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SR 1/1-95 Interchange Comm. No.: 103-059-27U

Title of Calculation Set: Preconsolidation Stress Evaluation
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Calculations Prepared By: SAB
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Computer Programs / Files:

Initial

Date

Subsurface Characterization approved by Project Manager
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—

/&/{o/bs’ Calculations are neat, legible and understandable.
{4

Table of Contents is provided.

240

/ Z/(oqu Heading on each page filled out
v

jﬁi %&L The first page contains purpose of the calculation.
54@ %é%& Symbols are defined.

A

AU

/2.//0/‘:‘/ References for data, methods, formulas and computer program names
T and version numbers are given.

éz/w/a‘ﬁ Assumptions are listed and those that need to be verified later are
L

Flagged.

(2 /0/07 Headings on front sheet of each set of computer input and output.
y

(2 / 10/0{ All calculations checked and each calculation sheet initialed by
b originator before giving to checker.

/- <51 All calculations checked and each calculation sheet initialed by checker.

Calculation set reviewed by Project Manager.

Has this calculation been superseded? Reference new calculation, if
applicable.

This sheet is to be prepared by the originator of the calculation and attached to the front of the
calculation set.
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CONSOLIDATION TEST REPORT
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Applied Pressure - tsf
Natural Dry Dens Sp. | Overburden P Swell Press. | Swell
| LL Pl ) C C Cc : e
Sat. | Moist. | (pch) Gr. | (tsh (tsf) el (tsf) % ¢
115.7%| 29.8% 07.8 43.1 | 197 | 2.628 | 0.99 1.10 0.18 | 0.07 0.678
MATERIAL DESCRIPTION R, - 1.5 “W//T774 USCS | AASHTO
Saturated red and gray clay w/trace of fine to coarse sand. CL A-T7-6(21
Project No. 28-090-03 Client: Remarks:
Project: S.R. 1/I-95 Interchange
Source: IBR # 52 Sample No.: U-1 Elev./Depth: 16.0
CONSOLIDATION TEST REPORT
Delaware Department of Transportation
Materials and Research Laboratory Figure
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CONSOLIDATION TEST REPORT

Materials and Research Laboratory
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Applied Pressure - tsf
Natural Dry Dens 1 Sp. | Overburden P Swell Press. | Swell
| LL Pl : : c C C : e
sat. | Moist. | (pcf) Gr. (tsf) _(tsf), i (tsf) % °
105.8%20.5% | —H0.6 —|302{11.3 | 2693 /0.»?2/— 1.97 \ 0131603 |- ——— — 0.521
MATERIAL DESCRIPTION P ,,’{‘_ 43 r -f{;z gt USCS AASHTO
——F
Saturated gray fine sandy clay w/trace of coarse sand. CL A-6(8)
Project No. 28-090-03 Client: Remarks:
Project: S.R. 1/1-95 Interchange
Source: IBR # 60 Sample No.: U-1 Elev./Depth: 18.0
CONSOLIDATION TEST REPORT
Delaware Department of Transportation
Figure
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CONSOLIDATION TEST REPORT
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Applied Pressure - tsf
Natural Dry Dens. Sp. | Overburden P Swell Press. | Swell |
LL PI & C C C e
Sat. | Moist. | (pcf) Gr. (tsf) 1,90 (tsh) il (tsf) % °
109.9% | 24.2 % 106:5—| 36.2- 15612733 —1:54" — 23 0:16—|-0.041— == L0
MATERIAL DESCRIPTION 1., - .45 +</ [l 14]) uscs AASHTO
i 3 =
Saturated red clay w/trace of fine sand. CL A-6(15)
Project No. 28-090-03 Client: 'Remarks:
Project: S.R. 1/1-95 Interchange
Source: IBR # 60 Sample No.: U-2 B Elev./Depth: 46.0
CONSOLIDATION TEST REPORT
Delaware Department of Transportation )
Materials and Research Laboratory Figure
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CONSOLIDATION TEST REPORT
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Applied Pressure - tsf
Natural Dry Dens. Sp. | Overburden Pc c c. | Swell Press. [ Swell 8
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108.6 % 30.7% | —946— | 3434430 [ 2650 | o068 | oot} o024 | 005 —— —1-0.748
MATERIAL DESCRIPTION: 5 1/(,2 6 1 uscs AASHTO
Saturated gray clay wittace of fine sand—" A €L A-6(13)
Project No. 28-090-03 Client: Remarks:
Project: - S.R. 1/1-95 Interchange .
Source: IBR#61 Sample No.: U-1 Elev./Depth: 14.0
CONSOLIDATION TEST REPORT
Delaware Department of Transportation )
Materials and Research Laboratory Figure
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CONSOLIDATION TEST REPORT
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Applied Pressure - tsf
Natural Dry Dens Sp. | Overburden P —| Swell Press. | Swell
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108.0 %1333 % | 925—| 457127 | 2.726 | IQS(* s 0.69—10.22-0.06— 0839
MATERIAL DESCRIPTION ..~ 2.4\ [(11{ uscs AASHTO
N AN \
Saturated reddish gray clay w/trace of fine to coarse sand and gravel. CL A-7-6(20
Project No. 28-090-03 Client: Remarks:
Project: S.R. 1/1-95 Interchange -
Source: IBR # 61 Sample No.: U-2 Elev./Depth: 59.0
CONSOLIDATION TEST REPORT
Delaware Department of Transportation
Materials and Research Laboratory Figure
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RKK-19

CONSOLIDATION TEST REPORT

Materials and Research Laboratory
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Applied Pressure
Natural Overburden Swell Press. | Swell e
Sat. | Moist. (tsf) » ) (tsf) %
109.1 %[ 26.7 % 0:75 - 0.669
MATERIAL DESCRIPTION R, = 2.2/ 741/ )\ USCS | AASHTO
N—"/
Saturated red clay w/trace of fine sand. : CL A-T7-6(27
Project No. 28-090-03 Remarks:
Project: S.R. 1/1-95 Interchange
Source: IEB # 15 Sample No.: U-1 Elev./Depth: 12.0
CONSOLIDATION TEST REPORT
Delaware Department of Transportation
Figure
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CONSOLIDATION TEST REPORT
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Applied Pressure - tsf
Natural Dry Dens. Sp. | Overburden Pe c c. | SwellPress. | Swell [ o
sat. [ most | e | M| P en | sh 2 gsh o " | ash % |
113.8%] 226% | 1083—| 358 | 162 | 2.649 1.89 @ 0.17 | 0.05 0.527
MATERIAL DESCRIPTION 2./ - [ /Y (1,2 51/ USCS AASHTO
~—imef 3 {
Saturated gray clay w/trace of fine to coarse sand.  ———/ A CL A-6(16)
Project No. 28-090-03 Client: Remarks:
Project: S.R. 1/I-95 Interchange
Source: IEB # 15 Sample No.: U-2 Elev./Depth: 31.0
CONSOLIDATION TEST REPORT
Delaware Department of Transportation )
Materials and Research Laboratory Figure
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RKK-25

CONSOLIDATION TEST REPORT

25
Ploeb Fiwte-
0‘0 2 (772
B
"""""o..,,\
2.5 = -
N
\\
5.0
N
N
O \\
c 7.5 \ﬁhh N
& N
= 10.0 o\"‘-.\
S et N
5 N N
o ™ A
12.5 ~ N
™~ N
\.\ \
N N
15.0 - \
\.\\ \
\.'\’L
17.5 TN N
SO N
[y \
ey
20.0 \‘\
-...._O_b
225
2.0
1.6
= i
. = 1.2 N
Sa N
£ 08
LA~
0.4 L \\..'
.gﬁa*_h__ P ] :)--..Qf
o s gt RS T
e 2 5 2 5 10 20 50
Applied Pressure - tsf
Natural Dry Dens. Sp. | Overburden P Swell Press. | Swell
LL PI ' , ¢ C c e
Sat. | Moist. | (pcf) Gr. (tsN7,5|p (tsh) ol U (tsf) % 2
117.6 %] 25.5% 105.8 472 1 22.3 | 2.682 342 2.40- 0.20 | 0.06 0.582
MATERIAL DESCRIPTION Ew‘-‘ L% kfjf( 05 ;)\ uUscs AASHTO
T l_rf__L)
Saturated red and gray clay w/trace of fine sand. (‘ —?” CL A-7-6(25
Project No. 28-090-03 Client: Remarks:
Project: S.R. 1/1-95 Interchange
Source: IEB # 15 Sample No.: U-3 Elev./Depth: 56.0
CONSOLIDATION TEST REPORT
Delaware Department of Transportation ]
Materials and Research Laboratory Figure
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CONSOLIDATION TEST REPORT
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Applied Pressure - tsf
Natural Dry Dens Sp. | Overburden P Swell Press. | Swell
| B Pl : c C C ; e
Sat. | Moist. | (pch) Gr. (tsh ], (tsh sl [ (tsf) % @
114.4%] 33.5% 94.4 47.8 | 23.5 | 2.709 122 0.67 0.23 | 0.07 0.792
MATERIAL DESCRIPTION R, :0% 4/ //L/ USscs AASHTO
Saturated light gray clay w/trace of fine to coarse sand. CL A-7-6(23
Project No. 28-090-03 Client: Remarks:
Project: S.R. 1/1-95 Interchange
Source: URS# 1 Sample No.: U-1 Elev./Depth: 24.0
CONSOLIDATION TEST REPORT
Delaware Department of Transportation
Materials and Research Laboratory Figure
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CONSOLIDATION TEST REPORT
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Applied Pressure - tsf
Natural Dry Dens. Sp. | Overburden P Swell Press. | Swell
LL Pl C C C e
Sat. | Moist. | (pcf) Gr. (tsf) | |0 (tsf) ol [ (tsf) % 9
1154 %] 26.1 % 104.9 404 | 18.0 | 2.711 119 ’(2.59\ 0.20 | 0.07 0.614
———s
MATERIAL DESCRIPTION A~ 2.4R}/2) 15y uscs AASHTO
T 7 §
= [
Saturated gray and red clay w/trace of fine sand. CL A-6(20)
Project No. 28-090-03 Client: Remarks:
Project: S.R. 1/I-95 Interchange
Source: URS#3 Sample No.: U-1 Elev./Depth: 35.0
CONSOLIDATION TEST REPORT
Delaware Department of Transportation
Materials and Research Laboratory Figure
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CONSOLIDATION TEST REPORT

Materials and Research Laboratory
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Applied Pressure - tsf
Natural Dry Dens Sp. | Overburden P Swell Press. | Swell
* kL PI : ¢ C C : e
Sat. | Moist. | (pch) r. wsh 7l ash ) C | " (tsf) % P
113.1%| 428% | 819 |s512] 272 2608 1:64 0.8 Po.27 | 0.08 0.987
MATERIAL DESCRIPTION (%, = /.2 kf _-," NY (o ¥5f) Uscs AASHTO
Saturated gray clay w/trace of fine sand. — B . CH A-7-6(30)
Project No. 28-090-03 Client: Remarks:
Project: S.R. 1/I-95 Interchange
Source: URS#3 Sample No.: U-2 Elev./Depth: 50.0
CONSOLIDATION TEST REPORT
Delaware Department of Transportation
Figure
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CONSOLIDATION TEST REPORT
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Applied Pressure - tsf
Natural Dry Dens Sp. | Overburden P Swell Press. | Swell
"| LL PI ) c C C e
Sat. | Moist. | (pcf) Gr. (ts) | (tsf) i (tsf) % °
111.3%] 34.7% 92.0 534 | 253 |-2.729 1:01 1.78 0.25 | 0.09 0.851
MATERIAL DESCRIPTION 2., = 1%5 ] /[38%4/]) USCS | AASHTO
Saturated red and gray clay. = CH A-7-6(30
Project No. 28-090-03 Client: Remarks:
Project: S.R. 1/I-95 Interchange
Source: URS #4 Sample No.: U-1 Elev./Depth: 22.0
CONSOLIDATION TEST REPORT
Delaware Department of Transportation
Materials and Research Laboratory Figure
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CONSOLIDATION TEST REPORT

3
Pcr feu A \
0 = e
[~ B3
oo Wi 7
™
3
'0\\
6 ™
AN
. N
5 o —— —_
& R
= 12 = ~ “\
6 T~ N
) ™= \
o - S~ A,
‘\'() \
~ \
O] -
18 8y
h..""“'---.. \'\
21 s N
O -
---..._,___.Eb
24
27
3.75
3.00
>§ 2.25 f
oN Q
€ 150
N {
075 N >
Iy R L1 L]
0.00 Pawn: O s )
R 2 5 2 10 20 50
Applied Pressure - tsf
Natural Dry Dens Sp. | Overburden P Swell Press. | Swell
‘1 LL | Pl : c C C e
sat. | Moist. | (pch Gr. (tsf) (tsf) 1 s (tsf) % €
113.4%| 26.9% 103.4 421 | 19.8 | 2.729 1.42 1.01 0.20 | 0.06 0.648
MATERIAL DESCRIPTION T, - ;‘.thf’/lr 1z kﬁ") Uscs AASHTO
Saturated gray clay w/some fine sand. /\ 0 5\( M\( | CL A-7-6(19
Project No. 28-090-03 Client: Remarks:
Project: S.R. 1/1-95 Interchange
Source: URS # 4 Sample No.: U-2 Elev./Depth: 37.0
CONSOLIDATION TEST REPORT
Delaware Department of Transportation )
Materials and Research Laboratory Figure
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CALCULATION CHECKLIST

Project:  1-95/SR 1 Interchange Comm. No.: 103-059-27U

RKK-46

Title of Calculation Set: Preconsolidation Stress/OCR Calculations

Project Manager: EMK/JLT

Calculations Prepared By: SAB

Calculation Checked By:

Computer Programs / Files: Excel

Initial Date

Subsurface Characterization approved by Project Manager

AR f/ZZ/O"( Calculations are neat, legible and understandable.
/

cpffﬁ ’f/z fé% Table of Contents is provided.
7

{/{& ‘l/az/; % Heading on each page filled out

ﬁ/&z 0% The first page contains purpose of the calculation.

% qé 2/e¢  Symbols are defined.

A/y1/0% References for data, methods, formulas and computer program names

and version numbers are given.

A4 ‘?/Z&é‘ﬁ Assumptions are listed and those that need to be verified later are
7 Flagged.
W T/Z&A{ Headings on front sheet of each set of computer input and output.
I [
54{5 al/g ;,A‘( All calculations checked and each calculation sheet initialed by
7 [ ( originator before giving to checker.
C@’ / q-ﬁb"O? All calculations checked and each calculation sheet initialed by checker.
(ja()of 7-Z0-0f Calculation set reviewed by Project Manager.

Has this calculation been superseded? Reference new calculation, if

applicable.

This sheet is to be prepared by the originator of the calculation and attached to the front of the

calculation set.

C:DOCUMENTS AND SETTINGS'\SBERKHEIMER DESKTOP\I-95 SR1 CALC CHECK SHEET.DOC
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Table 25. Strain-energy method to evaluate o,

1.Compute the change in work per unit volume for each strain increment according to:

where: AW = change in work (kPa/m®) per unit volume

Oj = stress at beginning of strain increment (kPa)

Of = stress at end of strain increment (kPa)

& = strain at beginning of increment (dimensionless)
€ = strain at end of increment (dimensionless)

2. Plot stress versus summation of work for each respective stress increment. For plotting purposes, it is
assumed that the stress value corresponding to the summation of work is the stress at the end of the

strain increment.

3. A noticeable change in slope should be evident when data are plotted. A curve connecting the data
should have a sharp transition from a flatter slope in the recompression range (slope 1) to a steeper slope
(slope 2) in the virgin compression range. Construct a trend line through the data that represent a line
with slope 1. Construct a second line through the data that represent a line with slope 2.

4. The stress where these two trend lines intersect is the preconsolidation stress. The strain-energy method
is illustrated in figure 50.

1
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e ) \ f
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Figure 49. Illustration of Casagrande method to evaluate preconsolidation stress.
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Delaware Turnpike Improvements
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CONSOLIDATION TEST REPORT (ASTM D2435)

Project: DELAWARE TURNPIKE IMPROVEMENTS - INTERCHANGE (103-059)

Location: IBR-4, T-1 @ 18.0-20.0'

CONSOLIDATION TEST REPORT (ASTM D2435)

The Robert B. Balter Company

519 AN
N
\\
507 <
™
N
495 :
N 0 /
r f?
483 — = -
_-'-"""-cx..,___. N
"ln...-’
AT <~
i """-..,\ N
© ~ N
= 459 < 4\\
= SN T
447 "-..,\ .
Pl N
-..-....-""--. \\;\: L -
435 == oy -
o N
-'"""-<>.__ \1;;:
423 b —
ot o
=l \ N
411
\
399
30
24
S .18
SE
O N- /" —\}\
£ 12 A ; =
= ~
" B of | ™~
" L
f{}r____/_,o-
i ;
00 2 5 ; 2 5 10 20
Applied Pressure - ksf
Natural Dry Dens Overburden Po [fiue Initial Void
' LL Pl | Sp. Gr. c C C L
Saturation | Moisture (pcf) f (ksf) (ksf) ¢ r Ratio
803% | 142% 115.5 2| 5 | 275 165255 005 | o001 0.487
MATERIAL DESCRIPTION £ | uscs | aasHTO
Mottled Yellwish Brown & Gray SANDY SILTY C]LF}:'L{}O'Q Ce h‘ ’3)11";(_& CL-ML
Project No. 14678 Client: RUMMEL, KLEPPER AND KAHL Remarks:

Undisturbed Specimen
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CONSOLIDATION TEST REPORT (ASTM D2435)

T

RK & K Job No. 103-059
Location: IBR-5, T-2@31.5'-33.5'

CONSOLIDATION TEST REPORT (ASTM D2435)

The Robert B. Balter Company
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Applied Pressure - ksf
Natural Dry Dens Overburden P Initial Void
: : ' LL Pl | Sp. Gr. c Cc C h
Saturation | Moisture |  (Pcf) e (ksf) (ksh)  Pelue. © r Ratio
709% | 174% 101.4 21| 3 | 2.69 347 /574 015 | 002 0.661
MATERIAL DESCRIPTION 9.57 54 UsCs AASHTO
Mottled Red & Gray SANDY SILT. [<,ap ¢ e ’ NV \ ML
Project No. 14678 Client: RUMMELL,KLEPPER & KAHL. LLC Remarks:
Project: DELAWARE TURNPIKE IMPROVEMENTS -Interchange Undisturbed Sample
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CONSOLIDATION TEST REPORT (ASTM D2435)
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Applied Pressure - ksf
Natural Dry Dens. Overburden Pe c c Initial Void
Saturation | Moisture (pcf) UL | B | 8p. G, (ksf) (ksf) ¢ r Ratio
98.0 % 2715 % 969 . 42 22 275 3.26 2/,@ 0.22 0.06 0.772
MATERIAL DESCRIPTION fFinct. £, =5 |33 USCS AASHTO
 E—
Dark Red LEAN CLAY. CL
Project No. 14678 Client: RUMMEL, KLEPPER AND KAHL Remarks:
Project: DELAWARE TURNPIKE IMPROVEMENTS - INTERCHANGE (103-059) Remolded Sample
Location: IBR-15 T-1 @ 19.5-21.5'
CONSOLIDATION TEST REPORT (ASTM D2435)
The Robert B. Balter Company
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CONSOLIDATION TEST REPORT (ASTM D2435)
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Applied Pressure - ksf
Natural Dry Dens. Overburden Pc c c Initial Void
Saturation | Moisture (pcf) A s (ksf) ksf) (2ofe. © r Ratio
88.9% | 167% 113.7 31 | 13 | 2766 3847740, 016 | 0.0s 0.519
MATERIAL DESCRIPTION ¢wl ] uscs | AAsHTO
) /) = 3
Mottied Brown & Tan LEAN CLAY, Fino® fo. | 6.7k CL
Project No. 14678 Client: RUMMELL,KLEPPER & KAHL. LLC jRemarks:
Project: DELAWARE TURNPIKE IMPROVEMENTS -Interchange Undisturbed Sample
RK & K Job No. 103-059
Location: IBR-32,T-3@50.0'-52.0'
CONSOLIDATION TEST REPORT (ASTM D2435)
The Robert B. Balter Company
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CONSOLIDATION TEST REPORT (ASTM D2435)
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Applied Pressure - ksf
Natural Dry Dens. Overburden P c c Initial Void
Saturation | Moisture (pcf) LL-| P |Sp.Gr. (ksf) (ksf) Rupe ~C d Ratio
863% | 17.5% 110.9 23 | 18 | 265 U, 783, ¢| o011 | 003 0.536
MATERIAL DESCRIPTION  Finc® f.  [pv | uscs AASHTO
=
] Gray SANDY ORGANIC CLAY. OL
Project No. 14678 Client: RUMMELL,KLEPPER & KAHL. LLC ) Remarks:
Project: DELAWARE TURNPIKE IMPROVEMENTS -Interchange Undisturbed Sample
RK & K Job No. 103-059
Location: IRW-9,T-2@35.0-37.0
CONSOLIDATION TEST REPORT (ASTM D2435)
The Robert B. Balter Company
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CONSOLIDATION TEST REPORT (ASTM D2435)
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Applied Pressure - ksf
Natural Dry Dens. Overburden Pe C c Initial Void
Saturation| Moisture (pcf) LL. | Pt {0 Gr (ksf) (ksf) e Ce r Ratio
96.0 % 18.9 % 108.7 36 21 2.650 9.91//"2 241 013 0.03 0.522
MATERIAL DESCRIPTION Facd /o = 12,459 |kef uscs AASHTO
; =
Mottled Red & Gray LEAN CLAY. CL
Project No. 14678 Client: RUMMELL,KLEPPER & KAHL. LLC Remarks:
Project: DELAWARE TURNPIKE IMPROVEMENTS -Interchange Undisturbed Sample
RK & K Job No. 103-059
Location: IRW-23,T-2@24.5-26.5
CONSOLIDATION TEST REPORT (ASTM D2435)
The Robert B. Balter Company
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CONSOLIDATION TEST REPORT (ASTM D2435)

Project: DELAWARE TURNPIKE IMPROVEMENTS - INTERCHANGE (103-059)

Location: IRW-32, T-1 @ 25.0-27.0'
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Applied Pressure -
Natural Overburden c c Initial Void
- . c r :
Saturation | Moisture (ksf) - Ratio
96.8 % 19.0 % 0.14 0.04 0.545
MATERIAL DESCRIPTION USCS AASHTO
Mottled Red & Gray LEAN CLAY (CL)  [F1A6Q CL
Project No. 14678 Client: RUMMEL, KLEPPER AND KAHL Remarks:

The Robert B. Balter Company

CONSOLIDATION TEST REPORT (ASTM D2435)

Undisturbed sample
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CONSOLIDATION TEST REPORT (ASTM D2435)
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Applied Pressure - ksf '
Natural Dry Dens Overburden P : Initial Void
’ LI Pl | Sp. Gr. C C, C .
Saturation | Moisture (pcf) P (ksf) (ksf) fb"ﬂ“ P r Ratio
94.6 % 26.1 % 100.5 47 25 290 2.24/Z .? 0.20 0.07 0.801
MATERIAL DESCRIPTION 1nad. . ]5.22 |/ | Uscs | AASHTO
1"
Red LEAN CLAY. CL
Project No. 14678 Client: RUMMELL,KLEPPER & KAHL. LLC Remarks:
Project: DELAWARE TURNPIKE IMPROVEMENTS -Interchange Undisturbed Sample

RK & K Job No. 103-059

Location: IRW-33,T-1@27.0-29.0
CONSOLIDATION TEST REPORT (ASTM D2435)

The Robert B. Balter Company
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CONSOLIDATION TEST REPORT (ASTM D2435)

RK & K Job No. 103-059

Location: IRW-33A,T-1@24.0-26.0'
CONSOLIDATION TEST REPORT (ASTM D2435)

The Robert B. Balter Company
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Applied Pressure - ksf
Natural Dry Dens Overburden P Initial Void
' LL Pl | Sp. Gr. c C C ;
Saturation | Moisture (pcf) . (ksf) ksh) fefprC ! Ratio
88.6% | 218% 107.8 42 | 21 | 2787 249/(,% | 019 | 007 0.685
MATERIAL DESCRIPTION Finpf. fo. =/ [7,/5|){| uscs AASHTO
| E—
Red LEAN CLAY. CL
Project No. 14678 Client: RUMMELL,KLEPPER & KAHL. LLC Remarks:
Project: DELAWARE TURNPIKE IMPROVEMENTS -Interchange Undisturbed Sample
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CONSOLIDATION TEST REPORT (ASTM D2435)
659 T
539 : \\ PC: fu i
E L z \\
-
T \
519 \
T\\\ N\
.499 N \
NN
& A79 \\\
: SEERA
o s | \\
2 =~ \
= N X
NN A\
.419 TN
N
.\'\.
.399 ™~
\;.___\
379 "--53\
.359 b
040
032
E 024 =
>E ™~ O
o | |
C:E; 016 P I il \\f\{ 1]
1A
| N /|
.008
ot T
.——"'//- .
0063 2 5 2 5 10 20
Applied Pressure - ksf
Natural Dry Dens. : Overburden P c c Initial Void
Saturation | Moisture (pcf) LL | P | Sp.Gr (ksf) (ka)_,_f%t*”’ ¢ r Ratio
134.6 % 25.7% 114.7 44 22 2.83 ) 7.92/‘8,?5' 0.18 0.04 0.541
MATERIAL DESCRIPTION  [Fyaed £ > 154 \)./ | uscs AASHTO
 ———
Moittled Red & Gray Lean CLAY (CL) / CL
Project No. 14678 Client: RUMMEL, KLEPPER AND KAHL Remarks:
Project: DELAWARE TURNPIKE IMPROVEMENTS - INTERCHANGE (103-059) UNDISTURBED SPECIMEN
Location: IRW-42, T-2 @ 30.0-32.0
. CONSOLIDATION TEST REPORT (ASTM D2435)
The Robert B. Balter Company
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RKK-91

CONSOLIDATION TEST REPORT (ASTM D2435)

Location: IRW-44, T-1 @ 25.0-27.0°

Project: DELAWARE TURNPIKE IMPROVEMENTS - INTERCHANGE (103-059)

CONSOLIDATION TEST REPORT (ASTM D2435)

The Robert B. Balter Company
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Applied Pressure - ksf
Natural Dry Dens Overburden P Initial Void
) LL Pl | Sp. Gr. c C, ] ;
Saturation | Moisture (pef) : d (ksf) (kst) Rfo=c J Ratio
98.5 % 235 % 103.6 40 21 2.75 5.81/?5,l e 0.17 0.05 0.657
MATERIAL DESCRIPTION FinoR fe  \[743 k7] | uscs | aasHTO
Brown LEAN CLAY (CL) CL
Project No. 14678 Client: RUMMEL, KLEPPER AND KAHL Remarks:
UNDISTURBED SAMPLE
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CONSOLIDATION TEST REPORT (ASTM D2435)

Location: IRW-49, T-2 @ 30.0-32.0'

Project: DELAWARE TURNPIKE IMPROVEMENTS - INTERCHANGE (103-059)

CONSOLIDATION TEST REPORT (ASTM D2435)

The Robert B. Balter Company
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Applied Pressure - ksf
Natural Dry Dens. Overburden P Initial Void |
| LL PI . Gr. ¢ C, C k
Saturation | Moisture (pcf) 3.0 (ksf) (ksf) ,f(, R d Ratio
97.7 % 173 % 1134 60 41 2.68 10.21/3 0.09 0.03 0.475
MATERIAL DESCRIPTION Finc® o >/l k|| uscs |  aasHTO
Dark Gray FAT CLAY (CH) l‘ CH
Project No. 14678 Client: RUMMEL, KLEPPER AND KAHL Remarks:
Undisturbed Sample
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CONSOLIDATION TEST REPORT (ASTM D2435)
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Applied Pressure - ksf
Natural Dry Dens Overburden P Initial Void
— | LL | PI |Sp.Gr. ¢ C C -
Saturation | Moisture (pcf) P (ksf) (ksf) | Fut® ¢ Ratio
.86.7 % 17.5% 111.2 NP NP 2.785 16. 55[’0 gl 0.19 0.03 0.563
MATERIAL DESCRIPTION Uscs AASHTO
Light Brown Silty SAND (M) i nal. /. TU !/A SM
Project No. 14678 ’ Client: RUMMEL, KLEPPER AND KAHL Remarks:
Project: DELAWARE TURNPIKE IMPROVEMENTS - INTERCHANGE (103-059) Undisturbed Specimen

Location: IRW-50, T-1 @ 25.0'-27.0'
CONSOLIDATION TEST REPORT (ASTM D2435)

The Robert B. Balter Company
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CONSOLIDATION TEST REPORT (ASTM D2435)

RK & K Job No. 103-059
Location: IRW-51,T-1@25.0'-27.0'

CONSOLIDATION TEST REPORT (ASTM D2435)

The Robert B. Balter Company
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Applied Pressure - ksf
Natural Dry Dens Overburden P Initial Void
’ LL Pl | Sp. Gr. c C C :
Saturation | Moisture |  (pcf) L[PG 1 s ksh)  /f|uoe® ' Ratio
96.9 % 223 % 105.8 38 19 2.779 3.88ﬁff 0.23 0.09 0.640
MATERIAL DESCRIPTION Finol lc  ~[y¢q .|| uscs |  aasHTO
[ ———
Mottled Red & Tan LEAN CLAY. CL
Project No. 14678 Client: RUMMELL,KLEPPER & KAHL. LLC Remarks:
Project: DELAWARE TURNPIKE IMPROVEMENTS -Interchange Undisturbed Sample
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CALCULATION CHECKLIST

Project: ¢ K—l/ )-94 } MNTERCHANGE Comm. No.:  jpa-osz

Title of Calculation Set: <77 gupn; 7 FLATES

Project Manager:

A

Calculations Prepared By: RE<

Calculation Checked By:
Computer Programs / Files: [, cc Praxie 2D
Initial Date
B2 2269 Subsurface Characterization approved by Project Manager
R2< 22~ Calculatioﬁs are neat, legible and understandable.
2B L-2#O] Table of Contents is provided.
BRRS 2-2-©9 Heading on each page filled out
RS L-2-059 The first page contains purpose of the calculation.
PR 2-2 -9 Symbols are defined.
225 2-2-£4 References for data, methods, formulas and computer program names
and version numbers are given.
BES A-2-309 Assumptions are listed and those that need to be verified later are
Flagged.
ERrs Z-2 - ©9 Headings on front sheet of each set of computer input and output.
BRs A-2-07 All calculations checked and each calculation sheet initialed by
originator before giving to checker.
EMnS 2\ L\\oc’[ All calculations checked and each calculation sheet initialed by checker.

Calculation set reviewed by Project Manager.

Has this calculation been superseded? Reference new calculation, if
applicable.

This sheet is to be prepared by the originator of the calculation and attached to the front of the
calculation set.
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Elastic Settlement Back Calculation

Report created by FoSSA(2.0): Copyright (¢) 2003-2006, ADAMA Engineering, Ing,

PROJECT IDENTIHICATION

Title: Elastic Settlement Back Calculation
Project Number: 103-059 -

Client: Deldot

Designer: BBS

Station Number:

Description:

Settlement Plate Back Calculation

Company's information:

Name: Rummel, Klepper & Kahl
Street: 81 Mosher Street
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Fax #:
E-Mail;
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Present Date/Time: Wed Jan 07 13:14:51 2009 M:\..... INTERCHANGE FINAL DESIG_N 200_8\_C§lculatin_nkcltlmenl_ plale\ﬁpal SP Sla_ge 1 Combined. 28T

Viaris 2Pt Vororss 20 Pk Wirnhan 10 Fai A U L 2 Pt Vv 20 Pt Vi ot 20 FeslA Vimion 20 Pty 4 Virvion 1 Pl Versioss 20 FusX Vimion 1 FastA Vervion 10 Feli A ‘a3 oA Vomicm 10 FesSA Varsion 20,

m‘fﬁ e

INPUT DATA - FOUNDATION LAYERS - 6 layers

Wet Unit Poisson's Ratio Description
Weight, v W of Soil
[Ib/f3]

1 125.00 0.30

2 130.00 0.40

3 130.00 0.40

4 130.00 0.40

5 130.00 0.40

6 125.00 0.30

INPUT DATA — EMBANKMENT LAYERS - 1 layers

Wet Unit Description
Weight, Y of Soil
[tb/ft3]

| 130.00

INPUT DATA OF WATER
Point Coordinates (X, 7) :
# X) Z)
[ ft.] [ ft.1

1 300.00 375.00

0

Voo 20 FolSA Virsiow 2.0 FOliiA, Ve an 20 FoSiA, Versaon 70 FadiA Verah. 20 Falci, Vemkim 2 FifiA Veriim 20 Fak s Venia TAFaS1A Vernion 20 Pl A Yarmion 20 FaSa, Vemne 20 FasSA Yaros 20 FiSA Vercos 28 FaSiA Vanion 20 FrSTA Veios 20 Foltf 4 Varsivn Z0Fc3A Vanicn 20 Fob4A N
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Elastic Settlement Back Calculation
ML BINTERCHANGE FINAL DESIGN ZOGS\Calculalion\geltlemml p];nc_\Fingl sp Sta_gc 1 Combined. 25T

Veralom 2,0 Full, Veminws 20 Pt Venim 24 Falfih A Vershes 20 Fold LY FaSA Vanin 20,

s ca s S S

DRAWING OF SPECIFIED GEOMETRY

FoSSA -- Foundation Stress & Settlement Analysis
) Present Datefl'ime: Wed Ja.r! 97.]3:14:51 2009

et i s /
il Lz 3 R LT
SP1345  SR246

1 A5
SteaTuM

el

SteATUM 24

STRPATUM Ja oo

SHZATUM 2A
228

@ & @8 o

STATUM 44
£ )0

SrRATUM b @
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FoSSA -- Foundation Stress & Settlement Analysis Elastic Settlement Back Calculation
Present Date/Time: Wed Jan 07 13:14:52 2009 M .WINTERCHANGE FINAL DESIGN 2008\Calculation\settlement plﬂle\F’mal SP Slage | Combined 28T
Wyrrkom 3 Fuoin Vershat 20 Fasoih Vestnm 2 Fuss A Vovdon 10 FoiSA Y emion 20 PS8, Ve oy orm 20 F oS A Wy 2O FSA Ve ZEEoSNA Y 20 FulSA Vs O iasA Yanivm 10 FedSA Vianion 20 Fa¥A Ver e 20 FoltiA Vervew 20 FrlS A, Verriem 241

H%“‘ﬁ

INPUT DATA FOR CONSOLIDATION —— g =1/2

Layer # (5:3 ~0y) Ce Cr e Cv Drains at :
Underging given at layer's
Consolidation boundaries in [1b/f?] [ft %/day]

[Yes/No] atTop Bottom

No N/A N/A N/A N/A N/A N/A N/A
Yes 73500 6750.0 0.09 0.01 0.66 0.7500 Top
Yes 6750.0 61000 0.09 0.01 0.66 0.7500 Top
Yes 6100.0 42400 0.11 0.01 0.60 0.7500 Bottom
Yes 4240.0  2990.0 Q.11 0.01 0.60 0.7500 Bottom
No - N/A N/A N/A N/A N/A N/A N/A

[= WV R -V I
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Present Date/Time: Wed Jan 07 13:14:52 2009 ML, RINTERCHANGE FINAL DESIGN 2008\Caleulation'setlement plate\Final SP Stage 1 Combined 28T
SN Vondon 20FoliS 4 FeiEA Y =0

Venisn 20FeiiA omin 3 ‘i 20 Pl A Vorviem 2.0 FaliiA Venla 10 FatiA Vorbom 2.0 FulliA Verviam 20 Pt A Vrsiom 20 Fusii Ve 10 Fal¥A

2]

IMMEDIATE SETTLEMENT, Si

Node Settlement along section: Layer Young's Poisson's  Settlement Initial Final Total Settlement
# X Y Modulus, Ratio, of each Z Z* Sum of Si(k),
(k) E u layer, Si(k)
[ ft.] [ ft.] Mo/t 2] [ ft.] [ ft.] [ ft.] [ t.]
1 275.00 0.00 1 1500000  0.3000 386.00 385.92 0.08
2 818000 0.4000 0.0068
3 545000 0.4000 0.0112
4 818000 0.4000 0.0256
5 1364000  0.4000 0.0112
6 1364000  0.3000 @
2 300.00 0.00 1 1500000  0.3000 0.0081 386.00 38592 0.08
<p— |t 2 813000 0.4000 0.0068
3 545000 0.4000 0.0112
4 818000 0.4000 0.0256
5 1364000  0.4000 0.0111
6 1364000  0.3000 0.0199
3 325.00 0.00 1 1500000  0.3000 0.0081 386.00 385.92 0.08
2 818000 0.4000 0.0070
50 -3, 445 3 545000 04000  0.0115
4 818000 ° 0.4000 0.0257
5 1364000  0.4000 0.0108
6 1364000  0.3000 0.0191
4 350.00 0.00 1 1500000  0.3000 0.0082 386.00 385.92 0.08
2 318000 0.4000 0.0073
3 545000 0.4000 0.0119
4 818000 0.4000 0.0252
5 1364000  (.4000 0.0101
6 1364000  0.3000 0.0174

*Note: Final Z is calculated assuming only 'Immediate Settlement' exists.
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WZ Ocog 0,!07L— f,;?

o o, 0080
Ly 18
o, oY 1,27

-2 56
P A B & 0.0
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FoSSA -- Foundation Stress & Settlement Analysis Elastic Settlement Back Calculation
Present Date/Time: Wed Jan 07 13:14:52 2009 M. AINTERCHANGE FINAL DESIGN 2008\Calculaticn\settlement plate\Final SP Stage 1 Combined. 25T
e 8o A v 7 Ao 1 Yo A Yo A5V A DA s CFSA Vi S it Gt i Ve S 4 A e SOt S o Gt Yo 2 AL 2R

KEK%Z'Z1ﬁf

ULTIMATE SETTLEMENT, Sc

Node Original Settlement Final
# X Y Z Sc Z*
[ ft.] [ ft.] [ ft.] [ ft.] [ ft.]

1 275.00 0.00 386.00 0.08 385.92
2 300.00 0.00 386.00 0.08 385.92
3 325.00 0.00 386.00 0.08 385.92
4 350.00 0.00 386.00 0.08 385.92

*Note: Final Z is calculated assuming only 'Ultimate Settlement' exists.

o=t =Ty Veion TOF A Vet 20 FabSA Vans Vs ZOFAISA Varskom 20 FoXSA Vanim 0 F oS\ sriom 20 F LA Varicom 20 P8 Varsirs 20 F oA, Y rirm 28 i A Verom S0 F i3, Vo =0 FaSiA, Ve s 23 FaS5 A Voaiot 20 FoiS A Wi L7 FoSEA Vortios =5 Fo3 . Vi =3 FoSSA Vemvos 10 Fob® & Vi T8
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FoSSA -- Foundation Stress & Settlement Analysis Elastic Settlement Back Calculation
Present Date/Time: Wed Jan 07 13:14:52 2009 ML INTERCHANGE FINAL DESIGN 2008\Caleulation\seitlement plate\Final SP Stage | Combined.2ST
et £ Vo 2o o 33 et o 1 ot 1 i bt e s o S e N e v caf-ehe e esonts e ety nal SF St mbined

TABULATED GEOMETRY: INPUT OF FOUNDATION SOILS
Found. Point Coordinates (X, Z) :
Soil # X (Z) DESCRIPTION
# [ ft.] [ ft.]
1 1 300.00 386.00
2 1 300.00 370.00
3 1 300.00 360.00
4 1 300.00 350.00
5 1 300.00 320.00

6 1 300.00 300.00

Vaiow 20 FoS¥A Vanion 20 FoSA Vaniow 2 FoSSA Yamicn 10 FaSSA Yaniou 2.0 FOSA Vershm .0 F il Ve 20 FaSilA Veron S Fen Vembe 34 FaliA wan k20 FeliS A Vervioes 23 Faliih Verakm 30 FoiSA Version 2.0 FriSS A tanion 20 Fetid A Vansion 210 F oS3 A varion T8 F aXAA, Vans 20 Fasss, Vomkes 28 Folt5A Veftints 20 F ook Vervird 20 FoS Yrmron 20 FoS3A Varrion 20
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FoSSA - Foundation Stress & Settlement Analysis Elastic Settlement Back Calculation
Present De_nefl' ime: Wed Jan 07 13:14:52 2009 M WINTERCHANGE FINAL DESIGN 2008\Calculation'settlement plate\Final SP Stage | Combined 25T

Yemim 20F: 2 Pt Vit 3 tvmts, 200 PS5, Wpppinty 1 PS5, st 30 Folit & Vevlom 3PS & Vrckors 3 PSS Veriont 200 Foti5 8 Virviom .8 FolSt Yorsiom 10 Pl A Varsiom 30 P54 Vo 18 Ful s, Vondos 3 P Verkm 340 Fetig A Narivn 20 Foiy A Virsiom 20 FulYA Veniom 30

S
TABULATED GEOMETRY: INPUT OF EMBANKMENT SOILS

Embank. Point Coordinates (X, Z) :
Soil # 6.4 VA DESCRIPTION
# [f]  [f]

1 X1=145.00 [f] 1 178.00 396.00
X2=42000[ft] 2 388.00 396.00

Vertim 20 FaSiA Vanion 30 FaliSA Vansom 20 Fat A Verslow 20 FaiSA Varias 25 FoSaA Vertion 20 FaStA Varsice 30 FaSSA Vankom 10 Fald, Ve 2.0 FOSA W oruks 2 FaiSs Varkon 20 Faiila, Vericm 2.0 FoiiA Vertas, 20 FaSith, Ven i S0F eI A ke 20 Falia Vamke: 20 Faiila, Varnke 20 FeSSA Verim 20 Pl A, Verios 2 FSEA Vanim 10 FoSSA vanion 32 FOSSA Vanim 70
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249{ A
INPUT DATA - FOUNDATION LAYERS - 6 layers

Wet Unit Poisson's Ratio Description
Weight, Y n of Soil
[1b/§t3]

1 125.00 0.30

2 130.00 0.40

3 130.00 0.40

4 130.00 0.40

5 130.00 (.40

6 125.00 0.30

INPUT DATA ~ EMBANKMENT LAYERS - 2 layers

Wet Unit Description
Weight, Y of Soil
[Ib/ft3]

1 130.00

2 130.00

INPUT DATA OF WATER
Point ’ Coordinates (X, Z) :
# (X) 4]
[ ft.] [ft.]
1 300.00 375.00
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Viron 20 Fa¥sA Venion 10FatsA

Yarien 22
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INPUT DATA FOR CONSOLIDATION — ¢ =172

2

55)

Layer # (Up - Ce Cr el Cv Drains at ;
Underging given at layer's
Consolidation boundaries in [1b/ft?] [ft 2/day]
[Yes/No] atTop Bottom
1 No N/A N/A N/A N/A N/A N/A N/A-
2 Yes 7400.0  6800.0 0.09 0.01 (.66 0.7500 Top
3 Yes 6800.0 6180.0 0.09 0.01 0.66 0.7500 Top
4 Yes 6180.0 43000 0.11 0.01 0.60 0.7500 Bottom
5 Yes 4300.0 30500 0.11 0.01 0.60 0.7500 Bottom
6 No N/A N/A N/A N/A N/A N/A N/A
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27 e A1
IMMEDIATE SETTLEMENT, Si
Node Settlement along section: Layer Young's Poisson's  Settlement Initial Final Total Settlement
# X Y Modulus, Ratio, of each Z Z* Sum of Si(k),
&) E n layer, Si(k)
[ ft.] [ ft.] [1b/ft 2] [ ft.] [ ft.] [ ft.] [ ft.]
1 275.00 0.00 1 1500000  0.3000 0.0209 386.00 385.80 £:20
2 818000 0.4000 0.0178 0.0651
3 545000 0.4000 0.0284 o
4 818000 0.4000 0.0616
5 1364000  0.4000 0.0257
6 1364000  0.3000 0.0442
2 300.00 0.00 1 1500000  0.3000 0.0221 386.00 385.78 827"
2 818060 0.4000 0.0203 0 045 ©
3 545000 0.4000 0.0333 !
4 318000 0.4000 0.0710
5 1364000  0.4000 0.0284
6 1364000  0.3000 0.0469
3 325.00 0.00 1 1500000  0.3000 0.0231 386.00 385.77 x
2 818000 0.4000 0.0217 o, 0684
3 545000 0.4000 0.0353
4 818000 0.4000 0.0731
5 1364000  0.4000 0.0284
6 1364000  0.3000 0.0458
4 350.00 0.00 1 1500000  0.3000 0.0237 386.00 385.79 Q21
' 2 818000 0.4000 0.0211 0,060
3 545000 0.4000 0.0325 1>
4 818000 0.4000 0.0644
5 1364000  0.4000 0.0246
6 1364000  0.3000 0.0406

*Note: Final Z is calculated assuming only Immediate Settlement' exists.
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ULTIMATE SETTLEMENT, S¢

Node Original Settlement Final
# X Y zZ Sc Z*
L ft] [ft] [ ft.] [ft.] [ ft]

1 275.00 0.00 386.00 0.16 385.84
2 300.00 0.00 386.00 0.18 385.82
3 325.00 0.00 386.00 0.18 385.82
4 350.00 0.00 386.00 0.16 385.84

*Note: Final Z is calculated assuming only 'Ultimate Settlement' exists.
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TABULATED GEOMETRY: INPUT OF FOUNDATION SOILS g/
Found. Point Coordinates (X, Z) :
Soil # X) (Z) DESCRIPTION
# [ ft.] [ ft.]
1 1 300.00 386.00
2 1 300.00 370.00
3 1 300.00 360.00
4 1 300.00 350.00
3 1 300.00 320.00

6 1 300.00 300.00
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TABULATED GEOMETRY: INPUT OF EMBANKMENT SOILS

Embank, Point Coordinates (X, Z) :

Soil # X) (Z) DESCRIPTION
# [ ft.] [ft.]

1 X1=145.00[ft] 1 190.00 402.00

X2=42000[ft] 2 380.00 402.00

2 X1=145.00[ft] 1 190.00 402.00

X2=42000[ft] 2 250.00 402.00

3 275.00 412.00

4 350.00 415.00

5 375.00 402.00

6 380.00 402.00
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CALCULATION CHECKLIST RKK-150

Project: SR 1/I-95 Interchange Comm. No.: 103-059-27U

Title of Calculation Set: RW 9 Cost Analysis

Project Manager: EMK/JLT

Calculations Prepared By: SAB

Calculation Checked By:

Computer Programs / Files: MSEW 3.0, Excel

Initial Date
Subsurface Characterization approved by Project Manager
% [ /26 og¢ _ Calculations are neat, legible and understandable.
7 71
% - = Table of Contents is provided.

A (/2¢/09 Heading on each page filled out
’ 1

Sfi’? [ /)c,, AT The first page contains purpose of the calculation.
[ 7

g‘fﬁ {/ AG/A‘I Symbols are defined.

§,4§ ( /zéﬁq References for data, methods, formulas and computer program names
K and version numbers are given.

% (/ Z(»/ o1 Assumptions are listed and those that need to be verified later are
P Flagged.

S @ (Zz§{oj Headings on front sheet of each set of computer input and output.

S/(?).’ / 2¢/s1  All calculations checked and each calculation sheet initialed by
originator before giving to checker.

( ﬁ](}( ‘ "ZG’ -09 All calculations checked and each calculation sheet initialed by checker.

AR W2 Calculation set reviewed by Project Manager.

Has this calculation been superseded? Reference new calculation, if
applicable.

This sheet is to be prepared by the originator of the calculation and attached to the front of the
calculation set.
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AASHTO 2007 (LRFD)
SR 1/1-95 Interchange

PROJECT IDENTIFICATION

Title: SR 1/1-95 Interchange
Project Number: 103-059-27U

Client: DelDOT

Designer: SAB

Station Number: 1252+00
Description:

Retaining Wall9  DRAINED Analysis H=29" L/H=0.7 LWEF=17'
#57 Stone=12"

Company's information:

Name: RK&K Engineers, LLP
Street: 81 Mosher St

Baltimore, MD 21224

Telephone #: 410-728-2900
Fax #:
E-Mail:
Original file path and name: M:\projects\2003\03059 deltrnpk\Geotech\INTERCHANGE FIN.....
..... 00 DRAINED Trial. BEN
Original date and time of creating this file: Mon Oct 20 13:34:41 2008
PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE

using METAL STRIPS as reinforcing material.
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Present Date Time: Mon Jan 26 09 29:02 2009 M Relaunmg Wall & Fma] Design'STA I25’+00 Cost Anal)SLs RW 9 STA 1252+00 DRAINED TriaL BEN
Vomim 18 VAEY Vi 13 VAT Va1 VEW Vi 13 VBEW A miy LOASE Vo 12 AASER Vi 10 VAW Vi BOVEEER Vimm 10 ASES' Vi §0 SIS Ve 19655 Vi 32 USEW Verris 13 VSER Vi 10 MSER Vi §0 WSS Voo 10 VSIS, Vepis 12 MEER Voo 19 AESE Ve 10 VSER Ve 10 A Vimin 10 ASER Vi35
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SOIL DATA

REINFORCED SOIL
Unit weight, ¥ 68.1 Ib/ft 3
Design value of internal angle of friction, ¢ 38.0°

RETAINED SOIL
Unit weight, ¥ 68.9 Ib/ft?
Design value of internal angle of friction, ¢ 38.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, ¥ equiv. 85.0 Ib/ft?
Equivalent internal angle of friction,  §equiv. 24.0°
Equivalent cohesion, ¢ cquiv. 0.0 Ib/ft?

Water table does not affect bearing capacity
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2379 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.2379 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc=19.32 N y=9.44
SEISMICITY

Not Applicable
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INPUT DATA: Metal strips

(Analysis)
DATA Metal strip Metal strip Metal strip Metal strip Metal strip
type #1 type #2 type #3 type #4 type #5
Yield strength of steel, Fy [kips/in ?] 65.3 N/A N/A N/A N/A
Gross width of strip, b [in] 2.0 N/A N/A N/A N/A
Vertical spacing, Sv [ft] Varies N/A N/A N/A N/A
Design cross section area, Ac [in ?] 0.23 N/A N/A N/A N/A

Ribbed steel strips.
Uniformity Coefficient of reinforced soil, Cu = D60/D10 = 4.0

Friction angle along reinforcement-soil interface, p

@ the top 60.97 N/A N/A N/A N/A

@ 19.7 ft or below 32.00 N/A N/A N/A N/A
Pullout resistance factor, F*

(@ the top 1.80 N/A N/A N/A N/A

(@ 19.7 ft or below 0.62 N/A N/A N/A N/A
Scale-effect correction factor, o 1.00 N/A N/A N/A N/A

Variation of Lateral Earth Pressure Coefficient With Depth

K/K
z K /Ka 500 1.0 2.0 ® 30
0 ft 1.70 - _
33 ft 1.60 AL, /
6.6 ft 1.55 : /
9.8 ft 1.45 0.8 /
13.1 ft 1.35 : /I
16.4 ft 1.30
19.7 ft 120 o4
26.2
32.8
{
i
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Present Dale.'hrne Mon Jan 26 09:29:02 2009 M:\.....Retaining Wall 9 Final Design'STA 1252+00 Cost Analysis'RW 9 STA 1252+00 DRAINED Trial. BEN
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INPUT DATA: Facia and Connection | e - o5 1
(Analysis)

FACIA type: Segmental precast concrete panels.
Depth of panel is 1.00 ft. Horizontal distance to Center of Gravity of panel is 0.50 ft.
Average unit weight of panelis Y= 150.00 Ib/ft 3

Top of wall

Z /Hd To-static / Tmax 7/ Hd 0.00

0.25 —
0.00 1.00 . i
0.25 1.00 0.50
0.50 1.00 0.75
0.75 1.00 1.00

1.00 1.00 1.00 0.90 0.80 0.70 0.60 0.50
To-static / Tmax

D A T A (for connection only) Type #1 Type #2 Type #3 Type #4 Type #5

Product Name - N/A N/A N/A N/A

Strength reduction at the connection,
CRu=Fyc /Fy 0.90 N/A N/A N/A N/A
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INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 29.00 [ft] { Embedded depth is E = 3.00 ft, and height above top of finished
bottom grade is H=26.00 ft }

Batter, ® 0.0 [deg]

Backslope, B 0.0 [deg]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
“ " [Uniformly distributed dead load is 0.0 [Ib/ft *], and live load is 250.0 [1b/ft *]

ANALYZED REINFORCEMENT LAYOUT:

SCALE:
02468 10[fl]
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AASHTO 2007 (LRFD) Input Data
INTERNAL STABILITY
Load factor for vertical earth pressure, EV, from Table 3.4.1-2: YpEV 1.35
Load factor for earthquake loads, EQ, from Table 3.4.1-1: Yp-EQ 1.00
Load factor for live load surchrge, LS, from Figure C11.5.5-3(b): YpLs 1.75
(Same as in External Stability).
Load factor for dead load surchrge, ES: YoEs 1.50
(Same as in External Stability).
Resistance factor for reinforcement tension from Table 11.5.6-1: ) Static Combined static/seismic
Metal Strips: 0.75 1.0C
Resistance factor for reinforcement tension in connectors from Table 11.5.6-1: ¢ Static Combined static/seismic
: Metal Strips: 0.75 1.00
i Resistance factor for reinforcement pullout from Table 11.5.6-1: 0] 0.90 1.20
g EXTERNAL STABILITY
: Load factor for vertical earth pressure, EV, from Table 3.4.1-2 and Figure C11.5.5-2: Static Combined Static/Seismic
Sliding and Eccentricity YpEV 1.00 YrEQ 1.00
Bearing Capacity Yp-EV 1.35 YpEQ 1.35
Load factor of active lateral earth pressure, EH, from Table 3.4.1-2 and Figure C11.5.5-2: Yo-EH 1.50
‘ Load factor of active lateral earth pressure during earthquake (does not multiply Pag and Pyg ): (Y pEnt )EQ 1.50
% Load factor for earthquake loads, EQ, from Table 3.4.1-1 (multiplies P,z and Pjg ): Y pEQ 1.00
! Resistance factor for shear resistance along common interfaces from Table 10.5.5.2.2-1: Static Combined Static/Seismic
‘ Reinforced Soil and Foundation o, 1.00 1.00
‘ Reinforced Soil and Reinforcement ¢ 1.00 1.00
‘ Resistance factor for bearing capacity of shallow foundation from Table 10.5.5.2.2-1: Static Combined Static/Seismic
| s 0.65 0.65
SR 1/1-95 Interchange Page 6 of 9
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MSEW -- Mechamcally Stabilized Earth Walls

Present Dale.Tn'nc Mon Jan 26 09:29.02 7009

Vw13 USEW Vi 1 MW Vimim 10 MAE Vi LOVISER Ve 10 VLR Vonim 1IASER

M:

2% Vemim 10 VSEW Vomam L0 MEER Vi LIVSER

= LIVEEW Vemam 10 ME Vemin L0 MAEW Vemim 1A MSE Ve 1 MSER Vemam 10 0

BVEER Vekm 15 ABER Vo 11 VSEW Visan SEASEW Vamim 10 MSEW Voo LI VSER Voo 10 M3E® Yeor

SR 1/1-95 Interchange

Relammg Wall 9 Final Design'STA 1252+00 C'osl Anal:,sns R\V 9 'STA |2>2+00 DRAINED Trial. BEN

e LB ASER Vol 13 VIR Vi 10 MSEW Vimion 10 MSER Vorwion 1.0 MSFE Viwion 33 UISER' Verien V3 USER Virion 13 MSER Ve 10 VSR Varvien 1.0 MSER Vimam

ER Vein 10

B Vw13 Ve 10 MSE Vo L0 AT Verim 11

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity, CDR = 1.03, Meyerhof stress = 4003 1b/ft2.
Foundation Interface: Direct sliding, CDR = 1.336, Eccentricity, e/L =0.1766, CDR-overturning = 2.83

@K)ﬁ%b 0%

METAL STRIP

CONNECTION
CDR CDR

CDR

Metal strip Pullout

Direct

Eccentricity | Product

Copyright © 1998-2008 ADAMA Engineering, Inc.

TR

AAMSEE

laan

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] resistance] break]  strength] CDR CDR CDR
1 0.00 20.30 1 N/A 3.91 4.35 4.346 2.820 2.319 0.1766  ---
2 200 20.30 1 N/A 2.05 2.28 2.276 1.294 2.450 0.1565 ---
3 4.00 20.30 1 N/A 2.19 243 2.429 1.198 2.597 0.1376  ---
4  6.00 20.30 1 N/A 234 2.60 2.604 1.102 2.762 0.1199  ---
5 8.00 20.30 1 N/A 2.53 2.81 2.806 1.007 2.949 0.1033  ---
6 10.00  20.30 1 N/A 2.68 2.98 2.981 0.951 3.169 0.0879  ---
7 12.00 2030 1 N/A 2.81 3.12 3.120 0.963 3.437 0.0737  ---
8 14.00  20.30 1 N/A 2.99 3.32 3.324 0.948 3.744 0.0607 ---
9 16.00 2030 1 N/A 3.23 3.59 3.593 0.980 4.093 0.0488  ---
10 18.00 20.30 1 N/A 3.51 3.90 3.896 1.004 4.514 0.0381  ---
11 20.00 20.30 1 N/A 3.85 4.28 4.278 0.996 5.030 0.0285  ---
12 22.00 20.30 1 N/A 4.34 4.82 4.820 0.956 5.681 0.0201 -
13 2400 2030 1 N/A 5.09 5.65 5.653 0.870 6.525 0.0129 ---
14 26.00 20.30 1 N/A 6.25 6.94 6.939 0.692 7.663 0.0069  ---
15 28.00 20.30 1 N/A 8.14 9.05 9.049 0.323 9.282 0.0020  ---
SR 1/1-95 Interchange Page 7 of 9
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MSEW -- Mechanically Stabilized Earth Walls SR 1/1-95 Interchange

Present Date/Time: Mon Jan 26 09:25:02 2009 M:\.....Retaining Wall 9 Final Design'STA 1252+00 Cost Analysis RW 9 STA 1252+00 DRAINED Trial BEN

Nimiw 39 MSEW Vi 30 MSES Vv 30 MSES Vemion 1 MSER Vv 1 MSEW Vi 1 MW Verrm 0 MSES Verrion 33 MSER ¥ irvm 3.0 MIEW Vv 3 MSEW Vgmion 3.3 MSEW Veemkon L0 ASSEW Yemaon 10 MSEW Voo 1O MSEW Vi 10ASEW Vi 15 MSEW Vi 1 MSER Vewom 10 USEW Vermirs 10 ST Vb 10ASTR Ve 11 MSER Vemn 13

KT’I 62

BEARING CAPACITY for GIVEN LAYOUT | - Lo -04

STATIC SEISMIC UNITS

(Water table does not affect bearing capacity)

Ultimate bearing cavacity, q-ult 4105 N/A [1b/1t 2]

Meyerhof stress, ov 4003.2 N/A [1b/ft 2]

Eccentricity, e 2,28 N/A [ft] C —

Eccentricity, e/L 0.112 N/A "1, Y Y 4

CDR calculated 1.03 N/A

Base length 20.30 N/A [ft]

2 Cdil 7 | ) oK
- I :
1R =007

SCALE:

02468 10[ft]

Nemem 33 ASEW Viemion L3 MSER Vimon VI MSE® Vs 1 ASE® Vimion 10 MSEW Ve 10 MSEW Vismiom 18 MGEW Vemion 10 MSER Vimion 10 VGEW Vemicn 1IMSEW Vo 10 MSEW Vemaos 10 MSER Ve LI ABSEW Vo 1.0 MSE® Vemam LI MSER Vi 10 MSER Vermam 37 VSER Ve 10 MSER Vermiom 30 MSER Vemiom 80 WER Vet 10 V52 Loy 10

SR 1/I-95 Interchange Page 8 of 9
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MSEW -- Mcchamcally Stabilized Earth Walls
Present Dates Tn:ne Mun Ja.n 26 09 29:02 2009 M

$ER Vemin 18 MSEW Verim 19 MSER Vernam 1 MSER Vorsion 10 USER Vemim 1O MSEW Vi 1O ASEW Vemin VI ASER Vamien 10 SSER o D ASER Vi 13 U

Verion 1O MSER Nemem 11

e L AESER Vembw LDAGER Ym0 AGE® vemim 10 MGER
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SR 1/1-95 Interchange

Ve DAGES Vomrm 10 MEER Y,

Re{ammb \\’aL] 9 F‘mn.'l Design'STA 1252+00 Cost Analysis' RW‘} STA 12)2+{]0 DRAINED Trial BEN

ST Vi 1 SR Vi 10 WSER Varmiom 1041 = L ASER Vemiot L ASSER Ve 11

TB3 R

DIRECT SLIDING for GIVEN LAYOUT - Z p »-m
(for METAL STRIPS reinforcements)
Along reinforced and foundation soils interface: CDR-static = 1.336
#  Metal strip Metal strip CDR CDR Metal strip
‘ Elevation Length Static Seismic Type # Product name
? [ft] [ft]
? 1 0.00 20.30 2.319 N/A 1
: 2 2.00 20.30 2.450 N/A 1 -
1 3 4.00 2030 2.597 N/A 1 ---
1 4  6.00 20.30 2.762 N/A 1 -
‘ 5 8.00 20.30 2.949 N/A 1 ---
| 6 10.00 2030 3.169 N/A 1
1 7 12.00 20.30 3.437 N/A 1
‘ 8 14.00 20.30 3.744 N/A 1 ---
} 9 16.00 20.30 4.093 N/A 1 ---
; 10 18.00 20.30 4.514 N/A 1 -
1 11 20.00 20.30 5.030 N/A 1
} 12 22.00 20.30 5.681 N/A 1
‘ 13 24.00 20.30 6.525 N/A 1 ---
\ 14 26.00 20.30 7.663 N/A 1
i 15 28.00 20.30 9.282 N/A 1 ---
‘ ECCENTRICITY for GIVEN LAYOUT
At interface with foundation: e/L static = 0.1766; Overturning: CDR-static = 2.83
\
i # Metal strip Metal strip e/L e/L Metal strip
Elevation Length Static Seismic Type # Product name
(ft] (ft]
% 1 0.00 20.30 0.1766 N/A 1 ---
3 2 2.00 20.30 0.1565 N/A 1 ---
} 3 4.00 20.30 0.1376 N/A 1 ~nm
‘ 4  6.00 20.30 0.1199 N/A 1 -
i 5 8.00 20.30 0.1033 N/A 1 ---
6 10.00 20.30 0.0879 N/A 1 ---
7 12.00 20.30 0.0737 N/A 1 ---
} 8 14.00 20.30 0.0607 N/A 1 ---
‘ 9 16.00 20.30 0.0488 N/A 1 ---
‘ 10 18.00 20.30 0.0381 N/A 1 -
; 11 20.00 20.30 0.0285 N/A 1 ---
‘ 12 22.00 20.30 0.0201 N/A 1 ---
; 13 24.00 20.30 0.0129 N/A 1 -
3 14 26.00 20.30 0.0069 N/A 1
15 28.00 20.30 0.0020 N/A 1 ---
SR 1/1-95 Interchange Page 9 of 9
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- / CALCULATION CHECKLIST

Project: SR 1/1-95 Interchange Comm. No.: 103-059-27U

Title of Calculation Set: Retaining Wall 4 Analysns

Project Manager: EMK/JLT

Calculations Prepared By: SAB

Calculation Checked By:

Computer Programs / Files: MSEW 3.0, Slope/w, FoSSA

Initial Date

Subsurface Characterization approved by Project Manager

54% 5[5/4 Calculations are neat, legible and understandable.

A3 I/{/gﬂ) Table of Contents is provided.

) 4R i//s A)? Heading on each page filled out
348 ‘/ 6/9"( The first page contains purpose of the calculation.

A4S 1/ /55? Symbols are defined.
{7

<443 ///‘5 07 __ References for data, methods, formulas and computer program names
- rs and version numbers are given.
w J //‘.3" /pq Assumptions are listed and those that need to be verified later are
r7 Flagged.
5/46’ l/ /5 /91 Headings on front sheet of each set of computer input and output.

o 2@ lis [é All calculations checked and each calculation sheet initialed by

originator before giving to checker.

f‘?! 5 ! } - 8 -0 All calculations checked and each calculation sheet initialed by checker.

=/ 2 / /O/ 7 Calculation set reviewed by Project Manager.
’ R B i

Has this calculation been superseded? Reference new calculation, if
applicable.

This sheet is to be prepared by the originator of the calculation and attached to the front of the
calculation set.

CADOCUMENTS AND SETTINGS'SBERKHEIMER\DESKTOP\I-95 SR1 CALC CHECK SHEET.DOC
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PROGRAM MODE: ANALYSIS

of a SIMPLE STRUCTURE ;
using METAL STRIPS as reinforcing material.
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Yoriou 30 MSE Veruhot JOMSEW Moz 3OMYER Vervion B ASER Verrhs, 35 MW Vrskm 140 MY Ve JOMSIW Yerbon LMW Varskon L0 RN Ve 1 MSEN Vernion 3O MUT Vehus JAMSII Verkon 10 MYEY Vrkry 10 SIS Ve by 10 MASTAL Vamban 1 MSES: Yo ooy 5 MEAIEH Vg ot 10 IASEI Ve kot 1) MSHY Verivns MO MSES: Worion 10 MSRN, Venbm M

S d7

SOIL DATA 1-2-0%

REINFORCED SOIL
Unit weight, v U
Design value of internal angle of friction, ¢ /ﬁ’i@ ek Sy b
RETAINED SOIL
Unit weight, v
Design value of intemnal angle of friction, ¢

i

(Cotrmagn ‘&C}f“ (Dol == 7: (i B

FOUNDATION SOIL {Considered as an equwalent uniform soil)
Equivalent unit weight, ¥ eouiv, 30:0:b/ At
Equivalent internal angle of friction, Dequiv.
Equivalent cohesion, ¢ v, 2500:0-1b/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3648 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Ne¢=5.14 Ny=10.00
SEISMICITY

Not Applicable

Mok A SYER Viershs 10 MSEW Vecsion 14 MEW Venka 14 MEFW Vertion 16 MsEW Vetion JEMSEW Veion 3 MSEW Verkin 36 MSEW Venion 1.0 MES Venion 1 MSER Version 3DMSTS! Vel 30 MSEW Ve 10 WSEW Vi 30 MW Verlon 10 MSEW Vb 10 VISEW Vershr 14 MREW Verviors 30 MSEW Ve ion 30 MSBW eriun 1.0 LISEW Versien 30 VISFW Verston 17
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Venluy 10 MAEY NCHEW Viemiom 30 MISEA Virsiom 30 METEW Versias 10 MSTIR: Virnion 1 MSFE Vo 10 WS Verion 1KY Vervon 2 MEHEAC Yoo 10 MYES Veriom 1 MASES Verskn, .0 AT Voo ORI Ve ko 3 ME Vet LDMSHI Vigtlen S M Morsiot 3SR Vot A MR Yersbon L0 MSEW Veriora 10 MSEN Voo M
(ﬁ j=2 - ﬁ

INPUT DATA: Metal strips

(Analysis)
DATA Metal strip Metal strip Metal strip Metal strip Metal strip
type #1 type #2 type #3 type #4 type #5

Yield strength of steel, Fy [kips/in 2] 65.3 N/A N/A N/A N/A
Gross width of strip, b [in] 2.0 N/A N/A N/A N/A
Vertical spacing, Sv [{t] Varies N/A N/A N/A N/A
Design cross section area, Ac [in ?] 0.23 N/A N/A N/A N/A
Ribbed steel strips.

Uniformity Coefficient of reinforced soil, Cu = D60/D10 = 4.0

Friction angle along reinforcement-soil interface, p

@ the top 60.97 N/A N/A N/A N/A

@ 19.7 ft or below 32.00 N/A N/A N/A N/A
Pullout resistance factor, F*

@ the top 1.80 N/A N/A N/A N/A

@ 19.7 ft or below 0.62 N/A N/A N/A N/A
Scale-effect correction factor, « 1.00 N/A N/A N/A N/A

Variation of Lateral Earth Pressure Coefficient With Depth
K/Ka

z K/Ka | 400 1.0 2.0 3.0
0 fi 1.70 ‘ /
33ft 1.60 _ Z[ft] 66 ]
6.6 ft 1.55 . 4
9.8 ft 1.45 : 0.8 /
13.1 ft 1.35 . ]
16.4 ft 1.30
19.7 ft 1.20 16.4
26.2
32.8

Venion 3 MSEW Venion 1B MSFR Venleu 30 MSEW Veavion 1A MSEW Yersivn LOMSTR Virsion 10 MEET Vernh 30 MSEW Yervion 30 MEEW Verrion L MSEW Warsboo 34 LSETN Vet 10 MSEW Vertion 13 MSEW Yerviom 3.0 MSEW Vernion 10 MEEW Versdors 10 MSEW Veraiom 10 MSEW Versivn 30 MSEW Wersion N MSEW Version L MSEU Versioo 3.0 MYEE Verion 30 BESEW Varsin 10
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Present Date/Time: Wed Dec 10 14:21:03 2008

et A RSTW Yirsloas LD KESITW Verwion 1.0 MSFR Veryfom 1AMSHER’ Venim L0 MSHY Voo LOMYEY Yervkon 30 MW Vorrion 10 MG Verthoo 1 MAEW Vertha 10 MSHY Vens

INPUT DATA: Facia and Connection

{Analysis) .

FACIA type: Segmental precast concrete panels.
Depth of panel is 1.00 fi. Horizontal distance to Center of Gravity of panel is 0.50 ft.
Ye= 150.00 Ib/ft 2

Average unit weight of panel is

Nk, JMSITN Vsl . WSEW Veris X9 MSTW Virs i J0MSITW vervro, 14 NG Versnl 3 YOG Virvhor 1 NAEW W avoo 38 VESEE Vorsion 38 VSO Verioes L VW Voo DENISTIY Yo 30 M Vereios 30 WISEW Verkr 1 NEXEHE v oy 6 VST oy S0 R Voo 7 PR Vom0 WS \m o 30 WNGW Vo 1O MOEW Veraloo 10 VSRY Veariom 3.0

MSEW -- Mechanically Stabilized Earth Walls

ﬁ BW§ In%erchange [

M. MNTERCHANGE FINAL DESIGN 2008\Retaining Wall 4\Final Design\RW4 Sta 1252+50 UNDRAINED.BEN

I Vors e L0 VREB by AOMSF’ Voot 18 MSHW Voryjon 10 MU Veryion $OMSIEN Vo BEBSF orakon B MSEI Yot SDASHITH e BORBEW Verskom 30 MSRW Venlom 38

JT 1-2-0%

. Top of wall
Z/Hd To-static / Tmax 7 /H4 0.00
0.00 1.00 025
0.25 1.00 0.50
0.50 1.00 0.75
0.75 1.00
1.00 1.00 1.00
1.00 0.90 0.80 0.7¢ 0.60 0.50
To-static / Tmax
D AT A (for connection only) Type #1 Type #2 Type #3 Type #4 Type #5
Product Name -- N/A N/A N/A N/A
Strength reduction at the connection,
CRu=Fyc /Fy 0.90 N/A N/A N/A N/A

Vernkoa 3 MSER! Venion 35 MSEW Verrion SAMSER' Vorvivn 10 MSEW Voction 30 MSTW Venion 3.0 MSEW Veralim 18 MSER Versioa 13 MSEW Version 1 MSEW Venion 1} MSEW Varvion 1) NESEW Venloa 14 MEEW Venion 10 J5EW Wervicrs 1 SET Version 1.0 MSER Verslon 11} WSERY Vensan 3D MR Vetro 10 VISEW Veraho 40 MREW Voriaon S0 MW Vemiva 10 MEGW Yazicn LI
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Verion L0 MSEW Venkon 1 MSES: Venion 3.8 MYEW Venion 30 MSEW Versian 1 MSEW o 30 MW Vorwrys AOMSFI' Vombns 30 MATW Vorshan LMSESE Ve ks 6 MY Vo St 10 MSEW Ve 10 STOW Veryions 120 MEHS Yershon D METH Veapiy 2 MSTRH, Mmoo J0MSA Vernims A MTIR Verpio 10 MSRY, Vemion AOMSEW Venion 30 WSITW Vembe M,

TT 1-2-08

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd [fi] { Embedded depth is.

bottom grade is H

O-ft, and height above top of finished
01t }

Batter, ® 0 0 [deg]
Backslope, B [deg]
Backslope rise [ft] Broken back equivalent angle, I = 4.57° (see Fig. 25 in DEMO 82)

[Ib/ft 2]

ANALYZED REINFORCEMENT LAYOUT:

SCALE:
02468 10[ft]

Vervion 10 MSTW Variea 10 MEEW Vorion 19 MEGW Vevion MPMSER Verslon 10 MEEW Veorion 1FMSTR Vervion S0 MSES Vesion 309 MSEN Vernion JOMSTIN Venion 3.0 WSEW Venion .8 MSEW Verriom 10 MSER Version 1.0 MSEW Version 10 MSEW Verskan 3 MSEW Vershon 1.0 MSEW Vi 3.0 MAEW Woruis 3.8 MSEW Verahm 30 MSEW Vervions 30 MSEW Verrion 20 MAEW Yemloa: 55
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AASHTO 2007 (LRFD) Input Data
INTERNAL STABILITY
Load factor for vertical earth pressure, EV, from Table 3.4.1-2; Yp-EV 1.35
Load factor for earthquake loads, EQ, from Table 3.4.1-1; Yo-EQ 1.00
Load factor for live load surchrge, LS, from Figure C11.5.5-3(b): Yp-Ls 1.75
(Same as in External Stability).
Load factor for dead load surchrge, ES: - Yp-ES 1.50
(Same as in External Stability).
Resistance factor for reinforcement tension from Table 11.5.6-1: ¢ Static Combined static/seismic
Metal Strips: 0.75 1.0C
Resistance factor for reinforcement tension in connectors from Table 11.5.6-1: ¢ Static Combined static/seismic
‘ Metal Strips: 0.75 1.00
Resistance factor for reinforcement pullout from Table 11.5.6-1: ¢ 0.90 1.20
EXTERNAL STABILITY
Load factor for vertical earth pressure, EV, from Table 3.4.1-2 and Figure C11.5.5-2: Static Combined Static/Seismic
Sliding and Eccentricity YrEv 1.00 YpEQ 1.00
Bearing Capacity ‘ VpEV 1.35 Yp-EQ 1.35
Load factor of active lateral earth pressure, EH, from Table 3.4.1-2 and Figure C11.5.5-2: Yo-Er 1.50
Load factor of active lateral earth pressure during earthquake (does not multiply Pz and Py ): (Y peut )EQ 1.50
Load factor for earthquake loads, EQ, from Table 3.4.1-1 (multiplies P,p and Py ): Y pEQ 1.00
Resistance factor for shear resistance along common interfaces from Table 10.5.5.2.2-1; Static Combined Static/Seismic
Reinforced Soil and Foundation o, 1.00 1.00
Reinforced Soil and Reinforcement ¢, 1.00 1.00
Resistance factor for bearing capacity of shallow foundation from Table 10.5.5.2.2-1: Static Combined Static/Seismic
de 0.65 0.65
SR I/I-95 Interchange Page 6 of 9
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Vebus VOMSTIN Vorsion 30 MSTEW Vervion MMSER: Vet 1 MSEW 3 s, 1 EM, Verioms 3 WS Verwcn JSUW Vot 30 MBIV Voerion 2 MAER, Voot 1 MW Nerdom 10 WS Venios MOMSE ek SOMYAY Versbin 4 MHR Vb 10 MYES Ve LDMYEW v, ,)ﬁﬂb‘ Vel 19 MY Ve, ]

2+ 0
ANALYSIS: CALCULATED FACTORS (Static conditions) ! 2 R
Bearing capacity, CDR = 1.29, Meyerhof stress = 6477 1b/ft%,

Foundation Interface: Direct sliding, CDR = 1.790, Eccentricity, e/L = 0.1318, CDR-cverturning = 3.37

METAL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[f] [fi] # resistance] break]  strength) CDR CDR CDR
1 6.00 25.00 1 N/A 1.98 2.20 2,196 3.149 1.783 0.1318 -
2 200 25.00 1 N/A 1.04 1.16 1.155 1.475 1.890 0.1136 -
3 .4.00 25.00 1 N/A 1.12 1.24 1.242 1.400 2.010 0.0964 -
4 6.00 25.00 1 N/A '1.18 1.32 1.315 1.383 2,152 0.0803 -
5 8.00 25.00 1 N/A 1.24 1.37 1.372 1.472 2315 0.0650 —-
6 10,00 2500 1 N/A 1.31 146 1.456 1.537 2.500 0.0507 -
7 12.00  25.00 1 N/A 1.41 1.57 1.566 1.573 2.716 0.0371  ---
8. 14.00 2500 1 N/A 1.52 1.69 1.687 1.558 2.974 0.0243 -
9 16.00  25.00 1 N/A 1.65 1.84 1.838 1.596 3.286 0.0119 -
10 1800 2500 1 N/A 1.84 2,05 2,049 1.648 3.669 -0.0004 -
11 20,00 25.00 1 N/A 2,13 2.37 2.368 1.693 4,148 -0.0135 -
12 22.00 2500 1 N/A 2,56 2.84 2.843 1.707 4,756 -0.0290 -
13 2400 25.00 1 N/A ©3.22 3.58 3.575 1.646 5.518 0.0520 -

Veriva 1 MSEW Vemlon 10 MSEW Veniva 30 MSEW Vel 30 MSERS Versicn 10 MSEW Version 10 MSEW Verskon 3.0 MSEW Vientia 1 ISk Vensoa 1.0 MAEW Verslon 1.0 MSEW Verion 10 MSEW Vervicn 34 MSEW Verstrn 18 MSEW Virsion, 52 MUER ersion 39 MSEW Varsoa 11 WSEW Vertion 30 MSEW Versioa 38 KSEW Versien 10 NYEW ersion 50 MSEW Verim 38 MEIEW Vaioa 31
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Vit 10 MSEW Voo 1 MSER, ¥erin 30 MSEW Vombm 30BSIN Vv JOMIIW Vemin LEMSKS! Uiy 10

BEARING CAPACITY for GIVEN LAYOUT

STATIC

(Water table is at w. ele
Ultimate bearing cavacity, q-ult
Meverhof stress, Ov
Eccentricity, e

Eccentricity, e/L

CDR calculated

Base length

SCALE:

02468 10[fi]

REK T8 Tllg:rchange
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oMW vk} ks IO Vot b MW Vi M S Voo M M3 Vel 3 ST Vb 21 M Vo M SE Verrion MDWSITH Vemjon 1.0

5000;‘{.2 0%

SEISMIC

UNITS

N/A
N/A
N/A
N/A
N/A
N/A

[lb/ft 2]
fb/ft 2]

(ft) %

[ft]

Y

LA

ar

.

S [NOumed

Vemion M MSG Verin 30 MSEW Vervkoa 30 MSEW Venion 1LEHSEW Yersion 30 WSEW Venka L0MSEW Verdoa 340 MSEW Verion 10 MSEW Vaion 10 MSEW Venloa 39 MSEW Vormien 10 MSEW Yarion 1.0 MSEW Verslon 10 MYEW Version 39 MW Verrion 31 MSEW Varsion 1) M7 Version 13 MSEW Varvica 1 MSEW Version ADMSEW Versivn 10 MEEW Verrion 10 MSEW Yersion 30
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Werviom 30 M55 Vormeon 10 SR Mol 30 MNEW Vomvion 1 MSIY Vericg: 1 MESEW Ve 3DMSER 30T Vemums 10 MY Ve 1,0 MY Yerskn 30 MSEW 2 AT, Vo M MSEW Version 3.0 MNHW Voo W

JoT

DIRECT SLIDING for GIVEN LAYOUT {2 -0%
(for METAL STRIPS reinforcements)

Along reinforced and foundation soils interface: CDR-static =

# Metal strip Metal strip CDR CDR Metal strip
Elevation Length Static Seismic Type # Product name
[fi] (]
000 25.00 1.783 N/A 1 ---
2 200 25.00 1.890 N/A 1 ---
3 400 25.00 2.010 N/A 1 -
4  6.00 25.00 2.152 N/A 1 -
5 8.00 25.00 2.315 N/A 1 ---
6 10.00 25.00 2.500 N/A i e
7 12,00 25.00 2.716 N/A 1 ==
8 14.00 25.00 2.974 N/A 1 ---
9 16,00 25.00 3.286 N/A 1 -—
10 18.00 25.00 3.669 N/A 1 -
11 20.00 25.00 4.148 N/A 1 s
12 2200 25.00 4.756 N/A 1 e
13 24.00 25.00 5.518 N/A 1 -—

ECCENTRICITY for GIVEN LAYQUT

At interface with foundation: e/L static = (1.1318; Overtuming; CDR-static =3

# Metal strip Metal strip e/L e/L Metal strip
Elevation Length Static Seismic Type # Product name
[fi] {f1]
1 0.00 25.00 0.1318 N/A 1 -
2 2.00 25.00 0.1136 N/A i -—
3 400 25.00 0.0964 N/A 1 -—
4  6.00 25.00 (.0803 N/A 1 -
5 8.00 25.00 0.0650 N/A 1 -
6  10.00 25.00 0.0507 N/A 1 -
7 12.00 25.00 0.0371 N/A 1 -
8 14.060 25.00 0.0243 N/A 1 —
9 16.00 25.00 0.0119 N/A 1 —
10 18.00 25.00 -0.0604 N/A 1 -—-
11 20.00 2500 . -0.0135 N/A 1 -—
12 22.00 25.00 -0.0290 N/A 1 -—
13 24.00 25.00 -0.0520 N/A 1 -

Vemion 30 MEEW Verrimn 3.0 MSET Versicn b MSEW Vel LA MSEW Yorvion 10 MSTEW Verrion 10 MIEW Venkes 30 MSEW Verion 3.0 MEBW Version MIMSEW Verskou 14t MSEW Version 10 MSEW Venion 1.1 MSEW Verekm 1.0 MSEW Vrion 10 MSEW Venion 1. ASEW Warahr 33 MEEW Vel S MSEW Vet 30 S Varint b MSEW Vst 20 NBEW Verrion LEMSEW Varalon 30
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ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.

PROGRAM MODE:
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Present Date/Time: Wed Dec [0 14:19:55 2008 M3, NTERCHANGE FINAL DESIGN 2008\Retaining Wall 4Final Design\RW4 Sta [252+50 DRAINED L=H,BEN
Ve 10 MSFR Vernion JOMSTW Vewion 15 TR Vert s 1 MSER Voot 10 MSEW Veraiom 3,0 b4 Vem b 10 ML Veraues 2955 Yershon 0 508, Nemyen, 1) MSEW, Veriom OSSR Versian 10 MG Vervives 10 MSGR Vemban 1 M Vervban 1 MSHS ¥ernio 10 M Vervdvs 14 MSTIH Ve YOMBIY, Versian 35 MW Varlon, .0 AT Varnmn Y0 MSESE Yenkon 3

5 IT-z-08

SOIL DATA

REINFORCED SOIL
Unit weight, o oy i S
Design value of internal angle of friction, ¢ [‘* o 57 Aﬁ\""{ o
RETAINED SOIL
Unit weight, v
Design value of internal angle of friction, ¢

C&m PSS fg}uxﬁ{ D

FOUNDATION SOIL (Considered as an equivalent uniform sml)
Equivalent unit weight, ¥ equiv.
Equivalent internal angle of friction, Dequv,
Equivalent cohesion, ¢ equiv.

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (intemnal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3648 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity coefficients (calculated by MSEW): Nc=19.32 Ny=9.44
SEISMICITY

Not Applicable

Wemvion LI MSEW Verioa B MSEW Vearvion 10 MSEW Vanies 10 MYEW Vemion 30 SEEW Venions A0 MAEW Varviors 30 MSEW Varvion 3.0 MSEW Vanion 3.0 MSEW Versino 1 MSEIW Veations 1,0 MSEW Versaa, MINSEW Yersion 30 MSEW Varibon 50 SSEW Wershon 30 MSTW Yarvioa 1 MSEW Yesion M0 MSEW Yervion 30 MSEW Ve 3.0 MEEW Varion 1.0 MEIW Vecxion 10 MSEW Vensoa 30
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MSEW -- Mechanically Stabilized Earth Walls Vgél%tcrchangc
Prcsent Date/Time: Wed Dec 10 [4:19:55 2008 M\, .NTERCHANGE FINAL DESIGN 2008'\Retaining Wall 4\Final Desipt\RW4 Sta 1252+50 DRAINED L=H.BEN
oot LY MAEW Memicn JOMSER Vo ko LORSEW Venion $.0 MW Verviom 140 NISIEW Versipg DTN, Vernlion 30 MSRS Voryiom L AW Vemion 10 MSEW Ve 10 MSTW Vernirat M AFSEN Vorem 35S Vemmion 10 MSEW, Vervhn 10 MY Yo 30MSIW Vory b 10 MY Vorvion JOMSITH Vrni 0 WS Vemion, ngm.. mwvﬂummw 8 Verrion 18 psmine
INPUT DATA: Metal strips "’& o %
{Analysis)
DATA Metal strip Metal strip Metal strip Metal strip  Metal strip
type #1 type #2 type #3 type #4 type #5
Yield strength of steel, Fy [kips/in 2] 653 N/A N/A N/A N/A
Gross width of strip, b [in] 20 N/A N/A N/A N/A
Vertical spacing, Sv [ft] Varies N/A N/A N/A N/A
Design cross section area, Ac [in ?] 0.23 N/A N/A N/A N/A

Ribbed steel strips,
Uniformity Coefficient of reinforced soil, Cu = D60/D10 = 4.0

Friction angle along reinforcement-soil interface, p

(@ the top 60.97 N/A N/A N/A N/A

@ 19.7 £t or below 32.00 N/A N/A N/A N/A
Puliout resistance factor, F*

(@ the top 1.80 N/A N/A N/A N/A

@ 19.7 ft or below 0.62 N/A N/A N/A N/A
Scale-effect correction factor, o 1.00 N/A N/A N/A N/A

Variation of Lateral Earth Pressure Coefficient With Depth

K/Ka
Z K/Ka o 0.0 1.0 2.0 3.0
0ft 1.70 7/
33 ft 1.60 Z{f] 66 I
6.6 ft 1.55 7
98 fi 145 0.8 y4
1311t 1.35 : I
16.4 ft 1.30
19.7 ft 1.20 164
26.2
32.8
SR 1/1-95 Interchange . Page3 of 9
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MSEW -- Mechanically Stabilized Earth Walls §1!§ ﬁf’% 12n erchange
Present Date/Time: Wed Dec 10 14:19:35 2008 M:\.....NTERCHANGE FINAL DESIGN 2008'\Retaining Wall 4\Final Desigr\RW4 Sta 1252+50 DRAINED L=H.BEN
om0 BEVENS Vvt 300 ASEW Ve M SSED Vi 10 MSEW Vertion MBS, Vorpion M MSER | M Vs by 10 ASHY Werviow 1 MSKA Vi, 3D MSET Veryban L0 WS Yerkao A0 MSES Veraho 1.0 MSPY Vet ot DUMSIEN Vembin, 0SS Ve s 30 MSTIV Vil 30 VSRS Vel 1. MSTEW, Vim0 WSTW Veaiot 0.0 M Yershon 10 posmamss
INPUT DATA.: Facia and Connection ¢ -g "Oﬁ
(Analysis)

FACIA type: Segmental precast concrete panels.
Depth of panel is 1.00 ft. Horizontal distance to Center of Gravity of panel is 0.50 fi.
Average unit weight of panel is  ¥r= 150.00 Ib/ft *

Top of wall
Z/Hd To-static / Tmax 7/ Hd 0.00 '

0.00 1.00 02>

0.25 1.00 0.50

0.50 1.00 0.75

0.75 1.00 i

1.00 - 1.00 00

1.00 0.90 0.80 0.70 0.60 0.50
To-static / Tmax
D A T A (for connection only) Type #1 Type #2 Type #3 Type #4 Type #5
Product Name : —-— N/A N/A N/A N/A
Strength reduction at the connection,
CRu=Fyc /Fy 0.90 N/A N/A N/A N/A

Vecvion 3 WS Vereion 10 MYEY Vervice: 10 MNG Verrion MIMSEW Version 3.0 MSEW Varslon 3.0 MSTR Varlon 30 MSEW Vetwnt 310 MHEW Vation 50 MEEW Vavica 10 MSEW Yaxica 10 WSEW Venioa 10 MSFW Vesvion 10 MEES Verion 20 MIEW Viarvion 3 MSEW Verslot L0 MSER Ves|on 30 MSEW Verion 10 MSTW Vanloa 14 MSEW Warsioa 1) WSEW Veraw 10 MEER' Venion 38
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Verskcw! LI ASYEW Versvm 1 MSBW  Vanakon 10 MIEW Veryioa 18 MSIW Vet 10

W Viervien| 10 M5 EW Venion 10 MSFEW Vemin L ASGW Vandm 8O MEER Vavion L0 MEEW Vamin 10 MBEW Vankin 30 MEGW Verksa 10 MSEW Vernion 34 M5EW Worsion 11 MSEW Ve oo 30 MYLW Verton 10 MSIW R
MSEW -- Mechamcally Stabilized Earth Walis ﬁ l%vgé Irzltcrchan ge
Present Date/Time: Wed Dec 10 14:19:55 2008 M:\.....NTERCHANGE FINAL DESIGN 2008\Retaining Wail 4\Final Design\tW4 Sta [252+50 DRAINED L=FH.BEN

Vervhun 30 61T Vervion 1 MEIW Vervion 30 MEPW Ven i 18 WEM Vernlony 19 MSEW Yervin; 30 MEEW 20 MSE W e SAMAEW, SH Ve AR MSEN Varsion 1.0 MBED Veriky BOMYEW Ve 34 MSEW A MSEW Voo 10 MSITR Vo ot 30 ASERS Vb $.0 W EW Virnion) 10 MR Mo b 30 WES 8 MSEW Verlon 30,

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE]) - é- Oﬁ
Design height, Hd
Batter, o

Backslope, [
Backslope rise

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load i

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

02468 10[fi]

T T

Version 1.0 4SEW Versioa X0 MSEW Verviva 1 MSEW Vershon 3.0 MEEW' Vernient 30 MSEW ¥amion 3.0 MSEW Yertion 3.0 MSTW Varsion 1.1 MEEW Vervion 1.0 MSEW Woraka 1 MSEW Yerrivm 1,0 MSEW Verion 1PRTSEW Verskon 3.0 hSEW Venices 10 MSEW Ve A0 MSEW Vectim L0 MYEW Verehen 3.0 MSEW Wertions 10 WE Virsicws 10 USEW Verslon 10 MAEV, Vershm 30 MSEW Verion 3.0
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Versivn 1MW Veion 14 MYEW Vorskon 11 MSEW Venlom 10 MSEY Venkia 3 SR Venloa 35 MSES Yonio LONSIH Vorrion 35 530 Ven kot 10 MR Vensar 10 MRS Verku: 14 M3 Verkon H0 MYER Yoran 1 HSEW Yerehoa 2.0 LEW Veraion) RO NSEW Vot 20 NSt Yerhar 1 MYAE Verton 14 MEITE Verston 10 MISHW Vaskar TOMSER Vermon LA MEEW Womson 10

MSEW —- Mechanically Stabilized Earth Walls §ﬂ§ 14)1 Iz?erchange -

Present Date/Time: Wed Dec lO ]4 l9 35 2008 M, . NTERCHANGE FINAL DESIGN 2008'Retaining Wall 4\Fina! DesigmRW4 $ta 1252+50 DRAINED L=H.BEN ¢
Vanlog IBRSER Vomine M MSER el DO MSR Vervion 30 MAY: Yo A0 Voriom OMTE Verakon BRI, Vorsi o ABRSIW Yermian LD MSEW Y D MS1% Ve 30 MBIV Veryon MO NN Yemien MISHH Yo, MEMSER, Ve wwer.,., o L0 MSEW Virvion LMY Versbog M,

2-09
AASHTO 2007 (LRFD) Input Data

INTERNAL STABILITY
Load factor for vertica} earth pressure, EV, from Table 3.4.1-2: YoEV 1.35
Load factor for earthquake loads, EQ, from Table 3.4.1-1: Ye-EQ 1.00
Load factor for live load surchrge, LS, from Figure C11.5.5-3(b): Ypis 1.75
(Same as in External Stability).
Load factor for dead load surchrge, ES: Yp-ES 1.50
(Same as in External Stability),
Resistance factor for reinforcement tension from Table 11.5.6-1: ) : Static Combined static/seismic
Metal Strips: 0.75 _ 1.0C
Resistance factor for reinforcement tension in connectors from Table 11.5.6-1: ¢ Static Combined static/seismic
Metal Strips: 0.75 1.00
Resistance factor for reinforcement pullout from Table 11.5.6-1: ¢ 0.90 1.20

EXTERNAL STABILITY

Load factor for vertical earth pressure, EV, from Table 3.4,1-2 and Figure C11.5.5-2: Static Combined Static/Seismic
Sliding and Eccentricity YpEV 1.00 Yp-EQ 1.00
Bearing Capacity Ye-EV 1.35 Yp-EQ 1.35
Load factor of active lateral earth pressure, EII, from Table 3.4.1-2 and Figure C11.5.5-2: YeEs 1.50
Load factor of active lateral earth pressure during earthquake (does not multiply P,z and P, ) (¥ pen )EQ 1.50
Load factor for earthquake loads, EQ, from Table 3.4.1-1 (multiplies P, and Py ): Y pEQ 1.00
Resistance factor for shear resistance along common interfaces from Table 10.5.5.2.2-1: Static Combined Static/Seismic
Reinforced Soil and Foundation b, 1.00 1.00
Reinforced Soil and Reinforcement ¢ . 1.00 1.00
Resistance factor for bearing capacity of shallow foundation from Table 10.5.5.2.2-1: Static Combined Static/Seismic
bv 0.65 0.65
SR 1/I-95 Interchange V - ' Page 6 of §
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MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Wed Dec 10 14:19:56 2008 M. NTERCHANGE FINAL DESIGN 2008'Retaining Wall 4\Final Design\RW4 Sta 1252450 DRAINED L=H.BEN
Vembn 10 MSEW Vervion 10 MYEW Verrivn 10 MSEW Verrion 30 MIEW Vendm 10 MEEW Vanion 10 MEGW Verslon 14 MSER Markns 10 3SR Vo b 1.0 M35 Yorsion 30 Yarslon 305 Yempon 30 MATW Vaniun 10 MYEW Varslan 1) METW Y. s 3.0 MARTIW Vevieus 30 ST Viervion 30 METW Vervown 10 MAFT Vershun 30 SOSITY Vershow L MEEW Vet 30 MSEW Verbm A0 o
5 1~ 2-09

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity, CDR = 1.01, Meyerhof stress = 3302 Ib/{i.

Foundation Interface: Direct sliding, CDR = 1.195, Eccentricity, e/L = (.1057, CDR-overturning =4-08

METAL STRIP CONNECTION
CDR CDR CDR Metal strip Pullout Direct  Eccentricity | Product
# Elevation Length Type {pullout [connection [metal strip| strength resistance  sliding e/L. name
[fi] [fi] # resistance] break]  strength] CDR CDR CDR
1 0.00 30.00 1 N/A 231 2.57 2.572 3.733 1.803 0.1057 -
2 200 30.00 1 N/A 1.22 1.35 1.352 1.760 1.912 0.0908 -
3 4.00 30.00 1 N/A 1.31 1.45 1.452 1.683 2.035 0.0768 -
4 6.00 30.00 1 N/A 1.38 1.54 1.535 1.675 2,179 0.0635 -
5 800 30.00 1 N/A 1.44 1.60 1.599 1.800 2.345 0.0510 -
6 10.00 30.00 1 N/A 1.52 1.69 1.693 1.897 2334 . 0.0393 -
7  12.00  30.00 1 N/A 1.63 1.82 1.816 1.963 2.755 0.0282 ---
8 14.00 30.00 1 N/A 1.76 1.95 1.951 1.969 3.020 0.0177 -
9 1600 3000 1 N/A 1.91 2.12 2117 2,017 3.340 00075 -
10 18.00 3000 1 N/A 2.11 235 2.348 2.073 3.735 -0.0026  ---
11 2000 3000 1 N/A 242 2.69 2.694 2.114 4.234 -0.0134 -
12 2200 30.00 1 N/A 2.88 3.20 3.202 2.110 4.873 -0.0262 -
13 24.00 30.00 1 N/A 3.57 3.96 3.963 2,003 5.696 -0.0452  —

Versicn 3.} MSEW Vanion 30 LSEW Verion LI MSEW Vonion 30 MSER Veatin 10 M5E Varion 30 MSEW Vexion 4.0 hESER Venin 3 MSEW Verin J0MSEW Vornion 10 MSHW Vanion 30 METW Veniza 10 4SS Venlnt 50 MSEW Vemion 10 MSEW Ve 1EHSEW Varshon 30 MSEW varrica 50 MSEW Yars oo MEVSEW Veion 10 MSEW Varsi 11 HSEW Versloa 1.5 NVEW Vemion 57
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MSEW -- Mechanically Stabilized Earth Walls - 451 I%terchange
Present Date/Time: Wed Dec 10 14:19:56 2008 .-..NTERCHANGE FINAL DESIGN 2008\Retamm&, WaJl 4\Final legn\RWfl Sta 1252+50 DRAINED L=H.BEN

eqluy 2OMATH Versina 1 MSEW Version JAMSFY Yorhm D0 MSES Vervion )0 MSTW Vomion 8 SEIFW ST Varshon 10 MTW Version 3.0 S Yemin 10 MSES Vepin 1 MSE Vervion L, MYFH Vermicr BOALIER Yershon 1 MSY 0 LDV Venlon, 1 MSEW, Yerslon DR, SEW Vessioa 10

BEARING CAPACITY for GIVEN LAYOUT 5 [y g 4 S

STATIC SEISMIC UNITS

{Water table is at wall base elevation)
Ultimate bearing capacity, q-ult
Meverhof siress, oy

Eccentricity,

Eccentricity, e/l

CDR calculated

Base length

N/A [lb/ft 2]
N/A b/t 2]
N/A [tt]
N/A

N/A

N/A [£t]

SCALE:
02468 10[f]

Verslo 10 MYEW Viesion 10 MSEW Vervian 10 MIFR' Vershon 1 MSEW Voricn 30 MBEW Venion 10 MSFS! Verskos 1.0 M5B Varion 10 MSGW Yervica 1 MSEW Verlan LEMSEW Vervium LE ASEW Venion 1.0 METW Ve 10 MSEW Verskan 1.EMSEW Versicn S8 MSEW Verslon L0 MSES Ve ADMETGW Verind 577 VSEW Vetion 10 MSER Vershon 1. MEE Vartivm 5 MSEW Yeaion 31
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Preseat Pate/Time: Wed Dec 10 14:19:56 2008 M. NTERCHANGE FINAL DESIGN 2008\Retaining Wall 4\Final Design'\RW4 $1a 1252+30 DRAINED L=H.BEN

Vervion 10 MYEW Wersion 10 MSHW Venions 30 M5B Veorins 3.0 MUIT Versbuo 10 SRS Verbis 1O MSEI Viesehon 18 MIRIT Vervien 10 MSEW Verlon 1E MYER Vertku) 3 MYEW Versin S0 MYEW \erniom 3.0 MSIW Vorvion 3O MSGY Vomson 3 MSE Verslon 1.0 MSIW Venian 3 MSEH Versicn 1O AYEW Verris 1.0 MSEW Vondng 10 SUSEW ek MR Versiom 10 MSEW Virsion 30
DIRECT SLIDING for GIVEN LAYOUT i 1<g O 1

(for METAL STRIPS reinforcements)

Along reinforced and foundation soils interface: CDR-static = 1:195>

# Metalstrip  Metal strip CDR CDR Metal strip
Elevation Length Static Seismic Type # Product name
{ft] [fi]
1 0.00 30.00 1.803 N/A 1 -—
2 2.00 30.00 1.912 N/A 1 -—
3 4.00 30.00 2.035 N/A 1 -
4 600 30.00 2.179 N/A 1 -
5 800 30,00 _ 2.345 N/A 1 —
6 10.00 30.00 2.534 N/A 1 -—
7 1200 30.00 2,755 N/A 1 -
8 14.00 30.00 3.020 N/A i o
9 16.00 30.00 3.340 N/A 1 -
10 18.00 30.00 3.735 N/A 1 —
11 20.00 30.00 4,234 N/A 1 -
12 22.00 30.00 4,873 N/A 1 -
13 24.00 30.00 5.696 N/A 1 -

ECCENTRICITY for GIVEN LAYOUT

At interface with foundation: e/L static = 0.1(}37; Overtuming; CDR-static

# Metal strip Metal strip e/L e/L Metal strip
Elevation Length © Static Seismic Type # Product name
[ft] [£t]
1 0.00 30.00 0.1057 N/A 1 —
2 200 30.00 0.0908 N/A 1 -—
3 4.00 30.00 0.0768 N/A 1 -—
4 6.00 30.00 0.0635 N/A 1 -
5 8.00 30.00 0.051¢ N/A 1 -
6 10.00 30.00 0.0393 N/A 1 -
7 1200 30.00 . 0.0282 N/A 1 —
3 14.00 30.00 0.0177 N/A 1 -
9 16.00 30.00 0.0075 N/A 1 -
10 - 18.00 30.00 -0.0026 N/A 1 -
11 20.00 30.00 -0.0134 N/A 1 ---
12 22.00 30.00 -0.0262 N/A 1 -
13 24.00 30.00 -0.0452 N/A 1 ---

Vemvion MV MSTW Version 30 MSEW Vorvim 18 MSEW Vention WERSEW Vacsion M MSEW Verlon 18 MSEW Venyion 30 SSEW Venion 1 MSEW Vervloo 3 MSEW Veshins ADMSEY Yerio 30 MSEW Venion 3.0 MEEW Versicn 1 FMSEW Yerion BPASEW Verion 30 MIEW Vetion 10 MYEW Wervion 1) MSEW Version 30 MYEW Vervion 19 MSEW Vors o 1.0 MSFW Vigiber 1,0 MSEW Vevion 10
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PROGRAM MODE: ANATLYSIS
of a SIMPLE STRUCTURE

using METAL STRIPS as reinforcing material.
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Yesaion 20 MW Verson I LS Veerion 20 METW Wembr 22 MHFH Menken 10 MSKA Ve L0 MSTW Verog 30 MSEW Vemion 30 5SIH Vemion 1 MYRW, Venim 10 SBW ¥omion 30 MST Vervioe Y MSES Venion 31 MSEW Vipien IS NEW Vervior .0 MYEH, Veapium 34 MEY Verslen, M MYEW. Yerlon D MSFW, Nerln 10 MSEW, Verion LOMSN Verkar 30 MSDW Venbw 20,

- v

t -2 -0%

SOIL DATA

REINFORCED SOIL
Unit weight, v
Design value of internal angle of friction, ¢

RETAINED SOIL L
Unit weight, y 10! hid i 1 £ Ayt
Design value of internal angle of friction, ¢ N s S s

FOUNDATION SOIL (Considered as an equlvalent umform scnl)
Equivalent unit weight, ¥ equwv.
Equivalent internal angle of friction,  Qequiv.
Equivalent cohesion, ¢ wuiv.

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (intemal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.2396 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc=5.14 Ny=0.00
SEISMICITY

Not Applicable

Vemiom UPMSEW Vomion 30 MEG Vonion 1 MEIW Vernioa 3.0 MEEW Vesloa 1 MSEW Viniva M MSEW Varrion 1 USEW Verston 1.0 IR Varvicn 3.0 MSEW Vernlot, 1A MYER Verrion 10 WFEW Vershoa 12 MSEW Vorahua 10 MSEW Yecvion 1) BESEW Venion 370 MSEW Version 5.0 MSEW Vercion 1.0 MEEW Verckut 3.5 MSEW Vertloa 3t MSFW Venbou LOMSEW Vorehra 3 MSEW Yerrean 50
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INPUT DATA: Metal strips 204
(Analysis)
DATA Metal strip Metal strip Metal strip Metal strip Metal strip
type #1 type #2 type #3 type #4 type #5
Yield strength of steel, Fy [kips/in *] 65.3 N/A N/A N/A N/A
Gross width of strip, b [in] 2.0 N/A N/A N/A N/A
Vertical spacing, Sv [ft] Varies N/A N/A N/A N/A
Design cross section area, Ac [in 2] 0.23 N/A N/A N/A N/A

Ribbed steel strips.
Uniformity Coefficient of reinforced soil, Cu= D60/D10 = 4.0

Friction angle along reinforcement-soil interface, p

@ the top 60.97 N/A N/A N/A N/A

@ 19.7 ft or below 32.00 N/A N/A N/A N/A
Pullout resistance factor, F*

@ the top : 1.80 N/A N/A N/A N/A

@ 19.7 fi or below 0.62 N/A N/A N/A N/A
Scale-effect correction factor, o - 1.00 N/A N/A N/A N/A

Variation of Lateral Earth Pressure Coefficient With Depth
' K/Ka

z K/Ka . 0.0 1.0 2.0 3.0
0 ft 1.70 7
33 ft 1.60 . Z1fi] 66 /
6.6 ft 1.55 . : 4
9.8 fi 1.45 98 /
13.1 ft 1.35 . /
16.4 ft 1.30
19.7 ft 1.20 164
26.2
32.8

Verslon 39 MSBW Voot 30 MSER Vot 14 MSHW Varvion 10 MIEW Vaasicn 1.0 MYEW Version 30 MESY Verion 3.0 MEW Varsioo 11 MSEW Votvion X0 MSEW Vanian .0 MSEW Vemlon 3,0 MNEW Verrion 10 MSEW Version 30 MSEW Vesionl A1 MSEW Verkon 30 MEEW Virtaon 10 MSEW Vershon, 1. MSEW Vervkon 30 MSEW Varion 5.0 MSEW Voo 1 WMSEW Version B AGSEW Versioa 10
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INPUT DATA: Facia and Connection
{Analysis)

FACIA type: Segmental precast concrete panels.
Depth of panel is 1.00 ft. Horizontal distance to Center of Gravity of panel is 0.50 ft,
Average unit weight of panel is ~ Ye= 150.00 Ib/ft 2

: . Top of wall
Z/Hd To-static / Tmax 7/ Hd 0.00
0.00 1.00 0.25
0.25 : 1.00 0.50
0.50 1.00 0.75
0.75 1.00
1.00 1.00 100

1.00 0.90 0.80 0.70 0.60 0.50
To-static / Tmax

D A T A (for connection only)} Type #1 Type #2 Type #3 Type #4 Type #5
Product Name -— N/A N/A N/A N/A
Strength reduction at the connection,

CRu=Fyc /Fy (.90 N/A N/A N/A N/A

Venim 30 MSEW vervion L0 MIEW Vervion 30 MSFW Ver L 30MSE Vasion 1 MSEW Wersioo 20 MSEW Venion 30 MEEW Vevion 3.0 MSEW Venion 3.8 MSEW Verion 10 MSEW Vervicns 10 MSER Vervion 10 WSIW Vershan 10 MSESS Ve wnt 10 MSES Veorivn 30 MIGS Yerricn 3.0 MYEW Verrion 20 MSEW Yenion LIMSEW Varrion 30 MSEW Yersion M0 MSEW Veioa 1 MSER' Vel 18
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INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

{ Embedded depth is ft, and height above top of finished

Design height, Hd
bottom grade is H

Batter, @
Backslope, P
Backslope rise

Broken back equivalent angle, I =4.57° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE

Uniformly distributed dead load is 0.0 [Ib/ft 2], and live load is:250:0:[1b/ft 2]

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

02468 10[f]

JOMSEY = Veaion 10 MSEW Yonik Wovica L0 MEEW Vengy 10 WNER Version 30 MSEW Verslos 3.0 MBS Verrin 10
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AASHTO 2007 (LRED) Input Data

INTERNAL STABILITY
Load factor for vertical earth pressure, EV, from Table 3.4.1-2: Ypo-EV 1.35
Load factor for earthquake loads, EQ, from Table 3.4.1-1: YoEQ 1.00
Load factor for live load surchrge, 1S, from Figure C11.5.5-3(b): Ypis 1.75
(Same as in External Stability).
Load factor for dead load surchrge, ES: YoES 1.50
(Same as in External Stability).
Resistance factor for reinforcement tension from Table 11.5.6-1: & Static Combined static/seismic
Metal Strips: 0.75 1.0C
Resistance factor for reinforcement tension in connectors from Table 11.5.6-1: ¢ Static Combined static/seismic
Metal Strips: 0.75 1.00
Resistance factor for reinforcement pullout from Table 11.5.6-1: ] 0.90 1.20
EXTERNAL STABILITY
Load factor for vertical earth pressure, EV, from Table 3.4.1-2 and Figure C11.5.5-2: Static Combined Static/Seismic
Sliding and Eccentricity Yp-EV 1.00 Yp-EQ 1.00
Bearing Capacity ' Yp-Ev 1.35 Yp-EQ 1.35
Load factor of active lateral earth pressure, EI, from Table 3.4.1-2 and Figure C11.5.5-2: "~ YpeH 1.50
Load factor of active latera] earth pressure during earthquake (does not multiply Papand Py ): (¥ pen )F_Q 1.50
Load factor for earthquake loads, EQ, from Table 3.4.1-1 (multiplies P, and P ): Y pEQ 1.00
Resistance factor for shear resistance along common interfaces from Table 10.5.5.2.2-1: Static Combined Static/Seismic
Reinforced Soil and Foundation o, 1.00 1.00
Reinforced Soil and Reinforcement ¢ . 1.00 1.00
Resistance factor for bearing capacity of shallow foundation from Table 10.5.5.2.2-1: Static Combined Static/Seismic
¢s 0.65 0.65
SR 1/I-95 Interchange ' ' Page 6 of 9
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1-¢-0
ANALYSIS: CALCULATED FACTORS (Static conditions) Dl
Bearing capacity, CDR = 1.49, Meyerhof stress = 5624 1b/ft%.

Foundation Interface: Direct sliding, CDR = 3.874, Eccentricity, e/L = 0.0461, CDR-overturning = 8.49

METAIL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal sirip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR
1 000 30.00 1 N/A 1.98 2.20 2.196 3.794 3.859 0.0461 -
2 200 30.00 1 N/A 1.04 1.16 1.155 1.791 4.087 0.0388 -
3 4.00 30.00 1 N/A 1.12 1.24 1.242 1.714 4.344 0.0318 —
4 6.00 30.00 1 N/A 1.18 1.32 1.315 1.709 4,645 0.0252 -
5 800 30.00 1 N/A 1.24 1.37 1.372 1.839 4.990 0.0188 -
6 10.00 30.00 1 N/A 1.31 1.46 1.456 1.942 5377 0.0127 -
7 1200  30.00 1 N/A 1.41 1.57 1.566 2.015 5.829 0.0067 -
8 1400 30.00 1 N/A 1.52 1.69 1.687 2.027 6.364 0.0008 ---
9  16.00 30.00 1 N/A 1.65 1.84 1.838 2.085 7.004 -0.0053 -
10 18.60  30.00 1 N/A 1.84 2.05 2.049 2.153 7.783 -0.0119 -
11 20.00  30.00 1 N/A 2.13 2.37 2.368 2212 8.746 -0.0196 -
12 2200 3000 1 N/A 2.56 2.84 2,843 2.230 9.949 -0.0300 --—-
13 2400 3000 1 N/A 3.22 3.58 3.575 2.151 11.436 -0.0471 -

Wortionh M0 BSEW Vietshnt 1 MESEN Ve 3 MSEW Venion 30 MSEW Varsian 10 WSEW Vi 48 MSEW Veniom 10 SSEW Vemion 30 MSEW Vanion 34 MSEW Verslon LOMSEW Vanlon 30 MSEW Vekn 10 MSEW Yamien 10 VBT Varcicon B AGSEW Vertia 30 MSEW Yarrioa 10 MSEW Verion MPMSEW Vrvicn 3,9 MSEW Venion 30 MSEW Yok 10 ME% Yervion 30 MSER Vavion 11
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Fyon

BEARING CAPACITY for GIVEN LAYOUT

STATIC SEISMIC UNITS

(Water table is at wall base elevation)
Ultimate bearing cavacity, g-ult
Meyerhof stress, oy

Eccentricity, ¢

Eccentricity, e/L

CDR calculated

Base length

N/A b/t 2]
N/A [Ib/ft 2]
N/A [f)
N/A

N/A

N/A [f]

SCALE:
02468 IO[ft]

Vet 30 MSEW Vertins S0 MSEW Vorrion 10 MSEW Vaion 1 WSEW Verslon 1.0 MSBD Verrion 3.0 MSEW Vervion L MSEW Wertion 3 MSEW Vervicn 1. MSEW Warulon 5.0 MSEW Verrier 3 MSEW Vo 1 MSEW Vervion Y0 MSEW Vealon 1 MSEW Verions 30 MSEW ersiva 30 WSIW Vearion 5} MSEW Verroa 20 MSEW Varica 30 MSEW Ve 32 WSEW Version 11 WSEW Veslon 10
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DIRECT SLIDING for GIVEN LAYOUT 1-2-09
(for METAL STRIPS reinforcements)

Along reinforced and foundation soils interface: CDR-static =3 74

# Metal strip Metal strip CDR CDR Metal strip
Elevation Length Static Seismic Type # Product name
[ft] [
1 0.00 30.00 3.859 N/A 1 —
2 200 30.00 4.087 N/A 1 -
3 400 30.00 4.344 N/A 1 -
4  6.00 30.60 4.645 N/A 1 -
5 800 30.00 4.990 N/A i wam
6 10.00 30.00 5.377 N/A 1 —-n
7 12.06 30.00 5.829 N/A 1 -
8 14.00 30.00 6.364 N/A 1 -
9 16.00 30.00 7.004 N/A 1 -
10 18.00 30.00 7.783 N/A 1 ---
11 20.00 30.00 8.746 N/A 1 -
12 22.00 30.00 9.949 N/A 1 -—
13 24.00 30.00 11.436 N/A 1 -—

ECCENTRICITY for GIVEN LAYOUT

At interface with foundation: e/L static = 0.0461; Overturning: CDR-static =849

# Metal strip  Metal strip e/L e/L Metal strip
Elevation Length Static Seismic Type # Product name
[ft] [ft]
1 0.00 30.00 0.0461 N/A 1 .
2 2.00 30.00 0.0388 N/A 1 ---
3 400 30.00 0.0318 N/A 1 -
4 6.00 30.00 0.0252 N/A 1 e
5 8.00 30.00 0.0188 N/A 1 -
6 106.00 30.00 0.0127 N/A 1 -
7 12.00 30.00 0.0067 NIA 1 -
8  14.00 30.00 0.0008 N/A 1 -
9 16.00 30.00 -0.0053 N/A 1 ---
10 18.00 30.00 -0.0119 N/A 1 -
11 20.00 30.00 -0.0196 N/A 1 -
12 22.00 30.00 : -0.0300 N/A 1 e
13 24.00 30.00 -0.0471 N/A 1 -—

Verrion MY MSEW Yartkos: 30 SEW Vorsion 1 NCSEW Vanion 39 MSEW Venkm 30 MSEW Venion 11 MSEW Verba 3.0 MSEW Yersion 30 MSEW Version 10 MEEW Venlou L0 SEW Vervion 10 MSEW Version L0 MSEW Verrion) 1) MSE Verviors 50 MSES Vit 3.0 MSEW Vervivn 30 MSEW Verrirm MEMSEW Worehon 30 MSEW Veareent 30 MSEW Yearsion 59 MSEW Wersioo 50 MIEW worin 50
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of a SIMPLE STRUCTURE

using METAL STRIPS as reinforcing material.
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Vot SO MYEW Vannou 20 MSFW Veaviem, 10 MSEW Varsion LFMSEW Vemeon 11 MSEW Vinad)

MSEW -- Mechanically Stabilized Earth Walls
Present DgtaTlme Wed Dec 10 16:60:23 2008

Vviog .0 MSHW et 140 MSEW Yerinn 10 MSTY Venlin IOMSER Verim 301

0 ML Werviors LY ASEW Virsion 1.0 MSEW Varrkm 3.0 MSEW Venivn J0 MW Yeion 30 MFR Verskon 19 MEW Yemion MPWSEW Yavion M) SGEW Vershon 1 1ASER Versow 3.0 MSEW Vervkor .0 HSHW Vartfors V8 MSEW Vendm 3. LASEW Verslan 10 505K Vn!n‘ M»\sm Verwa 30

Rﬁﬁ[vyfl Interchange

M. F[NAL DESIGN 2008\Retauung, Wall 4\Fma] Dsu,n\RWél Sta 1252+50 DRAINED LLE 2H 57 ret. BEN

MW Verion 3.6 KSEW Verslon M MSER Vendm 10 MSEW Varsion 10 b

SOIL DATA

REINFORCED SOIL
Unit weight, v
Design value of internal angle of friction,

¢

RETAINED SOIL
Lo 3 :
Unit weight, vy Ib/ft M 7 _

Design value of internal angle of friction,

Equivalent unit weight, v equv.
Equivalent internal angle of friction,
Equivalent cohesion, ¢ equiv.

Water table is at wall base elevation

¢

d)equiv.

0 38 MSEW Varviim 1)

1-2-0%

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.2396 (if batter is less than 10°, Ka is calculated from eq. 16, Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity coefficients (calculated by MSEW): Nc¢ = 19.32

SEISMICITY

‘Not Applicable

N y=9.44

Vel 3 MSEW Venion 10 BSEW Vertdon 38 MSER Vemion JDMSTW Viernian 163487 Veknt 1 MSEW Varion 10 MSEW Yerion 3.0 MSEW’ Vering 30 MSEW Verrion L MSEW Vertion 1D MSEW Yorvion 3 MBEW Version 3.0 ASEW Verskon, 5.8 MUEW Version 3.0 MIEW Versiors 30 MSEW Venion 3.0 MSEW Vervium 10 MEEW Veniion 32 MSEW Veraiam 3.0 MSER Yervioa 30 MEEW Werskons 10
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Present Date/Time: Wed Dec 10 16:00:23 2008 Mi'..... FINAL DESIGN 2008'Retaining Wall 4\Final Design\RW4 Sta 1252+50 DRAINED L=1.2H 57 ret. BEN 3 :

Viorvion 3 MSEW Verrion 30 MYEW Vi L0 MSFW, Vim0 MSFW Verion 30 MSEW Ve o 10 MSESE Vinpien 10 MSER SEB Ve OMSED Yersbun 1 NCIEW Voning 30 MSTIN Verslor, /4 MW Vel 10 MW Vi 10 MSEW Versioe L1 MSEW Warsiou 3.3 WSS/ Vimicwn 10 MATW Yersion L MNEW Vertk) BOMSEW Vegciom LOMSEW Verrion 42,
1-¢-09

INPUT DATA: Metal strips

{Analysis)
DATA Metal strip Metal strip Metal strip Metal strip  Metal strip
type #1 type #2 type #3 type #4 type #35
Yield strength of steel, Fy [kips/in 2] 65.3 N/A N/A N/A N/A
Gross width of strip, b [in] 2.0 N/A N/A N/A N/A
Vertical spacing, Sv [ft] Varies N/A N/A N/A N/A
Design cross section area, Ac [in 2] 0.23 N/A N/A N/A N/A

Ribbed steel strips.
-Uniformity Coefficient of reinforced soif, Cu= D60/D10= 4.0

Friction angle along reinforcement-soil interface, p

@ the top _ 60.97 N/A N/A N/A N/A

@ 19.7 ft or below 32.00 N/A N/A N/A N/A
Pulfout resistance factor, F*

(@ the top 1.80 N/A N/A N/A N/A

@ 19.7 ft or below 0.62 N/A N/A N/A. N/A
Scale-effect correction factor, o 1.00 N/A N/A N/A N/A

Variation of Lateral Earth Pressure Coefficient With Depth
K/Ka

z K/Ka ' ) 0.0 1.0 2.0 3.0
0ft 1.70 /
33 fi 1.60 Z[fy 66 /
6.6 ft 1.55 : /
9.8 ft 1.45 0.8 7/
13.1 fi 1.35 . i
164 f 1.30
19.7 f1 1.20 164
26.2
328

T oV Voo 3T VRS e T VEN Veton SUVEN Voo S0 WS Ve SOV Vw8 TS Voo TV Ve TOVGIL o TSR ¥ aron SEVETEH T TR e ST RO Torem M Ve T e T Ve T e Ve T v Ve TRV T TV
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Venion 3 KIS Version 3.8 MYBW Wershon 3AMSEW Morkion 3,0 MSGY Verion 3.0 MSEW Vertlun V0 MSER Vernion, 32 MSGS Vamion 11MSER Venson 3.0 MSES Verion 3. MSEW Vorabort 18 ST Versjon 30 MSEW Vorsiom 1 MW Versots 1 NSRS Veraicat 14 MSEW Vot 10 SSEI Nerahom 3.0 MESEW Nembons 3R MSER Versm 19 WISEW Woretors 72 MAEW Varvica 1.0 RIEW Veruior 30

. - 4-40
MSEW -- Mechanically Stabilized Earth Walis R&II?IWS Interchange 3%
Present Date/Time: Wed Dec 10 16:00:23 2008 Ms.... FINAL DESIGN 2008\Retahiing Wall 4Final DesignRWS Sta 1252+50 DRAINED L=~i 2H 57 ret BEN

Yomion MWSER Vernlon LAMIER Vein 10 MW Vembm 1 MER vierson, 08 WS Viorsion 10 MG Ve 3RS Yomin, 1.0 MSHW Ve 10 WKSEW Verrian 30MSER Vopjory 39 MSHS Vorvion 10 MEGW Varsion 1 MR Nertiom $DMSEW Vervion 1,0 MSEW Versiom 1 MW Varkon 3.5 MSEW Yersioa I MSTW Version 30 MAEW ‘Z@Hﬁ“‘ﬂwﬂmwvmm”

R A
INPUT DATA: Facia and Connection -2 Q

(Analysis)

FACIA type: Segmental precast concrete panels.
Depth of panel is 1.00 ft. Horizontal distance to Center of Gravity of panel is 0.50 ft.
Average unit weight of panel is Y= 150.00 Ib/ft *

Top of wall
Z/Hd To-static / Tmax Z /g 0.00 :

0.00 1.00 023

0.25 1.00 0.50

0.50 1.00 0.75

0.75 1.00

1.00 1.00 1.00

1.00 0.90 0.80 0.70 0.60 0.50
To-static / Tmax
D AT A (for connection only) Type #1 Type #2 Type #3 Type #4 Type #5
Product Name - N/A N/A N/A N/A
Strength reduction at the connection,
CRu=Fyc /Fy 0.90 N/A N/A N/A N/A

Verrion 3 MSEW Versloa 10 MSEW Version 1.0 MSEW Verwion M MSIW Vaniun 30 MSEW Vexvions 10 MSEW Veanian 10 MSEW Verslon 3.5 MSER Verthon M MSES ¥raiion 3.0 MTW Yaslon 50 MSEW Venisa 10 MSEW Vanica 1] VEW Vertioa 1.0 MSEW Vervara 10 M5EW Yerion J0 MSEW vartion 2.0 MSEW Verrion, 30 MSEW Yerion MERGSEW Verum J0 MSER Yarson L0 MERW venbmag
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Copyright © 1998-2008 ADAMA Engineering, Inc. License number MSEW-301874

o MUMSEY Yoz s T e bt AR ikt g i AR A Voo A SRR Vo b R Va0




Werion LOMSTW Versian 3 MSET Version 10 MYER Vezinn 3 MSES Vanions 1] MYGW Verion 3O MSEW Version §FMSEW Versnis 31 MSEW Vorvion. 30 MYEW Versivn 1.0 MYGW Version 1] MSEW Viersloa 10 VSR Vecshon L0 MSEW Verion 1 MAED Virshon L0 MSGH Ve kin LEMSLH Vo kot FONSEW Ve 10 WSEW Vit 3} SRR Ven kot 3 MSEW Voot by 30 MSES Vembon 30

. . \/93(4—41
MSEW -- Mechanically Stabilized Earth Walls lﬁ- 5 Interchange 5
Present Dalefl"lmc Wed Dec 10 16:00:23 2003 M:h.... FINAL DESIGN 2008\Retaining Wall 4\Final Design\R'W4 Sta 1252+50 DRAINED L= 2H 57 ret. BEN {

Venin 10 MYEW Vaniin 14 M Vet 4w MSEW Vorioo 14 MSEW Vemion JOMEEY Verrkus IOMSTY Vernbon 18 MSEW. Verion M 15Ew 30 MW v YW Yert ADMSEW Vieshmt 10 MSEW Versio 39 WSS Venicn 10 MSEW Vania: 1 MY Versivn 10 MSEW Venivm MASEY, Veion 30 MSEW Venlo 30,

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE) { -2 "Oci
Design height, Hd
Batter, ®

Backslope, B
Backslope rise

UNIFORM SURCHARGE
¢ Uniformly distributed dead load is 0.0 [Ib/ft 2], and live lo

[Ib/ft 2]

ANALYZED REINFORCEMENT LLAYOUT:

SCALE:
02468 10[ft]

Vepiciy AOMSEW Verson 11 MEEW Verlon 1B MSEW Vevicn 10 JTW Vanion 1.0 MSFW Venins 10 MEER Vesion 1.0 MSEW Verskoat 30 MSHW Verrion 30 MYEW Vorsion 1} MSEW Version B0 MSEW Vvt SAMSEW Loryion 14 MSEW Version 1EMSEW Verskon 1.5 MSEW Uersont 3,0 MOEW Version 3/ MSE Yorvin 3.0 MSBW Vervil 30 WSEW Varkoa Y3 MSEW Veraiors 3 MSEW Yoaion 30
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Ve 1O LRER Vection 0 MSER Venjon 3 MSEK Vemion 1 MSER Vernion JOMSEM Vit APMSEW Vertons JOROEW Verviom M0 MESETS Versia! 1D MYEW Ve iy 15 LSEW Vorion 3.0 KISEW. verabon S0 MEEW Viormt 2ESE varvion 35 MEEW Vertion SN Wertion 30 PISEW Vo oms S PSEW Voreirs WRVIE Wermroa 3 VG W Nommion 30 MW Ve L0 500 Verion 30

MSEW -- Mechanically Stabilized Earth Walls Rﬁh(ﬁl\—/y& ﬂ?erchange lé ¢

Present Date/Time: Wed Dec 10 16:00:23 2008 M. FINAL DESIGN 20081Retaining Wall 4'Final Design'RW4 Sta 1252+50 DRAINED L=1.21E 57 ret. BEN

Meman 30 MSEE Vervian 3P MATY Vemim 318 MSEW werion 30 MSEY Veraho 03 MAEW Virsion 1.0 MAEY Mepuinr 3 MIUW Yeryiom S8 MSEW, SEW Vervion MOMNEW Vbt }ERNEW Venong 0 MNEW Yernin, 3 MSEW Ven by AMTER Ve 30 MBI Verviom A0 MSIW Versio 30MYEY Yenion 30 MSEW Yerky SOMIEW Worelon 18 S Verion 10 MSEW Venloa 38

{-2- 09

AASHTO 2007 (LRFD) Input Data

INTERNAL STABILITY
Load factor for vertical earth pressure, EV, from Table 3.4.1-2: Yp-EV 1.35
Load factor for earthquake loads, EQ, from Table 3.4.1-1: YpEQ 1.00
Load factor for live load surchrge, LS, from Figure C11.5.5-3(b): YoLs 1.75
(Same as in External Stability).
Load factor for dead load surchrge, ES: YpES 1.50
{Same as in External Stability).
Resistance factor for reinforcement tension from Table 11.5.6-1: ) Static Combined static/seismic
Metal Strips: 0.75 1.0C
Resistance factor for reinforcement fension in connectors from Table 11.5.6-1: ¢ Static Combined static/seismic
Metal Strips: 0.75 1.00
Resistance factor for reinforcement pullout from Table 11.5.6-1: ) 0.90 1.20
EXTERNAL STABILITY
Load factor for vertical earth pressure, EV, from Table 3.4.1-2 and Figure C11.5.5-2: Static Combined Static/Seismic
Sliding and Eccentricity YeEV 1.00 Yr-EQ 1.00
Bearing Capacity Yo-EV 1.35 Yo-EQ 1.35
Load factor of active lateral earth pressure, EH, from Table 3.4.1-2 and Figure C11.5.5-2: YrER 1.50
Load factor of active lateral earth pressure during earthquake (does not muitiply Pz and P ): (Y pen )EQ 1.50
Load factor for earthquake loads, EQ, from Table 3.4.1-1 (multiplies P,z and Py ): Y pEQ 1.00
Resistance factor for shear resistance along common interfaces from Table 10.5.5.2.2-1; Static Combined Static/Seismic
Reinforced Soil and Foundation ¢ 1.00 1.00
Reinforced Soil and Reinforcement ¢ 1.00 1.00
Resistance factor for bearing capacity of shallow foundation from Table 10.5.5.2.2-1: Static Combined Static/Seismic
du 0.65 0.65

Vemion MOMSIN Veaxion 1OMIIY Vanion } MSEW Vertiou 30 MSEW Vet LOMSERS Venion 30 MYEW Vievion AOMSER Vervion 10 MSEW Versioc. 30 MSEW Vertio A MSEW ¥arvion 15 MSEW Venion A0 WSEW Verion 3.1 MSIW Version 3.0 MSER Venion 10 MSEW Uorybms 10 MSES: Verriom 3.0 MYEW Yarnso 10 MSEW Venian 10 MEEW version 30 ¥S5W Verrion 38 MSET Version 30
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ol LI MSEW Viersis 30 MGEW verchon 11

Vemicn M MSES Verion, 30 MSEW Vorien 18 ST arckon 30 BSGR Vershn 1O WSER Vi 30 MSIW Version 1 MSEW Verkid 1 MSES Vorskon 20 MIGH Vervlon BERSEW Vi, 315 MSEW Vemiont 10 MAEW Vearion 30 MAN vemion 11 MEEW Vertice $DMSEW Verical 30 MSFR Versian 30 MES Varshal 50 MEEW Ve b PSSR Vora

MSEW -- Mechanically Stabilized Earth Walls Rﬁ% II?IV%‘ Iﬁf%rchange 4

Present Date/Time: Wed Dec 10 15:00:23 2008 M. FINAL DES[GN 20(}8\Re1a1nm; Wall 4\F|nal Design\RW4 Sta 1252+50 DRAINED L=t 2H 57 ret. BEN

Vervlon 1 MSFEW Vervion 3.0 MSTA Vemion J.OMSEW Vewur 4l MSEW Yorvion 10 SEW vorviw 1,0 AGYEW. ershan 10 MSEW Versior 3 MSIEW Yershoa 1.0 MSGY Venien] 50 MSEW 2OMSEW v oo LOMNEN Ve o 3D MCEITW Ver s 1.0 MSTEW Varziom L MSEW Ve IR i 30 SERY Mention 20

ANALYSIS: CALCULATED FACTORS (Static conditions) 1-2-09
Bearing capacity, CDR = 1.04, Meyerhof stress = 5624 1b/ft.

Foundation Interface: Direct sliding, CDR = 2.557, Eccentricity, /L = 0.0461, CDR-overturning = 8.49

METAL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout {connection [metal strip| strength resistance  sliding e/l name
{ft] [ft] # resistance] break]  strength] CDR CDR CDR
1 000 30.00 1 N/A 1.98 220 2.196 3.794 3.859 0.0461 -
2 200 30.00 1 N/A 1.04 1.16 1.155 1.791 4,087 0.0388 -
3 400 30.00 1 N/A 1.12 1.24 1.242 1.714 4.344 0.0318 -
4  6.00 30.00 1 N/A 1.18 1.32 1.315 1.709 4.645 0.0252 —
5 800 30.00 1 N/A 1.24 1.37 1.372 1.839 4.990 0.0188 -
6 1000 3000 1 N/A 1.31 1.46 1.456 1.942 5.377 0.0127 -
7 1200 30.00 1 N/A 1.41 1.57 1.566 2.015 5.829 0.0067 -
8 1400 3000 1 N/A 1.52 1.69 1.687 2.027 6.364 0.0008 -
9 1600 30.00 1 N/A 1.65 1.84 1.838 2.085 7.004 -0.0053 -
10 18.00 30.00 1 N/A 1.84 2.05 2.049 2.153 7.783 -0.0119 -
11 20,00 30.00 1 N/A 213 237 2.368 2212 8.746 0.0196 -
122200  30.00 1 N/A 2.56 2.84 2.843 2230 9.94% -0.0300 -
13- 2400  30.00 1 N/A 322 3.58 3.575 2.151 11.436 0.0471 -

Venim LI MSEW Varrion M) METW Vi Vendn 10 MSEW Verion 3 MEEW Venion 10 MSEW Vertion 10MIEN Yaniva 3 MASEW Venion 1.0 MSEW Vereion 50 MSEW Vion. .0 MSTEW Vercion 10MSEW Vertkoet 1 MSEW Veiey 10 MSTW Vertio 10 MYEW Yeorvion 30 MSEW Vervion 38 MSEW Yavira 1 WSEW Yok 38 MSEW Yamioa 10 MSEW Venkn 30
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Verion IDMSRR Venlon AU MSEW Vanin LOMKER Vanion 10 MEGW Vesion 10 MYEW Votion) 45 MSEW Vecvion M MSEW Version 10 MSEW Vet MM Version 3.0 MAEW Versksn L. MNEW Varshan, 10 MSEW Verehors 14 MSEW Verslon 1.0 FESEW Vershon 3.0 MSGW Yersien 340 MSGW Vemtion 32 SESN Yomnions A NISEW Yecrio 11 MSEW Vorshon 19 MSEW vm.wj.n MSTW Verim 8

MSEW -- Mechanically Stabilized Earth Walls Réﬂ(ﬂ\%‘ Interchange 2

Present Date/Time: Wed Dec 10 16:00:23 2008 M:.... FINAL DESIGN 2008'\Retaining Wall 4\Final Design\RW4 Sta 1252+50 DRAINED L~=1.2H 57 ret. BEN

Verskon 3.0 MW Versicn 3.0 MSTW Venion 10 MSEW Vexicg 1 MSF NAMSEW Vorvion 3 OMEW Versioy 3HMEEW Version 30 MYEW Version 10 MSTTA Verfan 10 ST Venl 16 MKW Ve ) MSBW orton 1FMIEW Voryiou 10 WSIW Vemon 10 MSEW Vemisn HIMSER Verslon 30 MSEW Worslous TUMSEW Vemios, 30MYEW Vervion 1 MSEW Verdoa SO MSEW Yonin 38

o S gdT

BEARING CAPACITY for GIVEN LAYOUT 1~ -8

STATIC SEISMIC UNITS

(Water table is at wall base elevation)
Ultimate bearing cavacity, q-ult
Meyerhof stress, ov

Eccentricity,

Eccentricity, /L

CDR calculated

Base length

N/A Flb/ft 2]
N/A [1b/ft 7]
N/A [ft]
N/A

N/A

N/A [£]

SCALE:

02468 10[f]

Vesion 30 MSET Vasion 3.0 MSEW Ve 34 MBEW Vortion 3.0 MSEW Vershoo 30 MSEW Verron 1 MSER Varrion 10 WSEW Verslon 10 MSEW Verelon L MEEW Version 10 MSEW Verrias 30 MEW Vcrvarn 50 MSEW Virioa 20 MSEW Nosrion 10 MSEW Verrion 3.0 MSEW Veaion JEWGIEH Yeosion 39 WSTW Vervion 1 MSTW Varricn L0 RSEW Verrion 30 MSEW Yaion JONGEW Venim 30
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T Ve A MW Venloo 3. VST Verskon $ WYEW Vorshas 1ONENEW Vereim 30 SEW Vernion 2. WESW Vecwiom LI WS Yarioa M WGW Virice VOSSN Ve s 18 EREW Veruio RO TSER Vet 38 FNEW Vsrvirs 50 MW Varsin, 1 NEW Ve 310 MAITH Vi 10 VEEW Yervion 31 MISEW Woryom 1A MSER Nonjot 0 MSEW Ve fom 10 MSE Verabon 1

MSEW -- Mechanically Stabilized Earth Walls Rﬁ(ﬁ\%‘ Iﬁéﬁrchange 4 3

Present Date/Time: Wed Dec 10 16:00:23 2008 M:\..... FINAL DESIGN 2008\Retaining Wall 4\Final Design\RW4 Sta 1252+50 DRAINED L=1.2H 57 ret. BEN

Verion 30 MSEW Vorvion LB MSEW Wenir LOMSEW Vervie L0 MSGH Yervion 30 MEEW Vervion 30MIFW, ¥eannt 30 MHEW Vet ASMSEW Vi 8.0 USRS’ Vo i 3.8 WS Vi 30 MIEW Verion 3O MSTW Vervion X0 MYIEW Vernlog 10 MSGW Yievion 10 MSTFN Verion JOMSEW Veryhey SAMSES! Yoo 10 MEEW Venion LOMSEW Vorvion 30 MSEW Version 10 MK etk 10 e

DIRECT SLIDING for GIVEN LAYOUT j-&0%
(for METAL STRIPS reinforcements)

Along reinforced and foundation soils interface; CDR-static =

# Metal strip Metal strip CDR CDR Metal strip
Elevation Length Static Seismic Type # Product name
if] [ft]
i 000 30.00 3.859 N/A 1 -
2 200 30.00 4.087 N/A 1 ——
3 400 30.00 4,344 N/A 1 mm
4 6.00 30.00 4.645 N/A I -
5 8.00 30.00 4,990 N/A 1 -
6 10.00 30.00 5.377 N/A 1 -
7 12.00 30.00 5.829 N/A 1 -
8 14.00 30.00 6.364 N/A 1 -
9 16.00 30.00 7.004 N/A 1 -—
10 18.00 30.00 7.783 N/A 1 -
11 20.00 30.00 8.746 N/A 1 -
12 2200 30.00 9.949 N/A 1 -
13 24.00 30.00 11436 N/A 1 -

ECCENTRICITY for GIVEN LAYOUT

At interface with foundation: e/L static = 0.0461; Overturning; CDR-static

# Metal strip Metal strip ' e/L e/L Metal strip
Elevation Length Static Seismic Type # Product name
(ft] [ft]
1 Q00 . 30.00 0.0461 N/A 1 —
2 200 30.00 0.0388 N/A 1 -
3 400 30.00 0.0318 N/A 1 -
4  6.00 30.00 0.0252 N/A 1 -
5  8.00 30.00 0.0188 N/A 1 -—-
6 10,00 30.00 0.0127 N/A 1 -
71200 30.00 0.0067 N/A 1 -—
8  14.00 30.00 0.0008 N/A 1 -
9 16.00 30.00 -0.0053 N/A 1 -
10 18.00 30.00 0.0119 N/A 1 ---
11 20.00 30.00 -0.0196 N/A 1 -
12 22.00 30.00 -0.0300 N/A 1 ---
13 24.00 30.00 -0.0471 N/A 1 -

Warvion MEMSEW Verrion 3.0 MSEW Warnioes 50 MSEW Vialon 10 M5B Yeniva 30 MSEW Ventivn 10 MSEW Viesion 14 MEEW Versian 1.0 MYEW Yiervion 2.0 USER Vers b MSEW Veorions 30 MEEW Versicn, 3.0 MSEW Yecricm L} MSEW Verzion 30 MSEW Vomian 3} MSGW Verviets A0 MSEW Varboa 14 MSEW Version 1) KESEW Verrion 38 MSEW Veaviva 3.0 MSHY Verion 10 MSTW Verion 31
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Report generated using GeoStudio 2007, version 7.11. Copyright © 1991-2008 GEO-SLOPE International 1td.

File Information
Revision Number: 61
Date: 12/11/2008
Time: 3:43:57 PM
File Name: RW 4 STA 1252450 UNDRAINED 57 ret.gsz
Directory: M:\projects\2003\03059_deltrnplk\Geotech\INTERCHANGE FINAL DESIGN
2008\Retaining Wall 4\Final Design\
Last Solved Date: 12/11/2008
Last Solved Time: 3:44:48 PM

Project Settings
Length{l) Units: feet
Time(t} Units: Seconds
Force{F) Units: lbf
Pressure(p} Units: psf
Strength Units; psf
Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings

SR 1/1-85 interchange 103-059-27U
Description: Retaining Wall 4 STA 1252450 DRAINED Analysis
Kind: SLOPE/W
Method: Morgenstern-Price
Settings

Apply Phreatic Correction: Yes
Stde Function

Interslice force function option: Half-Sine
PWP Conditions Source: Piezometric Line
Use Staged Rapid Drawdown: No

SlipSurface

Direction of movement: Right to Left
Allow Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack

Tension Crack Option: {(none)



FOS Distribution

FOS Calculation Option: Constant

- Advanced
Number of Slices: 30
Optimization Tolerance: 0.01
Minimum Slip Surface Depth: 0.1 ft
Optimization Maximum Iterations:; 2000
Optimization Convergence Tolerance: 1e-007
Starting Optimization Points: 32
Ending Optimization Points: 64
Complete Passes per Insertion: 1

Materials

MNo. 57 Stone
Model: Mohr-Coulomb
Unit Weight: 105°pcf
Cohesion: O psf
Phi: 38
Phi-B: 0 *°
Pore Water Pressure

Piezometric Line: 1

DelDOT Type F Borrow
Model: Mohr-Coulomb
Unit Weightd36:pcf
Cohesion: 0 psf
Phi: 28
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

Foundation Soil {lla) to EL 38
 Model: Undrained {Phi=0}
Unit Weight: 130 pcf
Cohesion: 2500 psf
Pore Water Pressure
Piezometric Line: 1

Ha EL38to EL 18
Model: Undrained {Phi=0}
Unit Weight: 130pcf
Cohesion: 2500:psf
Pore Water Pressure
Piezometric Line: 1

RKK RW4-52



HaEL I8 to ELO
Model: Undrained {Phi=0}
Unit Weight:.130-pcf
Cohesion: 3500 psf
Pore Water Pressure
Piezometric Line: 1

Ha ELOto EL-15
Model: Undrained {Phi=0)
Unit Weight: 130 pcf
Cohesion: 5000%psf
Pore Water Pressure
Piezometric Line: 1

et L2 fn e d B d S ey b

Model: Moh

Unit Weight:.125 pcf

Cohesion: 0 psf

Phi: 34.°

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

Slip Surface Entry and Exit
Left Projection: Range
Left-Zone Left Coordinate: {0, 60} ft
Left-Zone Right Coordinate: {51, 60.953488)} ft
Left-Zone Increment: 40
Right Projection: Range
Right-Zone Left Coordinate: {63, 88) ft
Right-Zone Right Coordinate: {200, 66} fi
Right-Zone Increment: 50
Radius Increments: 4

Slip Surface Limits
Left Coordinate: {{J, 60} ft
Right Coordinate: (200, 66) ft

RKK RW4-53



Piezometric Lines

Piezometric Line 1

Coordinates
X(ft) | Y(ft)
0 60
10 60
45 60
53 58
E:
105 | 62
200 62

Surcharge Loads

Surcharge Load 1
Surcharge (Unit Weight):.]
Direction: Vertical -

Coordinates
X({ft) | Y(ft)
&7 88
3103 S0
110 S0

Surcharge Load 2
Surcharge (Unit Weight
Direction: Vertical

Coordinates
X (ft) | Y(ft)
118 89

160 91
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Reinforcements —> Fabue st to ol slecl 595075 (ot ot
@CJ‘L’?’\ nn S[,of&/h/) :

Reinforcement 1
Type: Fabric
Outside Point: (53, 58) ft
Inside Point: {83, 58) f
Slip Surface Intersection: {0, 0} ft
Total Length: 30 ft
Reinforcement Direction: 180 "
Applied Load Option: Variable
F.of S Dependent: Yes

Contact Cohesion: 0 psf

Contact Phi: 14 ° <~ AASHTO LRFD Tebh 3.0,53- %r slel . 5//![7 SALD
Interface Factor: 1 ‘
Bond Safety Factor: 1

Fahric Capacity: 6000 Ths

Fabric Safety Factor: 1

Fabric Load: 6000 Ibs

Load Distribution: Conc. in 1 slice

Load Orientation: &

Applied Load: 6000 ibs

Fabric Load Used: O ibs

Resisting Force Used: & ibs/ft

Available Bond Length: 0 ft

Required Bond Length: O ft

Governing Component: Bond

Reinforcement 2
Type: Fabric
Qutside Point: {53, 60) ft
Inside Point: {83, 60} ft
Slip Surface Intersection: {0, 0} fi
Total Length: 30 f
Reinforcement Direction; 280 °
Applied Load Option: Variable
F of S Dependent: Yes
Contact Cohesion: O psf
Contact Phi: 14 °
interface Factor: 1
Bond Safety Factor: 1
Fabric Capacity: 6000 ths
Fabric Safety Factor: 1
Fabric Load: 6000 Ibs
toad Distribution: Conc. in 1 slice
Load Orientation: O
Applied Load: 5000 ibs
Fabric Load Used: & ibs



Resisting Force Used: O lbs/ft
Available Bond Length: O ft
Required Bond Length: O ft
Governing Component: Bond

Reinforcement 3
Type: Fabric
Outside Point: {53, 62) ft
Inside Paint: {83, 62} ft
Slip Surface Intersection: {62.045, 62) ft
Total Length: 30 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes
Contact Cohesion: 0 psf
Contact Phi: 14 °
Interface Factor: 1
Bond Safety Factor: 1
Fabric Capacity: 5000 [bs
Fabric Safety Factor: 1
Fabric Load: 6000 1bs
Load Distribution: Conc. in 1 slice
Load Qrientation: O
Applied Load: 6000 ibs
Fabric Load Used: 1980.5 ibs
Resisting Force Used: 265.31 Ibs/ft
Available Bond Length: 20.955 f
Required Bond Length: 7.4651 #
Governing Component: Fabric

Reinforcement 4
Type: Fabric
Outside Point: {53, 64) ft
Inside Point: (83, 64} ft
Slip Surface Intersection: {67.891, 64} fi
Total Length: 30 f¢
Reinforcement Direction: 180 °
Applied Load Option: Variatle
F of S Dependent: Yes
Contact Cohesion: 0 psf
Contact Phi: 14~
Interface Factor: 1
Bond Safety Factor: 1
Fabric Capacity: 6000 tbs
Fabric Safety Factor: 1
Fabric Load: 6000 lbs
Load Distribution: Conc, in 1 slice
Load Orientation: ©

RKK RW4-56
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Applied Load: 6000 Ibs

Fabric Load Used: 1280.5 lbs
Resisting Force Used: 196.7 |bs/ft
Available Bond Length: 15.109 ft
Required Bond Length: 10.069 i
Governing Component: Fabric

Reinforcement 5
Type: Fabric
Outside Point: (53, 66} ft
Inside Point: {83, 65} ft
Slip Surface Intersection: {71.803, 66} fi
Total Length: 30 fi
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes
Contact Cohesion: G psf
Contact Phi: 14~
Interface Factor: 1
Bond Safety Factor: 1
Fabric Capacity: 6000 ibs
Fabric Safety Factor: 1
Fabric Load: 6000 ibs
Load Distribution: Conc. in 1 slice
Load Orientation: 0
Applied Load: 6000 ths
Fabric Load Used: 1380.5 ths
Resisting Force Used: 177.96 ths/ft
Available Bond Length: 11.197 ft
Required Bond Length: 11.129
Gaverning Component: Fabric

Reinforcement 6
Type: Fabric
Qutside Point: {53, 68} ft
Inside Point: {83, 68) ft
Slip Surface Intersection: {74.82%, 68} {1
Total Length: 30 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes
Contact Cohesion: { psf
Contact Phi: 14 °
Interface Factor: 1
Bond Safety Factor: 1
Fabric Capacity: 6000 ibs
Fabric Safety Factor: 1
Fabric Load: 6000 ibs

RKK RW4-57
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RKK RW4-58 [3

Load Distribution: Conc. in 1 slice
Load Qrientation:

Applied Load: 6000 lbs

Fabric Load Used: 1253.7 lbs
Resisting Farce Used: 153.44 [bs/ft
Avatilable Bond Length: 8.170% ft
Required Bond Length: 8.1708 ft
Governing Component: Bond

Reinforcement 7
Type: Fabric
Outside Point: {53, 70} ft
Inside Point: {83, 70} ft
Slip Surface ntersection: (77.325, 70} f
Total Length: 30 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes
Contact Cohesion: G psf
Contact Phi: 14 °
Interface Factor: 1
Bond Safety Factor: 1
Fabric Capacity: 6000 lbs
Fabric Safety Factor: 1
Fabric Load: 6000 ibs
Load Distribution: Conc. in 1 shice
Load Orientation: ¢
Applied Load: 6000 lbs
Fabric Load Used: 755.71 ibs
Resisting Force Used: 133.16 ibs/ft
Available Bond Length: 5.6752 ft
Required Bond Length: 5.6752 ft
Governing Component: Bond

Reinforcement 8
Type: Fabric
Outside Point: (53, 72} ft
inside Point: (8%, 72) ft
Slip Surface Intersection: {79.441, 72} ft
Total Length: 30 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes
Contact Cohesion: O psf
Contact Phi: 14 °
Interface Factor: 1
Bond Safety Factor: 1
Fabric Capacity: 6000 lbs



Fabric Safety Factor: 1

Fabric Load: 6000 ibs

Load Distribution: Conc. in 1 slice
Load Orientation: 0

Applied Load: 6000 ibs

Fabric Load Used: 385.83 ibs
Resisting Force Used: 108.42 tbhs/ft
Available Bond Length: 3.5581 ft
Required Bond Length: 3.5581 ft
Governing Component: Bond

Reinforcement 9
Type: Fabric
Outside Point: {53, 74} ft
Inside Point: {83, 74} ft
Slip Surface Intersection: {81.245, 74} #
Total Length: 30 fi
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes
Contact Cohesion: ¢ psf
Contact Phi: 14 °
Interface Factor: 1
Bond Safety Factor: 1
Fabric Capacity: 6000 lbs
Fabric Safety Factor: 1
Fabric Load: 6000 ibs
Load Distribution: Conc. in 1 slice
Load Orientation:
Applied Load: 6000 lbs
Fabric Load Used: 165.02 ibs
Resisting Force Used: $4.042 lbs/ft
Available Bond Length: 1.7548 i
Required Bond Length: 1.7548
Governing Component: Bond

Reinforcement 10
Type: Fabric
QOutside Point: {53, 76} ft
Inside Point: {83, 76) ft
Slip Surface Intersection: (82.82, 76) f
Total Length: 3¢ ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes
Contact Cohesion: G psf
Contact Phi: 14 °
Interface Factor: 1

RKK RW4-59
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Bond Safety Factor: 1

Fabric Capacity: 6000 [hs

Fabric Safety Factor: 1

Fabric Load: 6G00 Ibs

Load Distribution: Conc. in 1 slice
Load Orientation: 0

Applied Load: 5000 ibs

Fabric Load Used: 14.018 Ibs
Resisting Force Used: 78.033 lbs/ft
Available Bond Length: 0.17965 #t
Required Bond Length: 0.17965 ft
Governing Component: Bond

Reinforcement 11
Type: Fabric
Outside Point: {53, 78) ft
Inside Paint: (83, 78} ft
Slip Surface Intersection: {84.184, 78] #
Total Length: 3G ft
Reinforcement Direction: 180 °
Applied Load Option: Variabie
F of S Dependent: Yes
Contact Cohesion: 0 psf
Contact Phi: 14 °
Interface Factor: 1
Bond Safety Factor: 1
Fabric Capacity: 6000 ths
Fabric Safety Factor: 1
Fabric Load: 6000 lbs
Load Distribution: Conc. in 1 slice
Load Orientation: G
Applied Load: 6000 ibs
Fabric Load Used: 0 ths
Resisting Force Used: 50.209 [bs/ft
Available Bond Length: © ft
Required Bond Length: O ft
Governing Component: Bond

Reinforcement 12
Type: Fabric
Outside Point: {53, 80} ft
Inside Point: {83, 80! ft
Slip Surface Intersection: {85.357, 80} f
Total Length: 30 f '
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes
Contact Cohesion: C psf

RKK RW4-60
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Contact Phi: 14 °

Interface Factor: 1

Bond Safety Factor: 1

Fabric Capacity: 6000 fhs

Fabric Safety Factor: 1

Fabric Load: 6000 Ibs

Load Distribution: Conc. in 1 slice
Load Orientation: ¢

Applied Load: 6000 tbs

Fabric Load Used: O tbs

Resisting Force Used: 32.42 lbs/#t
Available Bond Length: O ft
Required Bond Length: O ft
Governing Component: Bond

Reinforcement 13

Type: Fabric

Outside Point: {53, 82} ft

Inside Point: (83, 82) ft

Slip Surface Intersection: {(86.358, 82} fi
Total Length: 30 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable

F of S Dependent: Yes

Contact Cohesion: O psf
"Contact Phi: 14 °

Interface Factor: 1

Bond Safety Factor: 1

Fabric Capacity: 6000 ibs

Fabric Safety Factor: 1

Fabric Load: 6000 ibs

Load Distribution: Conc. in 1 slice
Load Qrientation: 0

Applied Load: 6000 ibs

Fabric Load Used: ¢ ihs

Resisting Force Used: 11.437 ibs/ft
Available Bond Length: O ft
Required Bond Length: O ft
Governing Component: Bond

RKK RW4-61

- Regions
Material Points Area (ft?)
Region
1 Ha ELOto EL-15 23,24,22,21 3000
Region Ha EL181i0ELD 21,22,20,19 3600
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RKK RW4-62 [.71_

2
Reg'zn lla EL 38 to EL 18 19,17,18,20 4000
Region Foundation Soil {Ha) to EL 1.2.3,4.6,25,26,15,16,18,17 4907 485

4 38
Reg“;n DelDOT Type B Borrow 4,3,5,7,6 750.015
Regi‘;“ DelDOT Type F Borrow 5,8,9,10,11,12,13,14,15,26,25,6,27,7 | 1958.5
Reg'{;” No. 57 Stone 6,27,7 187.5

Points
X{ft) | Y(ft)
Point 1 g 60
Point 2 10 50 . . -
Point 3 53 61 Wl ’/(‘2‘7% = RAf S - Attt
Point 4 52.99 g, 58 | & Toe ’fﬁ‘*ﬂ/ « 43~ 5B
Point 5 53 g, 83 ew'r%,ﬂ( gL/ Y . /
Point g g3 58 -
Boint 7 &3 83 2
Point 8 63 28
Point 9 67 88
Point 10 103 S0
Point 11 110 80
Point 12 118 8¢
point13 | 160 91
Point 14 161 g1
Point15 | 161 66
Point 16 200 66
Point 17 0 38
Point 18 200 38
Point 19 #] 18
Point 20 | 200 18
Point 21 0
Point 22 200




RKK RW4-63

Point 23 0 -15
Point 24 200 -15
Point 25 87 60
Point 26 105 64
Point 27 S8 83
Critical Slip Surfaces
Radius
Number FOS Center (ft) (f) Entry {ft) Exit (ft)
53.105, 88.8127, 51,
110244 { 36.797 (88 (
87.69) : 89.2174) £0.9535)
Slices of Slip Surface: 10244
Slip Base Normal Frictional Cohesive
X (ft Y (ft PWP (psf Strength
Surface (ft) (/0 (psf) Stress (psf) | Strength (psf) g
_ (psf)
1110244 51.49591 60.931665 ) 81.358547 G 2500
156.15363
2110244 52.499%1 60.501615 ) 147.17383 g 2500
163.G685¢6
3110244 53.625 60.60223 j 2972.1828 2004.7626 i
181.10189
4 1 10244 54875 60.941175 ) 3077.3827 20757276 {0
183.53125
5 10244 56.125 61.02276 . © 1 3153.7202 2127.2112 0
188.61727
6 | 10244 57.375 61.147275 } 3199.9847 2158417 0
: 196.39155
7110244 58.625 61.31516 -206.8635 | 32166111 2169.6316 g
8 10244 59.875 £1.52702 ) 3205.7447 2162.3021 0
220.08827
S 110244 61.125 61.783635 ) 3170511 2138.5367 g
236,10188
16 1 10244 62.375 62.08597 ) 3853.6754 2595.336% g
254.96332
11} 10244 £3.666665 62.4485 -277.5884 | 30457775 2054 4029
12 1 10244 65 62.87609 - 2873.5657 1938.2445



RKK RW4-64

304.26908

13§ 10244 66.333335 63.360775 ) 2699.5534 1820.8718
334.51536

14§ 10244 67.61111% 63.87587 ) 2790.2864 18820719
36690274

15 | 10244 68.83333 64.431075 ) 1872.6888 1263.1513
401.25999

16 | 10244 70.055555 65.037325 ) 1735.4598 1170.5824
439.12602

17 § 10244 71.27778 65.701755 ] 2325.0454 1568.2628
48058858

18 | 10244 72.5 66.42808 ) 1468.846 950.74916
525.891182

19 | 10244 7372222 67.22074 -575.3708 | 1347.0454 908.59626

20 | 10244 74.944445 68.08508 ) 16138271 1088.5401
629.30764

21 10244 76.16667 68.027605 ) 1186.4336 746.29888
5688.13451

22 | 16244 77.3888% - 70.056355 ] 1193.2221 304.83846
752.31684

23 1 10244 78.625 71.195432 ) 8282.12893 59500415
776.40109

24 1 10244 79.875 72.460615 ) 852.31949 574.89675
835.09004

25 1 10244 81.125 73.85865 ) 688.96959 464.71586
801.72971

26 | 10244 22.375 - 75414785 ) 546.24583 36844746
977.71847

(27 | 10244 83.640325 77189855 1 -1066.55 337.60518 263.76608

28 | 10244 84.920875 79.248375 ] 21742365 16%.86897
1172.0319

22 1 10244 86.201625 81.67655 ) 75.607861 55.071335
1259.5016

30 1 10244 86.920875 83.184225 ) -0.477156 1 -0.25370835
1375.6618

31| 10244 87.478165 B84 626665 ) -0.80705075 -0.4281165
1514.6967

32 | 10244 88.4345 87.551125 - -3.87248417 | -0.46350800
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Report generated using GeoStudio 2007, versicn 7.11. Copyright ® 1991-2008 GEO-SLOPE International Ltd.

File Information
Revision Number: 57
Date: 12/11/2008
Time: 3;47:11 PM
File Name: RW 4 STA 1252450 DRAINED 57 ret.gsz
Directory: M:Aprojects\2003\03059 _deltrnplk\Geotech\INTERCHANGE FINAL DESIGN
2008\Retaining Wall 4\Final Dasign\
Last Solved Date: 12/11/2008
Last Solved Time: 3:48:03 PM

Project Settings
Length(L) Units: feat
Time(t) Units: Seconds
Force(F) Units: Ibf
Pressure{p) Units: psf
Strength Units: psf
Unit Weight of Water: 2.4 pcf
View: 2D

Analysis Settings

SR 1/i-95 Interchange 103-059-27U
Description: Retaining Wall 4 STA 1252450 DRAINED Analysis
Kind: SLOPE/W
Method: Morgenstern-Price
Settings :
 Apply Phreatic Correction: Yes
Side Function :
Interslice force function option: Half-Sine
PWP Conditions Source: Piezometric Line
Use Staged Rapid Prawdown: No
SlipSurface
Direction of movement: Right to Left
Allow Passive Mode: No
Slip Surface Option: Entry and Exit
Critical slip surfaces saved: 1
Optimize Critical Slip Surface Location: No
Tension Crack
Tension Crack Option: {none)

ZZ



FOS Distribution
FOS Calculation Option: Constant
Advanced
Number of Slices: 30
Optimization Tolerance: ¢.01
Minimum Slip Surface Depth: 8.1 ft
Optimization Maximum Herations: 2000
Optimization Convergence Tolerance: 1e-007
~ Starting Optimization Points: 32
Ending Optimization Points; 64
Complete Passes per Insertion: 1

Materials

No. 57 Stone
Model: Mohr-Coulomb
Unit Weight;, 185pcf

Pore Water Pressure
Piezometric Line: 1

DelDOT Type F Borrow
-Coulomb
t: 130 pef

Pore Water Pressure
Piezometric Line: 1

Foundation Soil {lia) to EL 38
" Model: Shear/Normal Fn.
Unit Weight: 1: 21
Strength Functio
Phi-B: 0~
Pore Water Pressure
Piezometric Line: 1

‘Tests

Ha EL38to EL 18
Model: Mohr-Coulomb
Unit Weight:30 pcf
Cohesion: G psf

Phi-B: 0 ©
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Pore Water Pressure
Piezometric Line: 1

HaEL18toELO

Pore Water Pressure
Piezometric Line: 1

HaELOto EL-15
Model: Mohr-Coulomb
Unit Weight: 13

Pore Water Pressure
Piezometric Line: 1

DelDOT Tvne

Modei: Mohr;Coulomb

Unit Weight: 125 pcf

Cohesion: 0-psf

Phi: %.;.-u.;._:

Phi-B: 0 ©

Pore Water Pressure
Piezometric Line: 1

Slip Surface Entry and Exit

Left Projection: Range
Left-Zone Left Coordinate: {0, 50} ft

Iy
fvoe.B.Borrow hﬁﬁw‘”ﬁﬂj

P
F

Left-Zone Right Coordinate: {51, 60.953488} ft

Left-Zone Increment: 40

Right Projection: Range

Right-Zone Left Coordinate: {63, 88} ft
Right-Zone Right Coordinate: {200, 66} f
Right-Zone Increment: 50

Radius Increments: 4

Slip Surface Limits

Left Coordinate: (G, 60} ft
Right Coordinate: {200, 66} ft

113
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Piezometric Lines

Pierometric line 1

Coordinates

X{(ft} | Y(ft)
0 60
10 60
45 60
2| 58

78

87

105 62

200 62

Surcharge Loads

Surcharge Load 1
Surcharge (Unit Weight): 256 pcf
Direction: Vertical

Coordinates
X (ft) | Y{(ft)
&7 88
103 50
110 S0

Surcharge Load 2
Surcharge (Unit Weight)-258pcf
Direction: Vertical

Coordinates
X(ft) | Y(ft)
118 e ]

160 g3
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Reinforcements <

Reinforcement 1
Type: Fabric
Outside Point: {53, 58} ft
Inside Point: (83, 38} ft

RKK RW4-71 7L

Mool o Flere Ao egrosit-met L sl s
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Slip Surface intersection: (83.017, 58} ft

Total Length: 30 &
Reinforcement Direction: 180
Applied Load Option: Variabie
F of S Dependent: Yes
Contact Cohesion: G psf

o

Contact Phi: 14 ° <=— AASHTE LRED Tatl 34/,5,5-1 /gr s%wé?m s/% Ll (&

Interface Factor: 1

Bond Safety Factor: 1
Fabric Capacity: 6600 Ibs
Fabric Safety Factor: 1
Fabric Load: 6000 ibs

Load Distribution: Conc. in 1 slice

Load QOrientation: &
Applied Load: 6000 Ibs
Fabric Load Used: 0 Ibs

Resisting Force Used: 374.08 lbs/ft

Available Bond Length: O ft
Required Bond Length: O ft
Governing Component: Bond

Reinforcement 2
Type: Fabric
Outside Point: {53, 60) ft
Inside Point: (83, 60} ft

Slip Surface Intersection: {85.188, 60} fi

Total Length: 30 f&
Reinforcerment Direction: 180
Applied Load Option: Variabie
F of S Dependent: Yes
Contact Cohesion: O psf
Contact Phi: 14 °

Interface Factor: 1

Bond Safety Factor: 1

Fabric Capacity: 600G lbs
Fabric Safety Factor: 1

Fabric Load: 6000 ibs

-]

Load Distribution: Conc. in 1 slice

Load Orientation: ©
Applied Load: 6000 ths
Fabric Load Used: & Ibs



Resisting Force Used: 285.22 bs/ft
Available Bond Length: 0 f;
Required Bond Length: O ft
Governing Component: Bond

Reinforcement 3
Type: Fabric
Outside Point: {33, 62 ft
Inside Point: {83, 62} fi
Slip Surface Intersection: (87.138, 62) ft
Total Length: 3G
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes
Contact Cohesion: § psf
Contact Phi: 14°
Interface Factor: 1
Bond Safety Factor: 1
Fabric Capacity: 6000 ihs
Fabric Safety Factor: 1
Fabric Load: 6000 lbs
Load Distribution: Conc. in 1 slice
Load Orientation:
Applied Load: 6000 ibs
Fabric Load Used: O ibs
Resisting Force Used: 254.67 lbs/ft
Available Bond Length: { ft
Required Bond Length: 0 ft
Governing Component: Bond

Reinforcement 4
Type: Fabric
Outside Point: (53, 64} ft
Inside Point: {83, 64} ft
Slip Surface Intersection: (88.805, 64) ft
‘Total Length: 30 &
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes
Contact Cohesion: G psf
Contact Phi; 14 °
Interface Factor: 1
Bond Safety Factor: 1
Fabric Capacity: 6000 tbs
Fabric Safety Factor: 1
Fabric Load: 6000 lbs
Load Distribution: Conc. in 1 slice
Load Orientation: {

RKK RW4-72
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RKK RW4-73 Z 13

Applied Load: 6000 {bs

Fabric Load Used: 0 tbs

Resisting Force Used: 254.67 ths/ft
Available Bond Length: O ft
Required Bond Length: O ft
Governing Component: Bond

Reinforcement 5
Type: Fabric
Outside Point: {53, 66) ft
inside Point: {83, 66) ft
Slip Surface Intersection: {80.32, 66) ft
Total Length: 30 ft
Reinforcement Direction: 138G *©
Applied Load Option: Variable
F of S Dependent: Yes
Contact Cohesion: O psf
Contact Phi: 14°
Interface Factor: 1
Bond Safety Factor: 1
Fabric Capacity: 6000 lhs
Fabric Safety Factor: 1
Fabric Load: 6000 ibs
Load Distribution: Conc. in 1 slice
Load Orientation: 0
Applied Load: 6900 Ibs
Fabric Load Used: 0 Ibs
Resisting Force Used: 212.64 ibs/ft
Available Bond Length: 0 ft
Required Bond Length: O fi
Governing Component: Bond

Reinforcement 6
Type: Fabric
Outside Point: {53, 68) ft
Inside Point: {83, 68} ft
Slip Surface Intersection: {81.672, 68} ft
Total Length: 30
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes
Contact Cohesion: D psf
Contact Phi: 14 °
Interface Factor: 1
Bond Safety Factor: 1
Fabric Capacity: 6000 tbs
Fabric Safety Factor: 1
Fabric Load: 6000 ihs



Load Distribution: Conc. in 1 slice
Load Orientation: O

Applied Load: 600G ths

Fabric Load Used: © s

Resisting Force Used: 212.64 tbs/ft
Available Bond Length: O ft
Required Bond Length: O ft
Governing Component: Bond

Reinforcement 7
Type: Fabric
Outside Point: {53, 70} ft
Inside Point: {83, 70} ft
Slip Surface Intersection: {92.86, 70) ft
Total Length: 30 fi
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes
Contact Cohesion; O psf
Contact Phi;: 14 °
Interface Factor: 1
Bond Safety Factor: 1
Fabric Capacity: 6000 Ibs
Fabric Safety Factor: 1
Fabric Load: 6000 Ibs
Load Distribution: Conc. in 1 slice
Load Orientation: {
Applied Load: 6000C ibs
Fabric Load Used:  ibs
Resisting Force Used: 155.26 lbs/f
Available Bond Length: 0 #
Required Bond Length: O ft
Governing Component: Bond

Reinforcement 8
Type: Fabric
Outside Point: (53, 72) ft
Inside Point: {83, 72} ft
Slip Surface Intersection: {93.889, 72} &
Total Length: 30 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes
Contact Cohesion: O psf
Contact Phi: 14°
Interface Factor: 1
Bond Safety Factor: 1
Fabric Capacity: 6000 Ibs

RKK RW4-74
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RKK RW4-75 30

Fabric Safety Factor: 1

Fabric Load: 6000 ibs

Load Distribution: Conc. in 1 slice
Load Qrientation: '
Applied Load: 6000 ibs

Fabric Load Used: G ibs

Resisting Force Used: 155.26 tbs/ft
Available Bond Length: 0 fi
Required Bond Length: O ft
Governing Component: Bond

Reinforcement 9
Type: Fabric
Qutside Point: {53, 74} ft
Inside Point: (83, 74) ft
Slip Surface Intersection: {84.918, 74} ft
Total Length: 30 f&
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes
Contact Cohesion: 0 psf
Contact Phi: 14 °
Interface Factor: 1
Bond Safety Factor: 1
Fabric Capacity: 6000 Ibs
Fabric Safety Factor: 1
Fabric Load: 6000 ths
Load Distribution: Cenc. in 1 slice
Load Orientation: 0
Applied Load: 6000 Ibs
Fabric Load Used: G ibs
Resisting Force Used: 155.26 lbs/ft
Available Bond Length: O ft
Required Bond Length: 0 ft
Governing Component: Bond

Reinforcement 10
Type: Fabric
QOutside Point: {53, 76) ft
Inside Point: (33, 76} ft
Slip Surface Intersection: {35.58, 76} ft
Total Length: 3¢ ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes
Contact Cohesion: 0 psf
Contact Phi: 14°
Interface Factor: 1



Bond Safety Factor: 1

Fabric Capacity: 600G lbs

Fabric Safety Factor: 1

Fabric Load: 6000 lhs

Load Distribution: Conc. in 1 slice
Load Qrientation:

Applied Load: 6000 tbs

Fabric Load Used: 0 lbs

Resisting Force Used: 60.894 |bs/#t
Available Bond Length: O ft
Required Bond Length: O ft
Governing Component: Bond

Reinforcement 11
Type: Fabric
Outside Point: {53, 78) ft
Inside Point: (83, 78} f
Slip Surface Intersection: {96.21, 78} ft
Total Length: 30 ft
Reinforcement Direction: 136 °
Applied Load Option: Variahle
F of S Dependent: Yes
Contact Cohesion: § psf
Contact Phi: 14 ©
Interface Factor: 1
Bond Safety Factor: 1
Fabric Capacity: 6000 lbs
Fabric Safety Factor: 1
Fabric Load: 5000 ibs
Load Distribution: Conc. in 1 slice
Load Orientation: 0
Applied Load: 6000 fbs
Fabric Load Used: G ths
Resisting Force Used: 60.894 ibs/ft
Available Bond Length: 0 ft
Required Bond Length: & ft
Governing Component: 8ond

Reinforcement 12
Type: Fabric
Qutside Point: {53, 80} ft
Inside Point: {83, 80} ft
Slip Surface Intersection: {96.84, 80} f
Total Length: 30 f&
Reinforcement Direciion: 180 °
Applied Load Option: Variable
F of S Dependent: Yes '
Contact Cohesion: G psf

RKK RW4-76
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Contact Phi: 14 °

Interface Factor: 1

Bond Safety Factor: 1

Fabric Capacity: 6000 Ibs

Fabric Safety Factor: 1

Fabric Load: 6000 ibs

Load Distribution: Conc. in 1 slice
Load Orientation: O

Applied Load: 6000 ibs

Fabric Load Used: G Ibs

Resisting Force Used: 60.894 ibs/ft
Available Bond Length: O ft
Required Bond Length: O ft
Governing Component: Bond

Reinforcement 13

Type: Fabric

QOutside Point: (53, 82} ft

Inside Point: (83, 82} ft

Slip Surface Intersection: {97.47, 82) ft
Total Length: 30 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable

F of S Dependent: Yes

Contact Cohesion: { psf

Contact Phi: 14 °

Interface Factor: 1

Bond Safety Factor: 1

Fabric Capacity: 6000 lbs

Fabric Safety Factor: 1

Fabric Load: 6000 ibs

Load Distribution: Conc. in 1 shice
Load Orientation: 0

Applied Load: 6000 ibs

Fabric Load Used: { ths

Resisting Force Used: 60.894 lbs/fi
Availahle Bond Length: G ft
Required Bond Length: O ft
Governing Component: Bond

Shear/Normal Strength Functions

CU Tests

Model: Spline Data Point Function
Function: Shear Stress vs. Normal Stress
Curve Fit to Data: 100 %

RKK RW4-77
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Segment Curvature: 100 %

Y-Intercept: 188.17854

Data Points: Normat Stress {psf), Shear Stress {psf)

Data Point: (500, 487)
Data Point: {1000, 775}
Data Point: {1500, 1017)
Data Point: {200, 1234)
Data Point: {2500, 1433)
Data Point: {3000, 1619)
Data Point: {3500, 1795}
Data Point: (4000, 1583)
Data Point: (4500, 2124}
Data Point: {5000, 2280}
Data Point: {5500, 2430)
Data Point: {6000, 2576)
Data Point: {6500, 2718)
Data Point; {7000, 2858}
Data Point: {7500, 2991)
Data Point: {8000, 3123}
bata Point: {8500, 3253}
Data Point: {9000, 3380}
Data Point: {8500, 3505)

Data Point; {10000, 3627)
Estimation Properties

Intact Rock Param.:; 10
Geological Strength: 100
Disturbance Factor:
SigmaC: 600000 psf
Sigma3: 300000 psf
Num. Points: 20

RKK RW4-78

Regions

: Material Points Area (ft?)
Region

1 fla ELOto EL-15 23,24,22,21 3000
Region

5 HaELI8toELO 21,22,20,1¢ 3600
Region

3 Ha EL 2810 EL 18 19,17,18,20 4000
Ragion Foundation Soil {la) to EL

& 4 18 () 1,2,3,4,6,25,26,15,16,18,17 4907 485

Region

< DelDOT Type B Borrow 4.3,5,7,6 750.015
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Reg":‘ DelDOT Type F Borrow 5,8,9,10,11,12,13,14,15,26,25,6,27,7 | 19585
Reg'{;n No. 57 Stone 6,27,7 187.5
Points
X(f) | Y(ft)
Pointl ] 60
Point 2 10 50 i
Paint 3 53 61 WM L&7/% = Pk 5~ B4
Point 4 52.99 | £ 58 1 Toe f RLJY
Point 5 53 |FL 83 | <& T»,m(,@.w# = ¥3-39
Point 6 83 58 = 25
Point 7 83 83 =
Point 8 &3 38
Point 9 67 88
Point 10 103 S0
Point11 | 110 90
Point 12 118 8%
Point13 | 160 91
Point14 | 161 91
Point15 | 161 66
Point 18 200 66
Point 17 0] 38
Point 18 200 38
Point 19 O 18
Point 20 200 18
Point 21 G 0
Point 22 200
Point 23 0 -15
Point 24 200 -15
Point 25 87 650
Point26 | 105 64
Point 27 98 &3
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55
Critical Slip Surfaces
Number |  FOS Center (ft) R?:'ti)us Entry (ft) Exit (ft)
54.238 98.6276, 22.9515,
L 4es0 {91.86) ’ 44.439 (89.?571) (60.30123
Slices of Slip Surface: 4650
{
. Fricti
SuSrIfI:ce X (ft) Y () PWP {psf) Bsiiee::(zg:f? | Strer:*ncgtlzr;:isf) :
1| 4650 23.104875 60.1506 -9.3974237 | 151.59949 90.601099
2| 4650 24.466135 58.90866 68.09796 358.44265 173.52003
3| 4650 26.88188 56.872885 | 195.13172 703.36509 303.73785
41 4650 29.297625 55.108745 | 305.21259 | 1014.5552 415.86934
51 4650 31.713375 53578325 | 400.72653 | 1287.8406 495.6897
61 4650 34.129125 52.25433 483.33554 | 1520.3569 542.76408
71 4650 36.544875 51.116515 | 554.31417 | 1711.2395 574.70546
8 | 4650 38.960625 50.14956 614.684%6 | 1860.7688 59884277
g | 4650 41.376375 49.34175 665.0921 1969.8391 615.35862
10 | 4650 43.792125 48.68412 706.10956 | 2040.0732 623.85247
111 4650 46.331665 48.150995 |  676.32026 | 2080.5087 645.35549
12 | 4650 48.995 47.751805 |  660.68003 | 2081.2167 650.43243
13 | 4650 51.663335 47515885 | 635.36354 | 2044.7473 646.87371
14 | 4650 54.25 47.438595 | 659.04 4936.4 1373.2277
15 | 4650 56.75 47.50971 654.50108 | 4933.2649 1373.5768
16 | 4650 59.25 47722435 |  641.31914 | 4899.7164 1368.8437
17 | 4650 61.75 48078835 | 619.07405 | 4841.6538 1360.9268
18 | 4650 64 48.518525 |  591.62997 | 4711.6749 1338.6042
19 | 4650 66 49.01829 560.46233 | 4519.716 1304.9532
20 | 4650 £8.375 49.754475 |  514.5376 3695.1149 1126.8013
21| 4650 71.125 50.781355 | 45044348 | 34352495 1080.1312
22 | 4650 73.875 52.024385 | 372.86829 | 3169.1521 1034.0994
23 | 4650 76.625 53.50472 280.50553 | 2895.158 988.2556
24 | 4650 79.25 55.159135 |  185.44619 | 2624.2236 94241539
25 | 4650 81.773035 57.01702 108.30764 | 2351.2006 89228347
26 | 4650 83.40765 58.33766 51.378757 | 1842.9881 952.61558




RKK RW4-81

27 | 4850 84.224125 59.06826 18.7233 1778.692 93579171
28 1 4650 85.83951 60.655625 -54.557156 | 1646.704 87556807
281 4650 88.333685 63.434735 | -202.5792 1426.6536 758.56519
3G 1 4650 91.G01055 67.00726 -404.52286 1147.3659 610.06528
311 4650 93.668425 71.57212 -667.62465 791.70545 420.85728
32 ¢ 4650 96.393655 78.582085 | -1081.0933 265.26557 141.04655
331 4650 98.206405 86.378545 | -1545.1822 5.2593481e-012 | 2.796445e-012
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RW 4 - Meyerhof stress calculated using Service loads (for settlement)

SR 1495 Interchange  103-059-27U
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766 FOUNDATION ANALYSIS AND DESIGN ToWLES , 4+ = a

TABLE 55 Equations for stress-stram modulus E, by several test methods )
E,inkPaforSPTand unitsof g Jor CPT; . dividekPa by 50 cbtainksl The N valuesshould beestimatedas
O~ Nsg and not Nqe cLaTs
o~ Soil SPT CPT S L s €D
_ T =4
: Q. - >4
’ E,= 21044, -
_% (15000 to 22000) In N Ef =1 + D). VR a4
- % E§ = (35000 to 50000) Jog N . :
.Sand (saturated)  _E=2N+15r e 4 (2.
T Sand (overconsolidated) ) E,$ = 18000+ 750N - E, = 6 to 30q.. mestom O )
j b . | T B (OCRY et oo
< Gravelly sand and gravel E, = 1200(N + 6) — _
f E,—6XN+6 NSIS sorT @ - O
j " . =600(N+6)+2000 N>15 31060 _
- Clayeysapd - = 3200V +15) | Ey=310 64 e
& & . Silty sand = 300(N + 6) E,=1162g: TS
& Soft clay '—— E,=3to 8¢, = :2.?’1’,3
‘ R
3 Using the undsained shear strength s, in units of 5, 5005 pLAUE~Y - *
4 . o
8 Clay I > 30 or orgamic E, =101t o= e
: g : - I;<300:suﬂ' E= 5001015005. T . L
_ < Euvocxy = Ea(-ci (OCR)'“
i o -
% t Vesit (1970. ‘
: 9 $ Authior’s equation from p!ol of D'Appolonia ct 4. (1970,
Jg 0 § USSR (snd may not be standard tlow count N).
= General sources: e anforenee on Standard Penctration Testing (1974). vol. 2L pp. 150-131: CGJ. November _
5o~ 1983, pp. T26~737; Usc-of Is Situ Tests in Geotechuical Engmemns. ASCE (1986). p. 173 Mitchel and Gardner .
1l (197%) o ) ]
v m& 100  FOUNDATION ANALYSIS AND DESIGN
TABLE28 Values or value ranges for Poisson’s ratio g

TABLE 2-7 Typucal range of values for the static stress~strain
& modulus E, for selected soils
% g ‘Field values depend on stress history, water content. density, etc. /M- o s-AM: Type of soil i
Y A -
> \ : : E, 2~ G {Clay. saturated 0410.5 =
. - - - . . CHy. unsaturaicd 0.1-03
A Sl D Mpa_ o 6P Sandy clay 02-03
— T 3 - Silt 03-035
i _%__Cl___gx _ o ke and. jgravelly sand —G. 1—1.00
‘ ’ Yery soft 50-250 2-15 ;&= e oommonly used é:‘
| -_ m o mo-fggo 52 T o S4C Rock .1-0.4 gegcc;ds somewhat
. ; 300 15-50 t R{
Hard “ 10002000 50-100 Loess O.l-j-'rg;; ’
. Sandy 5005000 25-250 Tee 0.36
) \Glacial un Concrete 0.15 _
o Loose 299_32(» 10-150 e, . pats ; N,blows/icot (1bor=100%Po
7 ‘Denst 3000-15000 - 150-720 CLAVEY SILTS  SANDY SILY -
Vcry dcnsc . 10000-20000 500-1440 - CLAY 10 B SILTY.CLAY. 8 51T SILTY SAND- SAND -
¥ R ’ A
Loess 300-1200 15-60 s -
_ Sa S— 8 %
I " silty 150-450 520 7 B4
Loose 200-500 10-25 Z .
; Dense 1000-1700: 50-81 o & ) '
I A) Sand and gravel ) o 5
Loose. 10003000 - 50-150 S 4
) Deasc 2000-4000 100-200 = s ¢
] _ Shale 3000-300000 1505000 2 e = e
4 - Sil 40-400 2-% ' it
- B ) p - . _ - ,
0 Co: 0.01 0.1 -
MEAN GRAIN SIZE, Dyp,mm e

EE——————
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SR 1/I-95 Interchange

03059 dellmpk\Gemech\TNTERCHANGE FINAL DESIGN ZUOS\Rmammg Wall 4\Final DesigniRW4.28T

2B FatA Venion 20

Nersion 20 Fott g om 2OF A ADFasn Vel 20 FuStA Vonim 20 F

A Veicn 20T Venion 30 1SS Venlon 2081

orwiim 24 £ A Vorvion 3,0 Fultil Vanin) 1 Fulleh Vi 20 Fud

INPUT DATA - FOUNDATION LAYERS - 5 layers

Wet Unit Poisson's Ratio
Weight, Y 1
[b/ft3]

1 13000 oo .. 0.40

2 130.00 - 040

3 130.00 e 040

4 130.00 ’ 0.40

5

130,00, 030,

INPUT DATA - MULTIPLE FOOTINGS - 4 footings

INPUT DATA OF WATER

Point Coordinates (X, Z) :
i# (X) 4]
[ ft.] [ §t.]
1 0.00 . :358.00.
2 300.00- . ~.358.00

@L C}Jf‘m, {i“;«%g

Description
of Soil

. Tla to EL 38

lato EL 18
Mato ELO-

- Hato EL -15
b

. E
e
A g

lichor % Bom

éﬁmﬁw

aﬁd?s- 1€ - A

e‘a é&

- 4

Vietien 2 FeSSA Yervion 28 FobA Versols 20 PR Vorion 2 FeB5A Varion 14 FoStA Venioa 20 FalSA Venion Z0F 3554 Venion 20 F oS A Vawion 2 FoSSA Verrion 10 FosSA Varalon 0 F w5 Wersiim 2 ol warrran 20 EoSYA, Vebvn 20 F oS5 A, Virvica T ToiSA Yeni 20 FS¥A Yeniva L FoS5A, Veriva 20 EriSA Virrion 0 ExX5A Vathm 2D TATSA Verion 10 FeSSA Neaia 20
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Present Date/Time: Thu Jan 15 09:28:37 2009 M:\....03059_dekrnpkiGeotech INTERCHANGE FINAL DESIGN 2008\Retaining Wall 4\Final Design\RW4 25T

Yeron 2 FosA Vorvim 28 Fos A Verrion 20FaSSA 54 Vieshon 201 st Vem bam 2 £t Vearbons 20 Pt Vonlom 2 FoitA Venlra 20 FolitA erslon 2OF O b Yo 20 FuiA Ve 444, Ve 20 FuSNA Venlims 20 FifiA ¥ FulSA Yeriom 20

DRAWING OF SPECIFIED GEOMETRY 5 |- 15 ..‘001

ar ZOFaSSA Verioo 2D FoSSA Versloa 20 FaSA Veion 21 1A viersion 1 FofSA Vel 5. v A Verin) 2,0 PuSSA, Vortn 20 FOSYA, Verehm 3.0 FaSSA Vehm 26 FulSA, Vortke 20 FuiSA, Vortiag 2 FAsth, Vorsjon 18 FaSA Venkn 24 FoSSA Venion 20
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Nemian 140 FeSSA Vemion 20 FobtA Venion 2 Fot 4 Vemisa 1 FosSA Veknr 20 Feisi\ Verrion, ZAT o554 Vervion 20 Folii ersian 20 FUfXA. Venian SDFoiis A Venut 30 Fei Ve .0 FoiiA Version, 2D FESSA Virshan 20 FassA Ve i 20 FaSSA, verska 10 FusSA Varskon mrnu.\\-.‘m:nmmv..mmr.m«\-mmzK'aRWngﬁmsw.um =

FoSSA -- Foundation Stress & Settlement Analysis SR 1/I-95 Interchange
PO DT T SO0 st SRS SSRGS TERCHANGE FIAL DESIGN 2008kt Mol ¥ i v 251
INPUT DATA FOR CONSOLIDATION —— o = 1/6 1-18 -0
Layer # (Gp -Gy ) Ce Cr e Cv Drains at :
Underging given at layer's
Consolidation  boundaries in [1b/ft*} [ft */day]
[Yes/No] atTop Bottom
1 Yes 0.02 0.02 0.0921 Top
2 Yes 0.02 0.02 0.7617 Bottom
3 Yes 0.02 0.02 0.7617 Bottom
4 Yes 0.02 ,0.02 65 0.7617 Bottom
5 No NA N N/A N/A N/A N/A
SR 1/1-95 Interchange Page 4 of 7
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FoSSA -- Foundation Stress & Settlement Analysis

Present Date/Time: Thu Jan 15 (9: 28:37 2009

Vb 20 FaSEA Verlon 1.0 FaSA Venion 20 P 0 FalA Vemicus 20 EsiA Ve 2 Fositia Wertivl 20 Fasitid

Venam 38

g5
SR 1/1-95 Tnterchange

M:A....03059 del[mpk\Geotech\INTERCHANGE I'lNAL DESIGN ZOOE\Remmmj, Wall AFinal Design'RW4.25T
i A e

Fo¥$A Voniow 20 Vit A Van by 30 FoSiA. b 0 FoSEA Venion 20 w 30 K554 Ve 20 Fo¥A Veaion 20

TABULATED GEOMETRY: INPUT OF FOUNDATION SOILS

Found. Point Coordinates (X, Z) :
Soil # x) (Z)
# [ ft.] { ft.]

1 1 0.00 358.00
2 100.00 358:00...
3 150.00 358.00
4 200.00 358.00
5 300.00 358.00

2 1 0.00 338:00:
2 100.00 338.00
3 150.00 338.00
4 200.00 338.00
5 300.00 338.00

3 1 0.00 318.00
2 100.00 318.00
3 150.00 :318.00
4 200.00 318.00
5 300.00 318.00

4 1 0.00 _‘300 00
2 100.00 "300.00
3 150.00 300_ 00
4 200.00 300.00
5 300.00 300.00

5 1 0.00 285.00
2 100.00 “285.00
3 150.00 ~285.00
4 200.00 :285.00
5 300.00 285:00

(70: . 18’Oq

DESCRIPTION

[Ia to EL 38

4 wo e \W:}é;; ?T?ié
Ilato EL 18
Hato EL O

Hato EL -15.

b

D EaSEA Vot 20 oSS, Veralah 210 Fain, Nemmicat TOFGSSA Vomion 10 FRSA Verion 21 FoSS A Ven oo 1T Fossa Version 20 FoSSA Vet 2.0 FISSA Versson 20 FrSA Vania 25

Vervien 24 F oA Werrkon 20 P h Vorvion 20 FuSSA, Vemien T0FoS3A Versioa S Fabs A Venlon 20 Fais A Vershm 10 Fei A, Ve
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FoSSA -- Foundation Stress & Settlement Analysis
Present Date/Time: TP::I Ja:n 15 09:28:37 2009

Ve 20 oA Ve 10 Falta Vont Vewion DO F:81 Vetnuwy 2 FuSSA Vorviom 2 FoiiA Version 20 FetiEA.

SR 1/1-95 Interchange

M:....03059 deltrpkiGeotech INTERCHANGE FINAL DESIGN 2008'\Retaining Wall 4'Final Design\RW4.28T

fon, 20 Bt A Vi 2. Version 31 FediA Verikn 2} En4EA Venims 10 Fosiia Venlin 20 FA Veios 7.0 FolSA Version 30,

TABULATED GEOMETRY: INPUT OF MULTIPLE FOOTINGS — 4 footings

Footing L{nX B(inY X
direction) direction) of center
# (1] [ft] fit]

150.00
150.00
250.00
87.00

I R

I?: 1§ -09

Y q
of center [ft]l

s ;
%/ftr i}

-3940
14.10
0.00
0.00

W

Vemion 20 FoBiS A Werkk

SR 1/1-95 Interchange
Copyright © 2003-2006 ADAMA Engineering, In¢,
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Vemion 20 FulSA Venkon 2 Fai A Veni 30 Fui3A ek 24 Fat A Verion 21} Folt§ A Version 24 FosSA Vet 2 Fusti A Veries 1 FussiA Virnkos 28 Fus A Vetthn SDF 5, Vel 20 F o33 A Yorriva S FoSSA vermion 0 FSSA Ve 10 FuSEA Venlou 20 FaSA Vemion 20 FrS5A Vemion 24 Fedio ek L0 FaSSA L'«-.RAKKMWMIQT:AW-W El

FoSSA -- Foundation Stress & Settlement Analysis SR 1/1-95 Interchange /

Present Date/Time: Thu Jan 15 09:28:37 2009 M:\.....03059_deltmpk\Geotech INFERCHANGE FINAL DESIGN 2008'\Retaining Wall 4\Final Design\R W4.28T

$5A Ve 34 Fe¥iA Ve 54 Vemion 3.0 Fali§A Vernion 20 FoBEA Vershn 2 0F o354 Venin 20 FoctiA Venks| OFSSA Verion 2 54 Veaion 2.0 Folt Vabon 20 Eoiim Yoo 20 Fortia, Venkys SOFasiy A Vemin 2 Fabit Venlon 1 FESA Ve 'n;rmwmhmmxwmh-m
. 1-1§ -6
IMMEDIATE SETTLEMENT, Si
Node Settlement along section: Layer Young's Poisson's  Settlement Initial Final Total Settlement
# X Y Modulus, Ratio, of each Z VA Sum of Si(k),
k) E " layer, Si(k)
[fi] [ft.] [1b/ft *] [ ft.] [ ft.] [ft] [ ft.]
1 150.00 -53.50 1 545000 04000 —60486—  358.00 SRS,
2 818000 04000  ~—8:8358w - '
3 1364000 04000  —8-0124— ¢
4 1364000 04000 O BHe—~ o {86
5 1364000 03000 0.1859 Jr
2 150.00 -26.75 1 545000 04000 906464~  358.00 R e g
2 818000 04000 80421
3 1364000  0.4000  —B-0234~
4 1364000  0.4000 =~ —0-9+85— 0.21% /
5 1364000  0.3000 0.2147 T e g
z,5%
3 150.00 0.00 1 545000 04000 00403 358.00 TIFFE— e 3T~
. 2 818000 04000  —BB4F
3 1364000  0.4000 85275~
4 1364000  0.4000 D02 ’
5 1364000  0.3000 0.2263 0,226 N
b
4 150.00 26.75 1 545000 04000 B85t~ 35800 3574 Bt
2 818000 0.4000 AT
3 1364000 04000 00246
4 1364000 04000 60197
5 1364000  0.3000 0.2162 ' o r
- L
2, &%
5 150.00 53.50 1 545000 0.4000  0.0220~— 358.00
2 818000 0.4000  _0-8267 '
3 1364000  0.4000 BT ol
4 1364000  0.4000 D022 ' o 1%’
5 1364000  0.3000  0.1881 28"
*Note: Final Z is calculated assuming only 'Immediate Settlement’ exists. f
SR 1/I-95 Interchange PageSof 7
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FoSSA -- Foundation Stress & Settlement Ana1y31s SR 1/I-95 Interchange
’ Prmﬁ'{t E‘eﬂﬂnﬂ?}mﬂemﬁ? 15 09 %9 i1 2009 N s e M \;;;?3&2;9 deltrnpk\Gmmch\ll‘fI"E]}E\!i.??GEfl;l\‘l:\\l‘[. DESIGN 2008\Retsm'm1p= Wall 4\Final Dﬁlbn\RW‘t 28T
T
IMMEDIATE SETTLEMENT, Si {-1§ -0
Node Settlement along section: Layer Young's Poisson's  Settlement Initial Final Total Settlement
# X Y Modulus, Ratio, of each Z Z* Sum of Si(k),
(k) E i tayer, Si(k)
[ f.] [ ft] [1b/ft 21 [ft] [ fi.] [ft] [fi.]
yas 100.00 -53.50 1 545000 0.4000 ~5-8335=  358.00 35575 023
2 818000 0.4000 6272 ;
3 1364000 0.4000  _0.0442- Oty
4 1364000 04000  .-0:04t2= 2t
5 1364000  0.3000 0.1635
}‘ 7 100.00 -26.75 1 545000 0.4000 D053~ 358.00 SHFFEF——F—
2 818000 0.4000 B
3 1364000  0.4000 D262 o, 159
4 1364000 04000  —00TRS— o b
5 1364000  0.3000 0.1885 Jegs
Ve 100.00 0.00 1 545000 04000  =@=8756 358.00 G B S G
2 818000 0.4000 ~G0626"
3 1364000  0.4000 ~@:0298™
4 1364000  0.4000  <.0.0242~ 6.19% "
5 1364000 03000 0.1984 W BE i
o 100.00 26.75 1 545000 0.4000 ~BGTT8 - 358.00 35763 ~0A7F
2 818000 0.4000 ~B-6600-
3 1364000  0.4000 ~B0268™
4 1364000  0.4000  _0.0488—
5 1364000  0.3000 0.1896 :
7L 100.060 53.50 1 545000 0.4000 ~0:0355°  358.00 - telber 126 .
2 818000 04000  -6:67%5
3 1364000  0.4000 D148
4 1364000  0.4000  _08HGE™ o5’
5 1364000  0.3000 0.1650 = g i
_ h &
*Note: Final Z is calculated assuming only 'Immediate Settlement' exists. ‘fm
%
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SA Venlon 25 F oA Version 20 FuSS A Venion 20 FodsA Ven ot 20 FeiNd, Verim 2.0 ot Yo, 20 b A Versia 1.0 FelisA Yerbon 10 FadtA Van o, 20 FaSSA Veniu 2.0 FllSA Yeavion 20 FrS¥A Venion 10 FallSA Venim 20 FuSEA Vemin: 2.0 Fulles Ve DF&.AVmRF(KmRW&-kglg‘ﬁAme 0

FoSSA -- Foundation Stress & Settlement Analysis SR 1/1-95 Interchange /ﬁ
Prﬁent Eza:@:{g?mﬂl: Ja.n 15 09:44:49 2009 o oA 0 A e M \:;;.03059 dellmp}.\?eﬁ)ﬂtﬁi&\lNTERCHANGE FINAL DESIGN ZOOS\RetaS:ml,vgga\Fmai DESI],I.'I\RW4 25T
. aa {-1% -0%
IMMEDIATE SETTLEMENT, Si
Node Settlernent along section: Layer Young's Poisson's  Settlement Initial Final Total Settlement
# X Y Modulus, Ratio, of each Z Z* Sum of Si(k),
k) E n layer, Si(k)
[ft.] [ ft.] [Ib/ft 2] [ ft.] [ ft.] [ ft.] [ ft.]
Pl 200.00 -53.50 1 545000 0.4000 0322  358.00 A58
2 818000 0.4000 80229~
3 1364000 04000  ~6:0135— 0138’
4 1364000  0.4000 50H8— 2, 2 &
5 1364000  0.3000 0.1877

12 200.00 -26.75 1 545000 0.4000 00477 358.00 BT T

2 818000 0.4000 L0424,

3 1364000  0.4000 0232, A

4 1364000  0.4000 ATgS5—— o ey

5 1364000 03000  0.2155 £, 9
i3 200.00 0.00 1 545000 0.4000 0483  358.00 ST B S

2 818000 0.4000 Bk

3 1364000 04000 00262 o2’

4 1364000 0.4000 05246 @ g i

5 1364000  0.3000 0.2264 2T
| 4 200.00 26,75 1 545000 0.4000 ~05305—  358.00 “F5765 035

2 318000 04000 0044~

3 1364000 0.4000 ~L 023G,

4 1364000 04000 00489 .z "r‘

5 1364000 0.3000 0.2166 & @fﬁ
V5 200.00 53.50 1 545000 0.4000 L3I 358.00 BT e e

2 818000 0.4000 00242

3 1364000  0.4000 B OTET ™ ]

4 1364000  0.4000 AR N L L S O, 19

5 1364000 0.3000 0.1893 e 1

gy
*Note: Final Z is calculated assuming only 'Immediate Settlement' exists. ;‘2
Tgyfie

Ae st eness éﬁ‘

Veion 2 Pt A Veriion 2 FOBSA Varion, 20 FriS5.A Vansoa 20FaSSA Verslon 2 FasS A Ve 20 Fria vervion 20 FodiA Vaxioa 20F oSS A Veron 20 FaXen, Ve km S0 A Vernion 2} FoS5A Yaion 20 FoSSA Vershin 10 Fasti A Venbat 1 FRSSA Vernioa 20 FaySA Verslon 10 EaSSA Verslan 210 FasS A Venion 2.0 FoESA Version 2B FoSSA Vervioe 20 FoSUA Version 20 FoSSA Vernion 2
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Vemion 20 Fo4A, Verriom 2B FaiS A Vorim 1.0 FaSU A,

Vers Lo 20T LA Verarom T

T——yT

FoSSA -- Foundation Stress & Settlement Analysis

A Vsl 20F oA Veron 21 FaSSA Vemins 30 Futi¥A Verskon 10 FuiSA Varsion 10 [oSSA Vanlea 1 FaSt A Varkny 20 Fr§A Verrkor 30 Fai v 20 eV A Verekl 50 PSS A, Vorshom FA TSR, RK KnR\Wﬁq VTWA Verriva 10

SR 1/1-95 Interchange

Present Date/Time: VThu Jan 15 09:_29:49 2009 - ) e eres M. 0305_97dellmp!(\(]a_ol‘ech\IN'l?E.RCHANCiE FINAL‘DESI’G_I\I.ZOUS\Rm?ixﬁng Wal] 4.\Fina.l_ ]231%?&:‘}{428T
ULTIMATE SETTLEMENT, Sc {18 -07
Node Original Settlement Final
# X Y 4 Se Z* . N
[t [f] [f] [R] [f] Sa )
1 15000  -53.50 35800 021 357.79 2.&
2 15000  -26.75 358.00 030 357.70 2, (o
3 15000  0.00 358.00  0.32 357.68 2 &,
P
4 150.00 26.75 358.00 0.31 357.69 2.
5 15000  53.50 358.00 022 357.78 2, L

*Note: Final Z is calculated assuming only Ultimate Settlement' exists.

Veralon 28 PosiiA Vernion 2 FotisiA Venioa 10 PoSSA Verkn 20 Frusti Vanion 2 FoSSA Yeanloa 20 Frlgn Ve 20 Fussa Vi 20 FUS5A Vonion 20 FoSSA Varion 20 FoSS A Verkon 20 PSS A Verti 70 Fs A Verviva 20 Fe¥5A Vervicn 21 FoS3A Vanion 20 TaSSA Verion 2 F oS53, Varsion 20 FoSs A, Vearsion 20 FoSSA Yenioa 20 FaSSA Yarcrm 20 F-35A, Verica =0 FaSsA Vemrm 20

SR 1/I-95 Interchange
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Vervion BOFGSYA Voniom 1 Fai A Veion 2 FosiA Venkm 20Fus5A Yomion 23 FaYA Varhon 20FuSSA Verslon 10F85A Veniom J0F 854 Virsion Yl FoStA Verskon 21} PSS Vergen /0 TS & Ve 211 FolfSA Werlon 20 Pt A viationt S8 FrihA, Ven s 28 Pl SA Vershom 20 Pt B vertions 4 Pt Version! n&quKKARWHAVTmmA\-mh g

FoSSA -- Foundation Stress & Settlement Analysis SR 1/1-95 Interchange ) %
e e o asvmsniars 51 e e, e R 25T
el
ULTIMATE SETTLEMENT, Sc 1- 13 -0%
Node Original Settlement Final
# X Y z Sc Z* o .
(a1 [RI (R] [R] (R = Lin)
é - 7 g by
A 100.0¢ 53.50 358.00 0.24 357.76 ZRG
+ 100.00 -26.75 358.00 0.33 357.67 s
7 3.9
Fé 1 100.00 0.00 358.00 0.35 357.65 L 2
#9 10000 2675 35800 034 357.66 4. 0%
A0 100.00  53.50 358.00  0.24 357.76 2 > o
*Note: Final Z is calculated assuming only 'Ultimate Settlement’ exists.
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Wersionh 2DFRSA Vel 30 F88A Verslew T8 £S5 4 Wendu) 10 FuiSh Veriva T0F085A Vervien 20 FeSSA Vanrioa 20 FosSA Venlon 20 FosA Venins 20 FavEn Vel 1.0 FaNSh Vemim 30F w55 A Vertin 14