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

Title of Calculation Set: Preconsolidation Stress Evaluation
Project Manager: EMK/JLT

Calculations Prepared By: SAB

Calculation Checked By:

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Has this calculation been superseded?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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RKK-13

CONSOLIDATION TEST REPORT
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Applied Pressure - tsf
Natural Dry Dens. Sp. | Overburden Pc c c. | Swell Press. [ Swell 8
sat [ moist | een | M| Pl e | T tshor sh | S| T s % o
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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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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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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CONSOLIDATION TEST REPORT
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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
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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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CONSOLIDATION TEST REPORT
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Applied Pressure - tsf
Natural Dry Dens Sp. | Overburden P Swell Press. | Swell
=1 L : 8 c Cc C : e
sat | moist | (e | M| PV e | ash A ash o | *r | s % o
113.4%| 34.5% 90.3 552 | 25.6 | 2.582 1,27 | 201D 0.23 | 0.09 0.786
MATERIAL DESCRIPTION P , - | ¢ 1o/ /5 5/ USCS AASHTO
Saturated gray and red clay w/trace of fine to coarse sand: MH A-7-5(29
Project No. 28-090-03 Client: Remarks:
Project: S.R. 1/I-95 Interchange
Source: URS#5 Sample No.: U-1 Elev./Depth: 35.5
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.
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Figure 49. Illustration of Casagrande method to evaluate preconsolidation stress.
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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
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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'

567 \
551 b
e —_— o " . — e —
535 -
i ‘T}\
N
519 Py
503
o T
= \N
,ﬂé .487 \
> o g
‘Q‘-... \ B
AT N <~
' \
N
455
-
439 ~N
O
“-\
423 \%\
407
.030
024 . ——
L o1
_E 018
S§
£ o2
>—_|
.006 =
20075 ) 10 20
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)
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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




Oooogfﬁomé

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




RK & K Job No. 103-059
Location: IRW-52,T-2@35.0-37.0'

CONSOLIDATION TEST REPORT (ASTM D2435)

The Robert B. Balter Comban!
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Applied Pressure - ksf
Natural Dry Dens Overburden Pe c Initial Void
: .Gr. C .
Saturation| Moisture | (pof) | tb [ F1 | SP-Gn g) (s AeZe | O Ratio
95.4 % 21.6 % 108.3 44 25 2.717 5.12/5_‘ 2| 0.l16 0.05 0.628
MATERIAL DESCRIPTION Finel /o 0[5, /0] uscs AASHTO
L o
. 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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CONSOLIDATION TEST REPORT (ASTM D2435)

RK & K Job No. 103-059
Location: IRW-53,T-1@15.0-17.0

CONSOLIDATION TEST REPORT (ASTM D2435)

The Robert B. Balter Company
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Applied Pressure - ksf
Natural Dry Dens Overburden P Initial Void
) Pl . Gr. c C C ;
Saturation | Moisture (pcf) Lk oI (ksf) (ksf) f,ux. ¢ r Ratio
979 % 199 % 107.6 39 22 2.653 3.9?/3 0.15 0.04 0.539
MATERIAL DESCRIPTION i USCS AASHTO
Gray LEAN CLAY. Finet fo ( NV \ cL
Project No. 14678 Client: RUMMELL,KI.EPPER & KAHL.LLC Remarks:
Project: DELAWARE TURNPIKE IMPROVEMENTS -Interchange Undisturbed Sample




JT

Q 30-08

RKK-97

CONSOLIDATION TEST REPORT (ASTM D2435)
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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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ervion T8 F A V| 7 10 Fed 4 Vorsom 18 FristA Versiom 16 Fos & Vartas 20 FoSa Vi 20 Fostt Veryiom 20 FrsSSin Ve L1 FoSSA Virshom Z0F o534 Vommiom 0 FoSA, ¥orvon 20 FGHEA ¥ wriom 1.0 Foih Vommam 3 oA Nk 30 FoSA ¥ emicn 1 FrSA Vition 10 FoSSA Veravh 20 o Yoties 20 FOSA Vers ko SO FGSIA Varriom 20 FulIA Vs om 2 Frd A v v S8

x . . . .
FoSSA -- Foundation Stress & Settlement Analysis Elastic Settlement Back Calculation
Present Date/Time: Wed Jan 07 13:14:31 2009 M. WAINTERCHANGE FINAL DESIGN 2068\ Calculation'settlement plate\Final SP Stage | Combined.25T

e 20 F-384 Van i 20 Faits Verlow 3 FuS A v o 2 Nendon 2 Foly & Varriom 2 Foi A Venion, 30 FaaldA Vanion 20 Fali AV Vmion 20F oS 4 Versivm J0FS5A Vanion LAFeS 4 Vershom 107083 A Vi 28 Fust A Vamkan 28 FS 8 Wonieny 0 Foi & Varrion 20,

Eef 4

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
Baltimore, MD 21217
Telephone #:
Fax #:
E-Mail;
Original file path and name:  M:\project ..... ion\settlement plate\Final SP Stage 1 Combined.2ST
Original date and time of creating this file: Mon Nov 03 12:02:51 2008
GEOMETRY: Analysis of a 2D geometry

\rarviin 10 Frsin Vorhos 20 Fosn Verhin 2OFosdA Venkon 14 Pl Varios 10 Foitha Vortion 20 Fo35 & Vi 10 PS4 Yavion L0 o5%A Venin 20 FoSSA ¥ urica Z0FrdSA Yamie 207 w4 Vartion Lt FofSA Vanion, 20 FoSSA Venion 20 FedSA Vermr 20 /iS4 Vorvion 10 FalA Vieriow 20 FSiA Uerikes 20 FulfiA Vanias 20 Foii A Veriam 20 FoiA Venlom 210 FaSSA Vi 23

Elastic Settlement Back Calculation / Pagel of 8
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Vo B o3 A Verym 10 oS Veriuss 20 FaSSA, Yamion S0 Fotii, Woraas S0 FaiiA Ve S0 Pl Ve 20 105 54 | mnas SO F-SA Veraum S0 FaliA Vanio 20 F oS5 Y b 20 F i, Vinion 20 FoRa 1 i 2 FOSuh Uit 20 o2l A W ermivm 2 P Version 20 Fo5 A ¥ rirs 20 T Vet 2 FolA Vv 20 P58 Venios 20 FoSSA Yarsin 24 FeSYA Veriom 27

FoSSA -- Foundation Stress & Settlement Analysis Elastic Settlement Back Calculation
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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ericm 2.0 FobiSA Virym 20 FrilA Velim 30785 A Viior, 23 FrSA Vanion 21 FoSSA Vanion 1 FoSSA Yartim, 12 FoiA Vertiom L0 oA Vertion 10 F oS3 Vs 20 FOSA Vamim 20 o, Versee, 2D Fasi, Vemion T8F SSSA v ari, 20 F-5 Voo 2 P & U4kt 0 F S, Ve 20 P, Vet S P N vios 20 F IS\t S0 PSS ¥ s ZRF oA N =0

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 @

Venioa 20 FrifBA Varvicw 20 Pl Vemaan 20 FsSSA Vanion 20 oA Vonion 1 Fof§A Vanion 2 FsiA Verrin 20 Fo¥SA Vanion 28 F oA Vanion T8 oS A Vartion 7.0 Feilh Vi 20 FasA Ven i 357553 A Lorakon 28 TR Vetriott 18 F ik Voo 20 Fra Ve ot 28 PR ¥artrott 20 P ¥ i 20 Pt A Vartics 20 Fai 58 Ve 2 FASSA Ve 20 Fali A vemion 28
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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

Vorskon 3.0 FolA Vorvirns 2 Fo¥ A Vemiwt 20 FUlIA, Versim 20 FRA5A Vervion 10 FeliTA Vorvis 20 Pl A Vetakms ST Fob¥ A \onion 20 Fo8A Vonics 20 FEUEA Varsicns 1 FaSSA Ve om 20 FAA Versicn 18 FaSé A vanion 2.0 FoSlA veniens 1.0 FSA Vanim 10 FSSA Uarsims 20 PSS A Varskom 10 Fat A Varsbom 10 FaSSA Vankom 19 FtiA Vershm SR FoXSA Vot S0 PSS A Vervies 50

Elastic Settlement Back Calculation Page 4 of 8
Copyright © 2003-2006 ADAMA Engineering, Inc. www.GeoPrograms.com License number FoSSA-200211
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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.

Nooe c o —t—g“-kc‘:tv Tem WD A TN
et A T T

! 0 0nE.| . | R )
9ec O.08 o | oed L, St & S0, L \S
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S¢2e & W%

> 2, po2!
0,199
INCTN: =

a1
|, v P 25 o637 LS e
NET  (ONSESTEAT wt

o, toge

=, o, col!
2.

WZ Ocog 0,!07L— f,;?

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

-2 56
P A B & 0.0

Vanioa 20 FofA Yok 20 FeS3A rmion 20 Fotd 8, Vervios 20 FO3A Vorsion L0 Pl Voot 2 FosaA Uonin 24 FatdA Venkn 20 Fart s Vain 2,0 F oSS Vankin 20 FastA Yersion DT aiiA Vanin 20 Faxs A Vervion 20 FaXSA Vanian TAF oSS Varon 20 PetSA Verkin 20FaS3A Ve 2 Fasta Voriuon 25 FaisA, Vanin 10 FaSSA Venim 28 FoSiA Uenion 78 Fafta Venkon 20
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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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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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Elastic Settlement Back Calculation
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Title: Elastic Settlement Back Calculation
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GEOMETRY: Analysis of a 2D geometry
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g o0ty Ag o224 e84
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Present Date/Time: Fri Jan 09 13:44:37 2009 ML AMNTERCHANGE FINAL DESIGN 2008\Calculation\settlement plate\Final SP Consolidation LAB.2ST
— Son v azataah Ve A o S5 ek A ot S G 24 ot S35 YD YA Vi . Voo S FSH Vo 8 Vi 2 8 e e oA s e e SRS
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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

Vrviow 20 Fosd, Vanksn 21 FadiA Vanion § 0 FakSA Vanion 20 FosS A Variow 10 FosdA Venivo 10 FoS5A Variow 10 FollS A Vaxim L0 FosS A Vanion 20 FrsS & Venko L0 FoS¥A Venion 10 FolA Voo 20 FaSE s, Venion 10 Fos¥ A Vertdn 20 Fali A Vanken 2.0 Fultiil, Ven hn 20 FaSS A, Verua 10 Fet3A Yorron 10 F oS A, Vorsion 20 FobiA Venios 20 FoS5A Vanion L FoS3-4, Varrion 20
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DRAWING OF SPECIFIED GEOMETRY
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Veralon 20 FaxSA Versiom 1 FuSS A Versiom 7 FatSA Ve

FoSSA -- Foundation Stress & Settlement Analysis

Vs BFRUA U4

Vanun 20 FoSSA

 Present Date/Time: Frk Jan 09 £3:44:37 2000

Veniv 20 Felit A

Verhay 30 FuidiA Ve

20Fansn

Varviny 20 FaiA VY

Narvion 20 FEEXA Veraion T3 Fod A Varsiom 10 FaSS A ¥ arsiom S P A Varmion SO A Veriow 20 FORSA Vartion, T2 Pl Versam L0 Frli A Venles 30 F oS5 Vers o 20 FrllA Viersion L0 FoSSA v omion 10 FlSA Version 1.0 FolSA Vorviom 20

Elastic Settlement Back Calculation

M AMNTERCHANGE FINAL DES[GN 2008\Calculationsettlement plate\Fmﬂl SP Cnnsohdmmn LAB 25T

Viron 20 Fa¥sA Venion 10FatsA

Yarien 22

O FodstA Vvcion 2 F oS58, Nenk 3

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

Veriom 20 FaSEA Varvioa 20 FX9A Varriow 20T okt Vo i 20 Fosa ignkews 1 Fattid Vanim 20 Fas$ A Vanion T8 FassA Verakon, 7 Fatath, Vendon 2 Fasit iy Ve 2 FasS A Venion 20 FaltSA Venion 20 FastA Vanios 20 PatSh Venian 18 FaiS A
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Vonksm 20 FaXSA Vensm 2OF o83 A Vervina 18 Fab5A Vorson 20 FoSSA Vankm 20 FoS 84 Veninn 20 F i Versivm 2.0 FoSiA Ve S0 FoSSA Verrion L0 FOSIA Varsion. 20 FoSSA Vana 10 FactA vorion 20 FUsiA Vanisn 70 F aSaA vonion 7.0 FasEA Venin 10 F oA Vortion 30 FootiA Version 2.0 Falin, ¥ prakou 28 Fois/s Cefinctt 1 PR, Mokt 10 PS8 Virviom 20 Pk Yamrom 20

FoSSA -- Foundation Stress & Settlement Analysis Elastic Settlement Back Calculation

Present Date/Til ime: Fn Jan 09 13:44:37 2009 M. \IN'I'ERCHANGE FINAL DESIGN 2008‘Ca1culat|on\se1llemml plale‘\F'mal SP Consuhdauun LAB 25T
ey 28 TS A Nersiow 20 Folii A Varnson 24 F¥S A Version 20FoSSA Ve ZhFasEA ferhey 20 Fuli, Vs Ve 20 FuliS b, Yen wn 20 Fobis! KKK-'lds
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.

hemunE  ImEmTE  SewEMSvT (5 FRam (D RED ot

Vemian 2AFeSia, Vi 20 Foih, Varsiom 71 Fa¥SA Vanion 20F 844 Vanion 70 Fa¥ €A Vanion 3.0F i A Versiow 2.0 Fald & Vaerion. 20 Pl Verrion 21 FostA, Varviom 20 FaliA artko 30 FATLA Voot 58 FuSiA Usttions S8 To5 Vertiot 28 F o83 Varios 2H o Yimbivn ST A Verviom S Fo¥3A Vouvicw 20 Fod A Varricm 2.0 FSEA Vi 20 FaStA vanam 20 FoiiA Ve 21
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Verviom 3.0 F iy A Vervioa 7B Fsi$ & Motvion 2 P Vorvioa 20 FoliA Vorvion 20 FrailA Yorviva 24 FoSA Verriow 20 FodA Verrivm 20 oS A Verviom 21 FaliA Yersion S0F .S A Yarion 0 FakiA, Vers om0 Froin Vembom 30F o884, Veryiom 20 Fuii A Uorsions S0 PSS A Variom 20 FosS A Varrions 20 Fans A vamion 20 F sSSA Varsion 20T axsA e oia 10 FaSin Verkm 10 Foiis A Vorseod 20

FoSSA -- Foundation Stress & Settlement Analysis Elastic Settlement Back Calculation
Present Date/Time: Fri Jan 09 13:44:37 2009 M AINTERCHANGE FINAL DESIGN 2008'Calculation'settlement plate\Fina} $P Consolidation LAB.2ST
i BT Ve P i, STt RS e AFAEN Ve A i 0 Vi e 300 N A58 S5 A Va2 et B VAT A s et et e
RKK-136

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.

e T T T T ¥ T T T T T TP T Y TP T T T TR P T 1T (PO T YT RCY T Y & PRI T YT AT YT T pEaNCT Tos
Vonicn 20 Faih Venicn 20 FofA Veanion 2 FoliiA Venin 11 FfiA Vanien 10 FaliA Ve 15 FatiA Venin 10 FaSid s ania 20 Fuish, Venke 20 Fok3 A Ve ks 20 FeS3A Vormion 20 FaliA Vonima 2 FoS8 A Vanion 20 FoSSA Varsion 1.0 FaSSA vanion 7. FoSiA, vanin 10 Fisd A Varsion THFaSS A N TAF S5SA Ukt 2 Fosis Vaivioa 28F 250 Ve 20 [ob9A Y mmion 20
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omiom 10 FLSSA Varvion 20 Pt Nehas 28 58, Vonior 19 oS Vanion 20 FoSts Vanin 20 FriA Verson L0 FoS%A venion 20F sS9A Version 20 Fais A Vanan 20 F aS3A Vanio 20 FaiiA Venks 10 FaiiA Ve S0 FAA Vorion L0 FoliSA Versiom S0 FotA Y omions £0 FASSA Virion 78 FaSaA tamiban 20 FaSSA vammas 20 F a5 A varves, 25 ot A Uprthos SO FoSA Vi 2

FoSSA -- Foundation Stress & Settlement Analysis Elastic Settlement Back Calculation
Present Date/Time: FrilJan 09 13:44:37 2009 \INTERCHANGE FINAL DESIGN 2008\Calculatlnn\seulemcm plate\Final SP Consolldahon LAB2ST
i LA oA T 22 AP i A Vi 5 A s S ot e 20 7e0 e D

P
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

Vemica 20F 85 Veaion L0 FolSA Varvioa 10 FoS A Yesioa 20 FoSSA Vanion 20 FoS €A Ve 10 F GGt Vesan 10 FasiA Vanion 20 Fai £ Vanass 20 FaSSA Venon 20 FeiiA Vande 20 Pi3a, Vonia 20 FolS A Vavios 2 FoiS A Vanion 20783 A Versiow 20 FASSA Varsim 10 FalaA, Vanin TOF 455 A, ¥ it 28 FuiSis Vo m 20 FoS3A ¥ arkn 10 FoSSA Varion 22 FoSS A Yariom 20
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Warasm S0 FuliA, Usrrrs 2 FoSSA Vi 20 F o83 A Vorthom 20 FoBSA Varsion, 10 FaS A ¥ s com 20 Foi A varsiom 30 Pk & ¥ reiom 0 Fal A Version 18 FaSt A Varaean 20 FuSin Vit 20 FaiA v arsim 21 Fats A Verion L7 FoSs-A Varnian 20 F o A Varsio 20 Fas s Mok 11 F oS i Vorvms S8 PS5 Ve ZOF o535 ¥ oreiom T Foliih Sorrien 0T oR0A Versiom 2O F G354 Verion 20

FoSSA -- Foundation Stress & Settlement Analysis Elastic Seitlement Back Calculation
Present Diate/Time: Fri Jan 0% 13:44:37 200% M AMNTERCHANGE FINAL DESIGN 2008\Calculation'settlement plate\Final SP Consolidation LAB.2ST
Wy 211 Fosa Yy D FatyA i Yerchm 20 Fa¥s A i Ve 28 PSS A, Vervion 10 F ey A Ve Veruhus 20 FaS3 A Venhu 18 Fais Venk Y Vanmion 20 FoS¥A Vonion Vanion 10 Foli§ 4 Vanin 20

2"5'3?5 4)

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

Vemiows 28 FosA Vankan 10 FestA Verskon 22 FoltA Vanion 2.0 Fusi§A Vi 2.0 Fo SA Vanion 26 Pl A Vandm 30 FaSS A Versiom 2 FasS Vi 20 FaiSA Vartkon, T Fuxta, Virlon 1 FasIA Version 10 Fastld, Venia 20 Fasth, Vonkor 28 Fesa A Vertion. 1.0 Forta Voot 1 FroTA Vo 10 FoiyA Yorsom 2 FoSSA Yanis 20 FobSA Ve iom Z0FaXSA Venim 21 FalSA Vernki 20
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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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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
SR 1/1-95 Interchange Page 3of 9
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( (F&Kl 158
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

T oom TPLEER Vo TONER Verem 10055 Vit 10V vmom 10 VEEW Varmam 10 VISER bemim 10 MEER Vomaw 30 MSER Vemott 10 ALER yemam 10 ASEW Vimion 13 VSER Wemem 30 MaER Ve 10 MAER bamam 30 MaE A Vemam A0 MSER Vamam 10 MSER Vemem L AMSER Ve A0 MSER Vemaw L0VEER Vemam A2 MSEW Vemam LIAGER Veman L0
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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]

Nemim 10V5ES Vemrm 10 AGER Vemew 10 VAEW Veriom 15 M55 Vormem 10 ADER Vemam 12 ABEW Vb L0 MSEW Vemion J0MGER Vemem 30 MSEW Veriom DANSE® Ve A0 MAEW Vg 10 MSEW Vi 10 MSE Vomim 20 ASER Vemom 30 VSEW Ve 12 ASER Voo 10MSER Ve L MSEW Vimam LEASER Ve 10 MSER Ve L0 ASER Vb 13
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e e S o A S BB — 7 T
( K-160
v -2l -0
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
Copyright © 1998-2008 ADAMA Engineering, Inc. License number MSEW-301874

Laasa FPTTRTRy SONPETII oTD o aoaEa [ D e e s MR N At




Vw10 MEER Vemim MAMGE® Vi 1EVEER bomam L0 MEER Varim 16 MSEW Vb LIMSE® Vemam JINSES Vomuom 10 Mt Vi VISR Verricn BIASER Vemam VI MSEW

MSEW -- Mcchamcally Stabilized Earth Walls
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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: LP-| /(_q’s“ [OTER O HANG E Comm. No.: /02~ 57

Title of Calculation Set: /QA M P _B BQJ PEE (‘g = )
Project Manager: LMy

Calculations Prepared By: 255

Calculation Checked By:

Computer Programs / Files:  [Zngc i AP LE &GpL wear, S eoPe W

Initial Date
Brs ) — Zﬁ*d’fSubsurface Characterization approved by Project Manager

g 2.< /24 -7 Calculations are neat, legible and understandable.

BES )~ 28~ Table of Contents is provided.

BgS /" 2€-¢7 Heading on each page filled out

RRS /~28-07 The first page contains purpose of the calculation.

RS  )-2€-©7 Symbols are defined.

(BBS /~Z2&-O References for data, methods, formulas and computer program names
and version numbers are given.

22 34 /28-017 Assumptions are listed and those that need to be verified later are
Flagged.

B 35 )28 -7 Headings on front sheet of each set of computer input and output.

LR2S )~ 28-¢997 All calculations checked and each calculation sheet initialed by
originator before giving to checker.

(_)—::/V\ I )]-’/l UD] All calculations checked and each calculation sheet initialed by checker.

B P }2,/ (8, Calculation set reviewed by Project Manager.

7

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.

KJADMIN'GEOTECH QA QC DOCUMENTS'(CALC CHECK SHEET MAY 06,DOC
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Figure C-1
Summary of Undrained Shear Testing with Stress History
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SLOPE/W Analysis

Report generated using GeoStudio 2007, version 7.11. Copyright © 1991-2008 GEO-SLOPE International Ltd.

File Information
Revision Number: 59
Date: 1/27/2009
Time: 9:06:56 AM
File Name: Abut A (UnDrained).gsz
Directory: M:\projects\2003\03059_deltrnpk\Geotech\INTERCHANGE FINAL DESIGN
2008\Calculation\Ramp B\Global Stability\
Last Solved Date: 1/27/2009
Last Solved Time: 9:07:49 AM

Project Settings
Length(L) Units: feet
Time(t) Units: Seconds
Force(F) Units: Ibf
Pressure(p) Units: psf
Strength Units: psf
Unit Weight of Water: 62.4 pcf
View: 2D

Analysis Settings

SLOPE/W Analysis
Description: Abutment A
Kind: SLOPE/W
Method: Morgenstern-Price
Settings
Apply Phreatic Correction: No
Side 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: 8
Ending Optimization Points: 16
Complete Passes per Insertion: 1

Materials

Reinforced Soil

Model: Mohr-Coulomb
Unit Weight: 130 pcf
Cohesion: 0 psf
Phi:34°

Phi-B: 0 °

EL 65 & above

Model: Mohr-Coulomb

Unit Weight: 125 pcf

Cohesion: 0 psf

Phi:32°

Phi-B: 0 °

Pore Water Pressure
Piezometric Line: 1

EL 40-65

Model: Undrained (Phi=0)

Unit Weight: 130 pcf

Cohesion: 1500 psf

Pore Water Pressure
Piezometric Line: 1

EL 20-40

Model: Undrained (Phi=0)

Unit Weight: 130 pcf

Cohesion: 2500 psf

Pore Water Pressure
Piezometric Line: 1

EL 0-20

Model: Undrained (Phi=0)

RKK S6-38
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Unit Weight: 130 pcf

Cohesion: 3500 psf

Pore Water Pressure
Piezometric Line: 1

Slip Surface Entry and Exit
Left Projection: Range
Left-Zone Left Coordinate: (0, 103) ft
Left-Zone Right Coordinate: (66.9, 103) ft
Left-Zone Increment: 30
Right Projection: Range
Right-Zone Left Coordinate: (100, 103) ft
Right-Zone Right Coordinate: (170, 103) ft
Right-Zone Increment: 30
Radius Increments: 20

Slip Surface Limits
Left Coordinate: (0, 103) ft
Right Coordinate: (170, 103) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X(ft) | Y(ft)
0 88
170 88

Surcharge Loads

Surcharge Load 1
Surcharge (Unit Weight): 125 pcf
Direction: Vertical

Coordinates
X(ft) | Y(ft)
67 136
100 137

RKK S6-39

24 6f 61



RKK S6-40

28 :9366”

Reinforcements

Reinforcement 1
Type: Fabric
Outside Point: (100, 132) ft
Inside Point: (75, 132) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 0 °
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: 12000 Ibs
Fabric Safety Factor: 1
Fabric Load: 12000 Ibs
Load Distribution: Conc. in 1 slice
Load Orientation: 0
Applied Load: 12000 Ibs
Fabric Load Used: O Ibs
Resisting Force Used: O Ibs/ft
Available Bond Length: O ft
Required Bond Length: O ft
Governing Component: Bond

Reinforcement 2
Type: Fabric
Outside Point: (100, 129) ft
Inside Point: (75, 129) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 0 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 3
Type: Fabric
Qutside Point: (100, 126) ft
Inside Point: (75, 126) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 0 °
Applied Load Option: Variable
F of S Dependent: Yes
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Reinforcement 4
Type: Fabric
Qutside Point: (100, 123) ft
Inside Point: (75, 123) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 0 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 5
Type: Fabric
Outside Point: (100, 120) ft
Inside Point: (75, 120) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction; 0 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 6
Type: Fabric
Outside Point: (100, 117) ft
Inside Point: (75, 117) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 0 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 7
Type: Fabric
Outside Point: (100, 114) ft
Inside Point: (75, 114) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 0 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 8
Type: Fabric
Qutside Point: (100, 111) ft
Inside Point: (75, 111) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 0 °
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Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 9
Type: Fabric
Outside Point: (100, 108) ft
Inside Point: (75, 108) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 0 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 10
Type: Fabric
Outside Point: (100, 105) ft
Inside Point: (75, 105) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 0 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 11
Type: Fabric
Outside Point: (100, 102) ft
Inside Point: (75, 102) ft
Slip Surface Intersection: (11.636, 102) ft
Total Length: 25 ft
Reinforcement Direction: 0 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 12
Type: Fabric
Outside Point: (67, 101) ft
Inside Point: (92, 101) ft
Slip Surface Intersection: (99.129, 101) ft
Total Length: 25 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 13
Type: Fabric
Outside Point: (67, 104) ft
Inside Point: (92, 104) ft
Slip Surface Intersection: (0, 0) ft



RKK S6-43

3@@5{5‘7

Total Length: 25 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 14
Type: Fabric
Outside Point: (67, 107) ft
Inside Point: (92, 107) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 15
Type: Fabric
QOutside Point: (67, 110) ft
Inside Point: (92, 110) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 16
Type: Fabric
Outside Point: (67, 113) ft
Inside Point: (92, 113) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 17
Type: Fabric
Outside Point: (67, 116) ft
Inside Point: (92, 116) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes
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Reinforcement 18
Type: Fabric
Outside Point: (67, 119) ft
Inside Point: (92, 119) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 19
Type: Fabric
Outside Point: (67, 122) ft
Inside Point: (92, 122) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 20
Type: Fabric
Outside Point: (67, 125) ft
Inside Point: (92, 125) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 21
Type: Fabric
Outside Point: (67, 128) ft
Inside Point: (92, 128) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 22
Type: Fabric
Outside Point: (67, 131) ft
Inside Point: (92, 131) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 180 °
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Applied Load Option: Variable
F of S Dependent: Yes
Regions
Material Points Area (ft?)
Region 1 EL0-20 13,14,12,11 3400
Region 2 | EL 20-40 11,9,10,12 3400
Region 3 | EL 40-65 9,10,8,7 4250
Region 4 | Reinforced Soil | 6,16,5,1,3,2 1138.5
Region5 | EL 65 & above | 15,7,8,4,3,1,5,16,17 | 4151
Points
X(ft) | Y(ft)
Point 1 100 100
Point 2 100 135
Point 3 100 103
Point 4 170 103
Point 5 67 100
Point 6 67 134
Point 7 0 78
Point 8 170 78
Point 9 0 53
Point 10 170 53
Point 11 0 33
Point 12 170 33
Point 13 0 13
Point 14 170 13
Point 15 0 100
Point 16 67 103
Point 17 0 103
Critical Slip Surfaces
Number FOS Center (ft) Radius (ft) | Entry (ft) Exit (ft)
1| 3270 2.549 (55.575, 120.561) 47.77 (100, 135) (11.15, 103)
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SLOPE/W Analysis

Report generated using GeoStudio 2007, version 7.11. Copyright © 1991-2008 GEO-SLOPE International Ltd.

File Information
Revision Number: 54
Date: 1/27/2009
Time: 9:00:01 AM
File Name: Abut A (Drained) alt.gsz
Directory: M:\projects\2003\03059_deltrnpk\Geotech\INTERCHANGE FINAL DESIGN
2008\Calculation\Ramp B\Global Stability\
Last Solved Date: 1/27/2009
Last Solved Time: 9:01:14 AM

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

SLOPE/W Analysis
Description: Abutment A
Kind: SLOPE/W
Method: Morgenstern-Price
Settings
Apply Phreatic Correction: No
Side 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: 8
Ending Optimization Points: 16
Complete Passes per Insertion: 1

Materials

Reinforced Soil
Model: Mohr-Coulomb
Unit Weight: 130 pcf
Cohesion: 0 psf
Phi: 34°
Phi-B:0°

EL 65 & above
Model: Mohr-Coulomb
Unit Weight: 125 pcf
Cohesion: 0 psf
Phi: 32 °
Phi-B: 0 °
Pore Water Pressure

Piezometric Line: 1

EL 40-65
Model: Shear/Normal Fn.
Unit Weight: 130 pcf
Strength Function: SPLINE
Phi-B: 0 °
Pore Water Pressure
Piezometric Line: 1

EL 20-40
Model: Shear/Normal Fn.
Unit Weight: 130 pcf
Strength Function: SPLINE
Phi-B: 0 °
Pore Water Pressure
Piezometric Line: 1

RKK S6-48
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EL 0-20
Model: Shear/Normal Fn.
Unit Weight: 130 pcf
Strength Function: SPLINE
Phi-B: 0 °
Pore Water Pressure
Piezometric Line: 1

Slip Surface Entry and Exit
Left Projection: Range
Left-Zone Left Coordinate: (0, 103) ft
Left-Zone Right Coordinate: (66.9, 103) ft
Left-Zone Increment: 30
Right Projection: Range
Right-Zone Left Coordinate: (100, 103) ft
Right-Zone Right Coordinate: (170, 103) ft
Right-Zone Increment: 30
Radius Increments: 20

Slip Surface Limits
Left Coordinate: (0, 103) ft
Right Coordinate: (170, 103) ft

Piezometric Lines

Piezometric Line 1

Coordinates

X(ft) | Y(ft)
0 88
170 88

Surcharge Loads

Surcharge Load 1
Surcharge (Unit Weight): 125 pcf
Direction: Vertical
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Coordinates
X (ft) | Y(ft)
67 136
100 137

Reinforcements

Reinforcement 1
Type: Fabric
Outside Point: (100, 132) ft
Inside Point: (75, 132) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 0°
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: 12000 Ibs
Fabric Safety Factor: 1
Fabric Load: 12000 lbs
Load Distribution: Conc. in 1 slice
Load Orientation: 0
Applied Load: 12000 lbs
Fabric Load Used: O Ibs
Resisting Force Used: O lbs/ft
Available Bond Length: O ft
Required Bond Length: O ft
Governing Component: Bond

Reinforcement 2
Type: Fabric
Outside Point: (100, 129) ft
Inside Point: (75, 129) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 0 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 3
Type: Fabric
Outside Point: (100, 126) ft
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Inside Point: (75, 126) ft

Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 0 °°
Applied Load Option: Variable

F of S Dependent: Yes

Reinforcement 4
Type: Fabric
Outside Point: (100, 123) ft
Inside Point: (75, 123) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 0 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 5
Type: Fabric
Outside Point: (100, 120) ft
Inside Point: (75, 120) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 0 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 6
Type: Fabric
Outside Point: (100, 117) ft
Inside Point: (75, 117) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 0 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 7
Type: Fabric
Outside Point: (100, 114) ft
Inside Point: (75, 114) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 0 °
Applied Load Option: Variable
F of S Dependent: Yes
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Reinforcement 8
Type: Fabric
Qutside Point: (100, 111) ft
Inside Point: (75, 111) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 0 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 9
Type: Fabric
Outside Point: (100, 108) ft
Inside Point: (75, 108) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 0 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 10
Type: Fabric
Outside Point: (100, 105) ft
Inside Point: (75, 105) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 0 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 11
Type: Fabric
Qutside Point: (100, 102) ft
Inside Point: (75, 102) ft
Slip Surface Intersection: (27.473, 102) ft
Total Length: 25 ft
Reinforcement Direction: 0 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 12
Type: Fabric
QOutside Point: (67, 101) ft
Inside Point: (92, 101) ft
Slip Surface Intersection: (98.587, 101) ft
Total Length: 25 ft
Reinforcement Direction: 180 °
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Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 13
Type: Fabric
Outside Point: (67, 104) ft
Inside Point: (92, 104) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 14
Type: Fabric
Outside Point: (67, 107) ft
Inside Point: (92, 107) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 15
Type: Fabric
Outside Point: (67, 110) ft
Inside Point: (92, 110) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 16
Type: Fabric
Outside Point: (67, 113) ft
Inside Point: (92, 113) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 17
Type: Fabric
Outside Point: (67, 116) ft
Inside Point: (92, 116) ft
Slip Surface Intersection: (0, 0) ft
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Total Length: 25 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 18
Type: Fabric
Qutside Point: (67, 119) ft
Inside Point: (92, 119) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 19
Type: Fabric
Outside Point: (67, 122) ft
Inside Point: (92, 122) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 20
Type: Fabric
Outside Point: (67, 125) ft
Inside Point: (92, 125) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 21
Type: Fabric
Outside Point: (67, 128) ft
Inside Point: (92, 128) ft
Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable
F of S Dependent: Yes

Reinforcement 22
Type: Fabric



Outside Point: (67, 131) ft
Inside Point: (92, 131) ft

Slip Surface Intersection: (0, 0) ft
Total Length: 25 ft
Reinforcement Direction: 180 °
Applied Load Option: Variable

F of S Dependent: Yes

Shear/Normal Strength Functions

SPLINE

Model: Spline Data Point Function
Function: Shear Stress vs. Normal Stress

Curve Fit to Data: 100 %
Segment Curvature: 27 %

Y-Intercept: O
Data Points: Normal Stress (psf), Shear Stress (psf)

Data Point: (0, 0)

Data Point: (1000, 775.3)
Data Point: (2000, 1233.6)
Data Point: (3000, 1618.8)
Data Point: (4000, 1963)
Data Point: (5000, 2279)
Data Point: (10000, 3627)

Estimation Properties

Intact Rock Param.: 10
Geological Strength: 100
Disturbance Factor: 0
SigmaC: 600000 psf
Sigma3: 300000 psf
Num. Points: 20

Regions
Material Points Area (ft?)
Region 1 ELO-20 13,14,12,11 3400
Region2 | EL20-40 11,9,10,12 3400
Region 3 | EL40-65 9,10,8,7 4250
Region 4 | Reinforced Soil | 6,16,5,1,3,2 1138.5
Region5 | EL65 & above | 15,7,8,4,3,1,5,16,17 | 4151

RKK S6-55
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Points

X (ft) | Y(ft)
Point 1 100 100
Point 2 100 135
Point 3 100 103
Point 4 170 103
Point 5 67 100
Point 6 67 134
Point 7 0 78
Point 8 170 78
Point 9 0 53
Point 10 170 53
Point 11 0 33
Point 12 170 33
Point 13 0 13
Point 14 170 13
Point 15 0 100
Point 16 67 103
Point 17 0 103

Critical Slip Surfaces

RKK S6-56
5

Number

FOS

Center (ft)

Radius (ft)

Entry (ft)

Exit (ft)

7824

2.711

(63.38, 126.617)

43.575

(100, 135)

(26.76, 103)

15766‘/



RKK S6-57

RUMMEL’ Subject SQ‘//f“? ;,JEM&L Page 52— 4 76‘[

KLEPPER Apor A Cerrierieni cm. No. (08~ 057

& KAHL’ LLe Prepared By 2%  Date 2707 Checked By (ML pate (21T
“A Tradition Of Excellence” since 1923

SETTLEMENT ANALr e FoR Aeor menT— A EampPE Beinee

Pran e
4 S5 e J( 254
e e s T S R T T e Wokil 1 . .
[ T T ‘ 3 L
[ : i A
* Kw-5" ! \/\ng .(Azur
| (esoopa) WS i) F
!g _(_ - d L (A toopd) | Z sz
! (
ErBAN I mMENT [ (
. _zcopsd) | | A
| (z1cDPs)
[ Stofe / @(joi O)
| :
|

Azorrenvr A Fran

ol Trorne £ Sere PArpMererls  Ser 733 ol

ELACTIC CetrieMenT Twor (oApce (Geamel o LAY e
CorvsoibAnor Setiiement For  Finve Geamen Seorc lavee,
ExTended Wing WarL Fast Zo—ﬁ To Accoons [e2 |

Faetne Hegmnr CAaa o Bace W,

SeTreemenT | EerrmAred P Fone | 243 on Face oF.

ABOTMeNT



RKK S6-58

RUMMEL,

KLEPPER

& KAH L, LLP

“A Tradition Of Excellence” since 1923

Subject S l'(:?_SP | MNTER ) ANGE  Page ,,5”2 of 6
i%&fﬂ//é?\ﬁ A Serirenten)r cm.No. /0L ~O57

Prepared By 85_57 Date M Checked By =MW\ Date 2\2‘\001

SoMtARY | ©F SrrrieMenNT
Forare ELATIC Lo 2oLIBATION. | To7AL
(4£) (o) || (g0 | | (i) Gty L el ]
1 0.6/47 | O 17 0. OF 084 | ©-0%47 | - Of
9 00298 @ ©0%58 | 007 @ |.O8 o194 [ 44
i
z \oorerq | O 7T O-OF | O8N ©. 02499 | 1.0Z
bePE—KFNT/ALﬁ QWLEMQ'/VT Berween %7!\/7‘5 )JZ.
N = a8 =101
= O 4Z I'n
Dretance RBriweens (£ 2.
b - 33/2 i/é.g_\#.
DIiFFeArTTAL. SeT7¢EerErNT
QAT}O LS ,-/-—
f 2 'KD
- 0‘“§.x.—.—/— L d | < _J_ @L
t2: 6 & A& 0 OO



—om 30 FBSA Vo T Fys3 A Veam SN Si P Nmam 0 Fumn A v S8 Fes A Vammim L0 F oS & Vamam TOF @8 A Vs LT85 A Vi 0 Fafh A mam 30 FA8 A Vet 10 P A Lo 10T 008\ S8 F a3 A Ve 2T PS8 % amams 107834 Larvwm 17 PS5 A Ve 2HF 53 AV m 2 o 3PS Vemom 2070

FoSSA -- Foundatlon Stress & Settlement Analybls SR-1 Interchangm 9 %ggttlement

Present Date Time: Tue Jan 27 lI :43:06 2009 dellrnpk Geotech' JNTERC[-LAP\GE Fl\'AL DLSIG\I 2008 Calculation' Ramp B Settle Abul A 8T
0 AN 29

im0 FoE A Vw10 FaS3 A Vemim 20 F, 3 ESSS AN amin T oSS A Vi 23 B 4 Vi 20 PSS L Vet 20 FisS A Vi 20 P83 Vimion 20 P53 4 Vimion 20725 DESANeie I0FSSA Ve T sy $Fes3 A Venam 20T TP AN i TOF S Vi

SR-1 Interchange Ramp B Settlement

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

PROJECT IDENTIFICATION

Title: SR-1 Interchange Ramp B Settlement
Project Number: 103-059 -

Client: DelDot

Designer: BBS

Station Number: ’

Description:

ARBUTMENT A Settlement Analysis

Company's information:

Name: Rummel, Klepper & Kahl
Street: 81 Mosher Street
Baltimore, MD 21217
Telephone #:
Fax #:
E-Mail:
Original file path and name:  M:\project ..... IGN 2008\Calculation\Ramp B\Abut Settle\Abut A.2ST
Original date and time of creating this file: Tue Sep 23 14:39:03 2008
GEOMETRY: Analysis of a Multiple Footings
SR-I Interchange Ramp B Settlement Page | of 8

Copyright © 2003-2006 ADAMA Engineering, Inc. www.GeoPrograms.com License number FoSSA-200211
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INPUT DATA - FOUNDATION LAYERS - 6 layers

Wet Unit Poisson's Ratio Description
Weight, 7 1 of Soil
[Ib/ft3]

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 - MULTIPLE FOOTINGS - 5 footings

INPUT DATA OF WATER

Point Coordinates (X, Z) :
# (X) (2)

‘ [ ft.] [ ft.]
1 0.00 175.00
2 311.68 175.00
3 328.08 175.00
4 344.49 175.00
5 360.89 175.00

i

\

SR-1 Imcrchangc Ramp B Settlement Page 2 of 8

C_‘opyright © 2003-2006 ADAMA Engineering, Inc. www.GeoPrograms.com License number FoSSA-200211




[ Vemim L0 F YA Vi 20 FASS A Vemiow L0F oS8 A Ve L0 F-ASA Vemmam L0 F o83 A Vemenw 28 F 558 Voo 20 o83 A by 25 Fr5% A N 25 Foa® 4 Nemase 10 Fas A Virmior 20 FadS A Ve 20 Faf5 A Vemam T0 Fabii A Vermiam 22 FoA5A Vemiom 2 F a3 Vimiom 2O F83 A Ve 2D FSSA Viemiom 20 FliS A Vemam 20 oS54 Womem 2 PSS A Vi TIPS Vemim 10

FoSSA -- Foundation Stress & Settlement Analysis SR-1 Interchange%alﬁ-lg%_g!zttlement

Present DateTime: Tue Jan 27 11:43:06 2009 M:.....9_deltmpk Geotech INTERCHANGE FINAL DESIGN 2008 Calculation'Ramp B'Abut Settle'Abut A 25T
Vim0 FoSSA N i 10 Fo5S8 Vomion 30 £.55 A Ve 2O PSS A Vo 23T LSE4 Ve 2 FuS8 A Vermiem 10 FeSSA Vs 18 PSS A V' ? o 106 S5\ Vi 10 FASA Vi 10 Fi¥A Vemion 18 FeS & Vermiom 2554 Nmios 20 o5 A Vemim 20 FosS 4 Vimlom 2 FosS A Vi 20 Fist A Vemion 10 P88 Vervion 20 FefS A Vamiom 19

;’Z&?’ 6 )

DRAWING OF SPECIFIED GEOMETRY
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INPUT DATA FOR CONSOLIDATION —— ¢ =1/2

Layer # (Gp —05) Ce Cr €0 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 6850.0 5150.0 0.09 0.01 0.66 3.5500 Top
3 Yes 5150.0 3800.0 0.09 0.01 0.66 3.5500 Top
4 Yes 3800.0 2450.0 0.11 0.01 0.60 0.9800 Bottom
5 Yes 2450.0 0.0 0.11 0.01 0.60 0.9800 Bottom
6 No N/A N/A N/A N/A N/A N/A N/A
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FoSSA -- Foundation Stress & Settlement Analys1s SR—I Interchangﬁﬁﬁls" % @%ttlement

Prescat Date Time: Tue Jan 27 11:4306 2009 - . M:..9 delimpk Geotech INTERCHANGE FINAL DESIGN 2008 Calculation'Ramp B Abut Serle Abut A2ST
5¢ ot &)
IMMEDIATE SETTLEMENT, Si
Node Settlement along section: Layer Young's Poisson's  Settlement Initial Final Total Settlement
i X Y Modulus, Ratio, of each Z Vg Sum of Si(k),
(k) E i layer, Si(k)
[ ft.] [ ft] [1b/ft 2] [ ft.] [ fi.] [ ft.] [ ft.]
1 300.00 0.00 1 1500000  0.3000 0.0147 187.00 186.91 -8:09-
2 818000 0.4000 0:0268 O-0)e17
3 818000 0.4000 0.0477-
4 818000 0.4000 00150~
5 1364000  0.4000 0:0147
6 1364000  0.3000 0:0020-
: 2 300.00 16.50 1 1500000  0.3000 0.0298 187.00 186.87 013—
: 2 818000 0.4000 0:0403 .
i 3 818000  0.4000 0-0214- O-0298
| 4 818000 0.4000 0-0167-
; 5 1364000  0.4000 0:0155
. 6 1364000  0.3000 0:0021—
3 300.00 33.00 1 1500000  0.3000 0.0149 187.00 186.91 0:09—
2 818000 0.4000 0-0268 L OJ)
3 818000 0.4000 0.0177_ 00119
4 818000 0.4000 0.0149
5 1364000  0.4000 -0:6145
6 1364000  0.3000 0:0020—

*Note: Final Z is calculated assuming only 'Immediate Settlement' exists.
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FoSSA -- Foundation Stress & Settlement Analysis SR-1 Interchang%ﬁ@'@@ttlement

Present Date'Time: Tue Jan 27 | M:..9_delimpk Geotech' [NTERCHA\GE FINAL DESIGN 2008 Calculation' BAbut Settchbul AZST

Vemhn 20 FS3A Vievon 10 FAAS A Ve 10 F8SA Ve 20 Fos 0 £ eSS A Vo 2OF. S Vit OSSR Vimion 10 FoSS & Viemion 10 PSS A Vimion T P4 Vimiom 10 FoS5A Veron T F o8\ Vi 10 Fl¥ A Ve 10 FLS3 4 Vi LOFoS54 Vi 10 Fo854 Vimim 20 0 F5SA Vervam $8F83 A Vemam 21

57 ¢ 6
ULTIMATE SETTLEMENT, Sc
Node Original Settlement Final
# X Y z Sc 7%
[ ft.] [ ft.] [ ft.] [ ft.] [ ft.]

1 300.00 0.00 187.00 0.07 186.93
2 300.00 16.50 187.00 0.09 186.91
3 300.00 33.00 187.00 0.07 186.93
*Note: Final Z is calculated assuming only 'Ultimate Settlement' exists.
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FoSSA -- Foundation Stress & Settlement Analysis
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TABULATED GEOMETRY: INPUT OF FOUNDATION SOILS

Point
7

Coordinates (X, Z) :

(X)
[ft]

200.00
300.00
300.00
300.00
300.00

300.00

(2)
[ft]

187.00
165.00
140.00
120.00
100.00

60.00

DESCRIPTION
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TABULATED GEOMETRY: INPUT OF MULTIPLE FOOTINGS - 5 footings

Footing L(@{inX B(nY X Y
direction) direction) of center of center [ft]l
# [ft] [ft] [fi] [ft] [1b/ft2]

25.00 33.00 287.50 16.50 5820.00
50.00 33.00 250.00 16.50 4700.00
85.00 25.00 182.50 20.50 6500.00
85.00 8.00 182.50 4.00 4300.00
85.00 35.00 182.50 -17.50 2100.00
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Figure C-1 5 ?[ 76
Summary of Undrained Shear Testing with Stress History
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