | STATION / OFFSET: _170+79.36/23.3RT | START: 8/4/13 |[END: 8/7/13 | PG2OF 4 | B-017-7-13
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/| | REC[SAMPLE| HP [ __GRADATION (%) |ATTERBERG o0or | BACK
AND NOTES 713.1 RQD | ™ | (%) ID (tsf)f R | cs | Fs | si et | | pL | P | we | CLASS(G) | FILL
FILL: STIFF TO HARD, BROWN TO DARK BROWNISH T
GRAY SILTY CLAY, SOME FINE GRAVEL, LITTLE 34
COARSE TO FINE SAND, DRY TO MOIST. (same as above) 711 1 = B
FILL: STIFF, DARK BROWN SILT AND CLAY, SOME 327
COARSE TO FINE SAND, SOME FINE GRAVEL, DAMP. | 33|
| 4
i 34] 4 |12 | 50 | $S-13 [1.75|24 |14 | 12|31 | 19|33 |18 | 15| 20 | A6a (5)
-WOOD FRAGMENTS RECOVERED FROM 38.5' TO 39.0' oa1 38 - -
HARD, DARK BROWN SILTY CLAY, SOME FINE TO — 391 8 | 21133 8814 [yl T o[- T T13  aepv
COARSE SAND, SOME FINE GRAVEL, MOIST. 40 8
701.1 T 4]
MEDIUM DENSE TO DENSE, BROWN GRAVEL, SOME Br] %]
COARSE TO FINE SAND, TRACE SILT, MOIST. ol 43
.OOD = 5
e 441 8 |25 |78 |8s15 | - |- |- -|-|-|-|-|-]9 |At1bw
Lo r 11
s 45
A C ]
2 — 46 —
Lo - B
o .
. L _
6 — 48 —
e 5 lw [ -
Ry 491 14 |39 | 61| sS16 | - |52[18|10|16| 4 |21 /18| 3 | 10 | A-1-b(0)
oy r 16
: 50
o & N _
RIS — 51
a.Q.‘{ — —
e 527
A — 53—
O =
o 54 820
o i 30 |97 72 ss17 | - |- - - - -|-|-]-|9|a1bm
DAEN [ 55 45
é.Q.‘{ L |
o & — 56 —|
2%t 686.1 | T 5]
VERY DENSE, GRAY GRAVEL WITH SAND AND SILT, Y o]
TRACE SILT, MOIST. N b5 " 5g |
e i Y
ol *591 21 - |100| ss18 | - | - - - - - - - -] 17 |A24(V)
NG T g S0
-COBBLES PRESENT @ 60.0" bans %V
"L;:K — 61—




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

PID: 77372 | BRID:

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

STATION / OFFSET:

170+79.36 / 23.3 RT

| starT: 84/13 [END: 87113 | PG30OF 4| B-017-7-13

MATERIAL DESCRIPTION
AND NOTES

ELEV.
681.0

DEPTHS

SPT/
RQD

NGO

REC
(%)

SAMPLE
1D

HP
(tsf)

GRADATION (%)

ATTERBERG

GR

CS

FS

S|

CL

LL

PL

Pl

wcC

oDoT
CLASS (G)

BACK

VERY DENSE, GRAY GRAVEL WITH SAND AND SILT,

TRACE SILT, MOIST. (same as above)

=
<
=

{1} 676.1

HARD, GRAY CLAY, SOME SILT, TRACE COARSE TO

FINE SAND, DAMP.

AUGER REFUSAL @ 90.0'

653.1

MUDSTONE : GRAY, SLIGHTLY WEATHERED, VERY
WEAK, THINLY LAMINATED TO LAMINATED, FRIABLE,
FISSILE, HIGHLY FRACTURED TO FRACTURED, OPEN

APERTURE, ROUG

H; RQD 73%, REC 100%.

651.1

TR—

— 64

— 65

I8
20
20

52

83

SS-19

17

A-2-4 (V)

— 69

— 70

8
9
16

32

78

§S-20

4.5+

20

A-7-6 (V)

— 74

— 75

12
14
20

44

89

S§S-21

4.5+

17

A-7-6 (V)

— 79

— 80

12
22
50

93

44

S§S-22

4.5+

17

A-7-6 (V)

o

40
35
50/4"

81

S§S-23

4.5+

34

59

54

25

29

15

A-7-6 (18)

— 89

— 90

25
50/4"

100

SS-24

4.5+

15

A-7-6 (V)

— 91

79

100

RC-1

CORE

— 92

66

100

RC-2

CORE

— 93

— 94

FILL




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

PID: 77372 | BRID: _ FRA-70-1358R | PROJECT: FRA-70-12.68 - PHASE 4A STATION / OFFSET: _ 170+79.36 / 23.3 RT | START: 8/4/13 |END: 8/7/13 | PG4 OF 4 | B-017-7-13

MATERIAL DESCRIPTION ELEV. DEPTHS SPT/| . |REC|SAMPLE| HP | GRADATION (%) |ATTERBERG oboT | BACK
AND NOTES 648.8 RQD| " | (%)| ID |(sf)|er|cs|Fs| s [c | [p | P | wec|CLASSE)| FILL
SHALE : GRAY TO BLACK, HIGHLY WEATHERED, VERY  — | E 15 74 | RC-3 CTORE
WEAK, THINLY LAMINATED TO LAMINATED, FRIABLE, = 95
MODERATELY TO HIGHLY FRACTURED, OPEN

— 96

APERTURE, SLIGHTLY ROUGH TO ROUGH; RQD 15%,
N\REC 74%. (same as above)

1 646.4

EOB

NOTES: SEEPAGE ENCOUNTERED @ 48.5'; GROUNDWATER ENCOUNTERED INITIALLY @ 57.0"
ABANDONMENT METHODS, MATERIALS, QUANTITIES: PUMPED 188 LBS PORTLAND CEMENT / 50 LBS BENTONITE POWDER / 50 GAL WATER




2014 ODOT BORING LOG-RII NE BRIDGE ID - OH DOT.GDT - 7/12/19 12:57 - U:\GI8\PROJECTS\2013\W-13-072.GPJ

RESOURCE INTERNATIONAL, INC.

PROJECT: FRA-70-13.10 - PHASE 6A DRILLING FIRM / OPERATOR: RIl/ JK. DRILL RIG: MOBILE B-53 (SN 624400) | STATION/ OFFSET:  171+35.06 / 40.2' RT EXPLORATION ID
) TYPE: STRUCTURE SAMPLING FIRM / LOGGER: RIl / S.B. HAMMER: AUTOMATIC ALIGNMENT: BL I-70 WB B-018-4-13
PID: 89464 BR ID: N/A DRILLING METHOD: 3.25" HSA CALIBRATION DATE: 4/26/13 ELEVATION: 743.1 (MSL) EOB: 50.0 ft. PAGE
START: 3/26/14 END: 3/27/14 SAMPLING METHOD: SPT ENERGY RATIO (%): 77.7 LAT / LONG: 39.953396, -83.006271 10F2
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/| \, |REC|SAMPLE| HP GRADATION (%) |ATTERBERG obor | HOLE
AND NOTES 7431 RQD | "% | (%) ID (sf)f R | cs | Fs | si [co | | P | P | we |CLASS(G) |SEALED
0.9'- ASPHALT (11.0") 7422 N i
0.8' - CONCRETE (9.0") 7414 — 1
FILL: VERY STIFF TO HARD, DARK GRAY AND BROWN — 2 5
SILTY CLAY, LITTLE TO SOME FINE GRAVEL, LITTLE TO - 5 |16 | 67 | 8S-1 [425] - | - | - | - | - | -|-|-]21"|A6b(V) :
SOME COARSE TO FINE SAND, DAMP TO MOIST. — 3 7
T 11
— 4 11 | 30 | 67 | SS2 [4.00|27|15| 8 | 26| 24|38 |18 |20 7 | A6b(7)
C 5 12
-ROCK FRAGMENTS PRESENT THROUGHOUT -5 88 21 | 44| 883 |225( - | - | - |- | -|-|-1]-]|17|A6b()
— 8
_ g 75
C 14 | 31| 67| SS4 |45+|12| 6 |10|41|31|34|17|17| 14 |A-6b(10)
" 10 10
— 11975
P 12 | 28 | 44| SS5 [300] - | - | -|-|-]-1-1-1]12]A6b(V)
N 10
730.1 " 13
LIMESTONE FRAGMENTS. 0\60 B 5
o
D MR 1 |32 6| ss6 | - |- -|-|-|-|-]-]-]-]Aat1aw
Q1 — 15 14
e~ 7276 T [ -1o0[286A [ - | - -[-1-T1T-[1-"1-T1-T91-
FILL: VERY STIFF TO HARD, DARK GRAY AND BROWN — 16 g1
SILTY CLAY, SOME FINE GRAVEL, LITTLE COARSE TO L
FINE SAND, DAMP. —17 19 32 %8| SST | - ] ] [ 12| ABM)
-ROCK FRAGMENTS PRESENT THROUGHOUT 18 5
.y — 19 11, 25| 67 | S88 |300|21|10| 6 | 29|34 38|18 (20| 17 | AGD(10)
FILL: DARK BROWN GRAVEL WITH SAND, TRACE SILT, th — 20
TRACE CLAY, MOIST. ;'[:l).b L 29 29 | sT-9 A I e A YY)
O ~
5] — 22
(39 720.1 P
FILL: VERY STIFF TO HARD, DARK GRAY AND BROWN B -
EII'I:ITEYS():AINAJ,DSE'\I/\I/IPEFINEGRAVEL,LITTLECOARSETO __241 11 |30 | 33| ss0 a00| - | - |- |- -{-|-|-|15]aeow
, . . 12
-ROCK FRAGMENTS PRESENT THROUGHOUT o5
- 29 10
B 815 30 | 67 | SS-11 |45+|29|10| 9 |20 (32|38 |18 | 20| 12 | A6b(7)
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PID: 89464 | BRID: N/A PROJECT: FRA-70-13.10 - PHASE 6A STATION / OFFSET: _171+35.06 / 40.2 RT |START: 3/26/14|END: 3/27114| PG2 OF 2 | B-018-4-13
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/| \ |REC|SAMPLE| HP | GRADATION (%) |ATTERBERG obor | HOLE
AND NOTES 713.1 RQD | % | (%) ID (sf)f R [ cs | Fs | si [co | | P | P | we |CLASS(G) |SEALED
FILL: VERY STIFF TO HARD, DARK GRAY AND BROWN B ] T
SILTY CLAY, SOME FINE GRAVEL, LITTLE COARSE TO L 39 |
FINE SAND, DAMP. (same as above) 711 1 - E
FILL: VERY DENSE, GRAY GRAVEL WITH SAND, TRACE el 327
SILT, TRACE CLAY, DAMP. &3] L 33
%b ~ 5y A7 0 ss12 | - [ -1 - -1-[-1-1-1-14[A1b6M™
-LIMESTONE FRAGMENTS PRESENT IN SS-12 % £ 34 Thsor
XA - %]
oy L 36 —
34 3] 706.1 P
FILL: HARD, BLACK CLAY, "AND" SILT, LITTLE COARSE i ]
TO FINE SAND, DAMP TO MOIST, HIGHLY ORGANIC. | 35
-LLo @ 38.5'=37% 30 JI7
L0l @ 38.5' = 18.9% B 7 | 21| 78| 513 [450| 0 | 4 | 11|48 |37 | 41| 23| 18] 23 |A-7-6 (11)
-ASPHALT FRAGMENTS PRESENT IN SS-13 — 40 9
-PETROLEUM ODOR PRESENT IN $S-13 AND SS-14 41
a0 BT
B 33 | 75| 11| sS14 |450| - | - | - | - | -|-1]-1]-1]20|AT6(V)
- 698.1 45 25
DENSE, BROWN GRAVEL WITH SAND, LITTLE SILT, pa2 ] B 11 - [ 50 [SSH4A] - [ - [ - [ - - -T-T-T-1T9 [A1bM
TRACE CLAY, MOIST. &3] L 46
,o'.b - 1
B — 47
o B ]
}b'g 48—
o 7
e £ — 490 16 | 39| 72| 2515 | - 62| 9 | 11|14 | 4 [NP|NP|NP| 9 |A-1b(0)
3] 693.1 14

EOB

NOTES: GROUNDWATER ENCOUNTERED INITIALLY @ 48.5' AND AT COMPLETION @ 45.0'; CAVE-IN DEPTH @ 20.0'

ABANDONMENT METHODS, MATERIALS, QUANTITIES: PUMPED 188 LBS CEMENT / 50 LBS BENTONITE POWDER / 40 GAL WATER




RESOURCE INTERNATIONAL, INC.
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PROJECT: FRA-70-13.10 - PHASE 6A DRILLING FIRM / OPERATOR: RIl/ JK. DRILL RIG: MOBILE B-53 (SN 624400) | STATION/ OFFSET:  173+01.62/30.1' RT EXPLORATION ID
) TYPE: STRUCTURE SAMPLING FIRM / LOGGER: RIl / S.B. HAMMER: AUTOMATIC ALIGNMENT: BL I-70 WB B-018-5-13
PID: 89464 BR ID: N/A DRILLING METHOD: 3.25" HSA CALIBRATION DATE: 4/26/13 ELEVATION: 739.1 (MSL) EOB: 50.0 ft. PAGE
START: 3/25/14 END: 3/26/14 SAMPLING METHOD: SPT ENERGY RATIO (%): 77.7 LAT / LONG: 39.953431, -83.005683 10F2
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/| \  |REC|SAMPLE| HP GRADATION (%) |ATTERBERG obor | HOLE
AND NOTES 739.1 RQD | "% | (%) ID (sf)f R | cs | Fs | si [co | | P | P | we |CLASS(G) |SEALED
1.0' - ASPHALT (12.0") 738 1 F ]
1.0'- CONCRETE (12.0") 737 1 B ]
FILL: VERY STIFF, DARK BROWN SILTY CLAY, SOME — 2 e ’
COARSE TO FINE SAND, LITTLE FINE GRAVEL, MOIST. 735.6 L3 65 14 183 | 881 (375 - | - | - | - | -|-1]-]-1]21|ABb(V)
FILL: MEDIUM DENSE TO DENSE, BROWN TO DARK St - 4 H°
GRAY GRAVEL WITH SAND, SILT, AND CLAY, DAMP TO Lo L 812 26 | 33 | SS8-2 - |36]20| 9 |2213[30|17|13] 12 | A-2-6 (1)
WET. 2= 5
-CONCRETE FRAGMENTS PRESENT IN SS-2 ECF C .
(T — 13
P C - 8 | 25|78 883 | - |- |-|-|-|-|-1-1-]1]20]|A26(
-ROCK FRAGMENTS PRESENT THROUGHOUT e i 11
e 8
-COBBLES ENCOUNTERED @ 8.5' oD - o 20
BT B 15 | 36 | 67| SS4 | - 45| 11| 9 |21|14]|30|17|13| 7 [A2-6(1)
e — 10 13
i 728.6 B
FILL: STIFF TO HARD, BROWN SILTY CLAY, LITTLE TO — 11915
ggmg?gﬁﬂ%ﬁgTTOFlNESAND,LITTLEFINEGRAVEL, 02 |34 | e | sss ase| || ||| || AW
-BRICK FRAGMENTS PRESENT IN SS-5 s 14
14 6
B 8 | 28| 44| 8S6 [(45+) - | - | - | -|-|-]-1-]17]nA6b(V)
15 14
— 16 =
47 1114 32 | 56 | SS-7 |4.00|14| 9 | 15|31 [31]|36|16|20]| 17 | A-6b(9)
— 18
— 195
-ROCK FRAGMENTS PRESENT THROUGHOUT i 6 | 14|67 | ss8 (175] - | - | - | -|-|-1]-1-1]20]|A6b()
— 20 S
— 21 38| ST-9 [200|19| 8 | 6 |35[32]|38|19|19] 19 |A-6b(10)
— 22
L o4 6
B 5 [ 1250 |S8S10| - |- -|-1]-1-1-1-1]-1]"12]As6b(V
25 4
. 712.1 P
FILL: MEDIUM DENSE TO VERY DENSE, BLACK AND sanatt B ]
BROWN TO BROWN GRAVEL WITH SAND AND SILT, 1 Y] L o8 |
TRACE CLAY, MOIST. 32- 3
°£ __291 35 | 76 | 100 | SS-11 | - |32|19| 18|21 |10 |NP|NP|NP| 16 | A-2-4 (0)
5 24
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PID: 89464 | BRID: N/A PROJECT:

FRA-70-13.10 - PHASE 6A

STATION / OFFSET:

173+01.62/30.1 RT

| START: 3/25/14|END: 3/26/14| PG 2 OF 2 | B-018-5-13

MATERIAL DESCRIPTION
AND NOTES

ELEV.
709.1

DEPTHS

SPT/
RQD

NGO

REC
(%)

SAMPLE
1D

HP
(tsf)

GRADATION (%) ATTERBERG oDOT HOLE

GR|cs|Fs| s |c|L | P | P | wec |CLASS(Gl) [SEALED

FILL: MEDIUM DENSE TO VERY DENSE, BLACK AND
BROWN TO BROWN GRAVEL WITH SAND AND SILT,
TRACE CLAY, MOIST. (same as above)

-BRICK, CINDER, AND LIMESTONE FRAGMENTS
PRESENT THROUGHOUT

692.1

— 31

— 32

— 33

— 34

— 35
— 36

— 37

— 38

— 39

T

14

32

33

S§S-12

11 | A-244 (V)

]4

30
20

65

56

S§S-13

46 (19 (11 (16| 8 |32|25| 7 | 13 [ A-2-4(0)

DENSE, BROWN GRAVEL, SOME COARSE TO FINE
SAND, LITTLE SILT, TRACE CLAY, WET.

689.1

40
— 41

— 42

— 43

EOB

— 44

— 45

— 46

— 47
- 48
- 49
50

15

7
7

18

61

SS-14

11 | A-244 (V)

1

10

16
17

43

100

S§S-15

63 (16| 7 | 11| 3 123|19| 4| 21 | A-1-a(0)

NOTES: GROUNDWATER ENCOUNTERED INITIALLY @ 43.5' AND AT COMPLETION @ 40.0'

ABANDONMENT METHODS, MATERIALS, QUANTITIES: PUMPED 188 LBS CEMENT / 50 LBS BENTONITE POWDER / 40 GALLONS WATER
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