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Calculation Title: Project Number: 693839.BS

PUREX Tunnel 2 Project: PUREX Tunnel 2

rineering Evaluation Client: CHPRC
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Springs
Node X Y TZ RX RY RZ

[Kip/in) [Kip/in] [Kip/in] [Kip*ftrad] [Kip*ft/rad] [Kip*ft/rad]
2 -3.50 -49.50 0.00 0.00 0.00 0.00
3 -31.60 R2 90 0.00 0.00 0.00 0.00
4 -54.30 20 0.00 0.00 0.00 0.00
5 -72.30 51.40 0.00 0.00 0.00 0.00
6 -72.30 24.30 0.00 0.00 0.00 0.00
8 3.50 -49.50 0.00 0.00 0.00 0.00
9 31.60 82.90 0.00 0.00 0.00 0.00
10 54.30 70.20 0.00 0.00 0.00 0.00
11 72.30 51.40 0.00 0.00 0.00 0.00
12 72.30 24.30 0.00 0.00 0.00 0.00
Members
Member NJ NK Description Section Material do dbL g factor

[in] [in]

1 1 2 Arched Steel Rib S6X12.5 A36 0.00 0.00 0.00
2 2 3 Arched Steel Rib S6X12.5 A36 0.00 0.00 0.00
3 3 4 Arched Steel Rib S6X12.5 A36 0.00 0.00 0.00
4 4 5 Arched Steel Rib S6X12.5 A36 0.00 0.00 0.00
5 5 6 Arched Steel Rib S6X12.5 A36 0.00 0.00 0.00
6 6 7 Arched Steel Rib S6Xx12.5 A36 0.00 0.00 0.00
7 8 9 Arched Steel Rih S6X125 A36 0.00 0.00 0.00
8 9 10 Arched Steel S6X12.5 A36 0.00 0.00 0.00
9 10 1 Arched Steel S6x12.5 A36 0.00 0.00 0.00
10 11 12 Arched Steel Rib S6X12.5 A36 0.00 0.00 0.00
ih 12 13 Arched Steel Rib S 6X12.5 A36 0.00 0.00 0.00
12 1 8 Arched Steel Rib S6X125 A36 0.00 0.00 0.00
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Calculation Title:
PUREX Tunnel 2
Engineering Evaluation

Project Number: 693839.BS
Project: PUREX Tunnel 2
Client: CHPRC

Steel Wale Beam Support Analysis
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Load condition: TL=Total Factored Load

Loads

LY
shear force
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Properties Unit Value
Yield stress (Fy): [Kip/in2] 36.00
Tensile strength (Fu): [Kip/in2] 58.00
Elasticity Modulus (E): [Kip/in2] 29000.00
Shear modulus for steel (G): [Kip/in2] 11507.94
DESIGN CRITERIA
I ription Unit Value
Length for tension slenderness ratio (L) fft] 31.46

Distance between member lateral bracing points

Length (Lb) [ft]
Top Bottom

31.46 31.46

Laterally unbraced length

Length [ft] Effective length factor
Major axis(L33) Minor axis(L22) Torsional axis(Lt) Major axis{K33) Minor axis(K22) Torsional axis(Kt)
31.46 31.46 31.46 1.0 1.0 1.0

Additional assumptions

Continuous lateral torsional restraint No
Tension field action No
Continuous flexural torsional restraint No
Effective length factor value type None
Major axis frame type Sway
Minor axis frame type Sway
SIGN CHECKS

AXIAL TENSION DESIGN

Axial tension

Ratio :

Capacity : 2v4.80 |Kip] Reference : Eq. Sec. D2

Demand : 0.00 [Kip] Ctrl Eq. : C1 at 0.00%
Intermediate resuits Unit Value Reference
Factored axial tension capacity(§Pn) [Kip] 284.80 Eq. Sec. D2

Nominal axial tension capacity (Pn) [Kip] 316.44 Eq. D2-1

AXIAL COMPRESSION DESIGN

Compression in the major axis 33

Ratio :
Capacity : 215.88 {Kip] Reference . Sec. E1
Demand : 0.00 [Kip] Ctrl Eq. : C1 at 0.00%
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Splice Plate Dimensions

W10 |

1ess
width
length
W12 Plate
thickness
width

length
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t 5,
= —in
pl0 16
Wplo = 6in
Ip]O = 8in

t 3,
= —In

pl2-= 7%

Wplz = 6in

]plz = 10in

Weld k ss
(# sixteenths)

Weld Thickness
(# sixteenths)

tweld10 = 4

tweld12 = 3































Conc Rib Girder
Conc Rib Girder
Conc Rib Girder
Conc Rib Girder
Conc Rib Girder
Conc Rib Girder
Conc Rib Girder
Conc Rib Girder
Conc Rib Girder
Conc Rib Girder
Conc Rib Girder
Conc Rib Girder
Conc Rib Girder
Conc Rib Girder
Conc Rib Gi

Conc Rib Girder
Conc Rib Girder
Conc Rib Girder
Conc Rib Girder
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RcBeam 14x30in
RcBeam 14x30in
RcBeam 14x30in
RcBeam 14x30in
RcBeam 14x30in
RcBeam 14x30in
RcBeam 14x30in
RcBeam 14x3

RcBeam 14x30in
RcBeam 14x30in
RcBeam 14x30in
RcBeam 14x30in
RcBeam 14x30in
RcBeam 14x30in
RcBearr  x30in
RcBeam 14x30in
RcBeam 14x30in
RcBe 14x30in
RcBeam 14x30in

C 4-40
C 4-40
C 4-40
C 4-40
C 4-40
C 4-40
C 4-40
C 4-40
C 4-40
C 4-40
C 4-40
C 4-40
C 4-40
C 4-40
C 4-40
C 4-40
C 4-40
C 4-40
C 4-40

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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AXIAL & BENDING INTERACTION ~*"*7ITY CALCULATIC 5:

2000
DEMANDS
ign Strength
1500
T&\ 1000
2
Z
(o)
(5]
o
(3]
(o}
©
'§ 500
¢
700 800
-500

Bending Moment Capacity (ft-kips)

Sample Calculation for data point on Interactior irve (Balan 1 Condition):
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ject Number: 693839.BS
PUREX Tunnel 2 Project: PUREX Tunnel 2
Engineering Evaluation Client: CHPRC

Concrete ..ib Girder Thrust Block Foundation
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each location on the tunnel surface were then multiplied by the sine of the angle between the vertical
stress and the wale position. Shear stresses were also calculated but not incorporated into the analysis.
An example free-body diagram showing the forces applied to the tunnel wales is included in Exhibit 5.

NORMAL
COMPONENT OF
VERTICAL
EFFECTIVE STRESS
(BLUE)

Y NORMAL COMPONENT
) OF HORIZONTAL

. EFFECTIVE STRESS

- — (GREEN)

o \ \ SHEAR COMPONENT OF
# : ~ HORIZONTAL EFFECTIVE
P |S-}TRES€§ (GREEN)
sree. e
/‘ ° - ’ . 1 ]

Exhibit 5 — Example of Normal Stresses and Shear Stresses resulting from vertical effective stress (blue), horizontal at-
rest lateral earth pressures (green), and snow loading (magenta) at Wale No. 4. (not to scale)

Normal Stresses on Tunnel due to Snow Loading

Normal stresses due to the snow load (15 psf) were estimated assuming a uniform wide-area
distribution of the snow load and a corresponding uniform stress increase across the tunnel. Snow
loading was converted to the normal stress component of the corresponding vertical effective stress and
increase in horizontal at-rest lateral earth pressure using similar constructions as described above. An
example free-body diagram showing the forces applied to the tunnel wales is included in Exhibit 5.
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Exhibit 8 — Cross-sectional view of Tunnel 2 as-built footing geometry
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Exhibit 9 — Plan view of typical strip footing showing evaluation of effective footing width
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9000.00 Ibsift2

Undisturbed Earth
Unit Weight: 125 I3
Strength Type: Mohr-Coulomt:
Cohesicn: 0 psf

Friction Angle: 40 degress
Water Surface: None

Au value: 0

Exhibit 11 — Footing geometry evaluated in SLIDE to evaluate footing bearing capacity for in-situ geometry

In-situ Bearing Pressure

Bearing pressures on the existing footings were scaled from cross sections cut through Tunnel 2 and
showing the LIDAR topography. Tributary areas were identified and multiplied by the unit weight of the
cover soil, then divided by the footing width to obtain an approximate average bearing pressure. A snow
load was applied considering uniform application of a 15 psf snow loading over the tributary area over
the footings. An example of the in-situ bearing pressure estimation geometry is shown in Exhibit 12.

These values were estimated for 6 cross-sections through Tunnel 2 and soil pressures were estimated
for both the east and west footings, totaling 12 evaluations of footing bearing pressure along the tunnel
length. The resulting bearing pressures were estimated to vary from approximately 4,600 psf to 5,600
psf with an average of approximately 5,100 psf.
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Project Number: 693839.BS
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Exhibit 1 — Design Cross section of Tunnel 2 showing proposed finish grade relative to tunnel structure and
configuration of “Undisturbed Earth” forming the lower interior of the tunnel

Construction Specifications (1962)

Original construction specifications for Tunnel 2 were available for review. Excerpts from these
specifications are included as Exhibits 2a and 2b. Considering the available construction photos
(discussed hereinafter), it is not known to what extent these specifications were enforced during in
construction of the tunnel. The following are noted from review of the backfill specifications:

1. Frozen fill materials were not to be used

(’EA’C& VaTION LINE

-~

2. Materials were to be screened to remove particles larger than 8 inches; large particles were not
discernable in construction photos.

3. Fill materials were to be free from vegetable matter or trash. Tumbleweeds are visible in tunnel
excavations prior to backfilling, it is unclear whether these materials were removed prior to fill

placement.

4. Trash is not allowed in spaces to be backfilled.

5. Structural backfill shall be placed in layers to not exceed 24 inches loose measurement and
thoroughly compacted. Compaction by loaded scrapers and/or tractors will be considered.
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temporarily used during construction of the nearby PUREX plant. Under this fill and
down to depths ranging from 3.5 to 6 to 7 feet, all borings encountered a layer of loose
silty fine sand (SM) containing variable amounts of coarser sand and fine gravel with
depth. In each of the shallow borings (B-2 and B-4), about 4 to 5 feet of medium dense to
dense fine to coarse sand  th occasional gravel (SW) were encountered below the silty
fine sand (SM); however, well-graded sandy material was not encountered in either
of the deeper borings (B-1 and B-3).

Below a depth ranging from 3.5 to approximately 6 to 7 feet, all borings encountered
medium dense to dense  orly graded sands (SP). These soils generally appear to grade
back and forth between the limits of a fine to medium sand with a trace of silt to a
medium to coarse sand with variable amounts of fine gravel. ... It is believed that this
strata of poorly graded sand with varying amounts of silt and fine gravel can be assumed
to extend under the entire project site to depths in excess of 60 feet. This assumption is
based on our field engineer’s inspection of a 64-foot-deep excavation to elevation 622
ti  exists approximately z 0 feet to the northeast of the subject area. This tank farm
excavation was made in soils consisting of interbedded sands and gravelly sands
overlying poorly graded sands that are similar to those encountered in our exploratory
borings.

No groundwater was encot  ered in any of the four borings. Based on previous geologic
and seismic investigations at the PUREX building site, it is believed that the water table is
at a depth of approximately 300 feet beneath the subject area.

Applicability to PUREX Tunnel Evaluation

Although the boreholes are located nearly 0.25 miles west of the PUREX storage tunn
Dames & Moore noted that sin materials were observed in a tank farm excavation nearly
2300 feet northeast of the bore sand  mised that conditions could be expected to be
relatively similar between this area, which approximately includes the PUREX storage tunnels.




































TOPOGRAPHY FROM 2008 LIDAR CENTRAL PLATEAU REPORT PREPARED BY
AERO-METRIC FOR FLUOR HANFORD, DATA ACQUISITION APRIL 13, 2008. HORIZONTAL
DATUM: STATE PLANE NAD83, WASHINGTON SOUTH ZONE, METERS. VERTICAL DATUM:
NAVD88, METERS.

HORIZONTAL SYSTEM CONVERTED TO HANFORD SITE DATUM, AREA 200E (PUREX
z CONTROL), FEET, USING SURVEY MONUMENT COORDINATE DATA FOR MONUMENT 2E-41.

VERTICAL SYSTEM CONVERTED TO HANFORD SITE DATUM, AREA 200E (PUREX CONTROL).
. FEET, USING SURVEY MONUMENT COORDINATE DATA FOR MONUMENT 2E~41. VERTICAL
0 3 . 60 gio DATUM SHIFT FROM LIDAR TOPOGRAPHY, ~1.100 METERS.
1260 TUNNEL 1 GEOMETRY FROM 1955 AS-BUILT DRAWINGS. FACILITY 218-E-14, DISPOSAL
TUNNEL NO. 1 FOR FAILED EQUIPMENT, PROJECT CA-513-A. ISSUED MARCH 10, 1955,

TUNNEL 2 GEOMETRY FROM 1962 AS-BUILT DRAWINGS. FACILITY 218-E-15, DISPOSAL
TUNNEL NO. 2 FOR FAILED EQUIPMENT, PROJECT CGC 964. ISSUED SEPTEMBER 1962.
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SEATTLE

EXHIBIT B — QA/QC LiDAR PROFILES LOCATION
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SEATTLE

EXHIBIT E-TILE LAYOUT

e Number of Tiles within project area: 343
e Tilesize: 750m
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ATRO-METRIC
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e Number of Tiles within project area: 343
e Tile size: 750m
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Calculation Title: Project Number: 693839.BS
PUREX Tunnel 2 Project: PUREX Tunnel 2
Engineering Evaluation Client: CI RC
Attac C

Earth Pressure Recor me iJdations
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TUNNEL NO. 2
STA 3+32.34

Point No.

E. SPRINGLINE
E. WALE 5
E. WALE 4
E. WALE 3
E. WALE 2
E. WALE 1

CROWN
W. WALE 1
W. WALE 2
W. WALE 3
W. WALE 4
W. WALE 5
W. SPRINGLINE

TUNNEL NO. 2
STA 4+00

Point No.

E. SPRINGLINE
E. WALE 5
E. WALE 4
E. WALE 3
E. WALE 2
E. WALE 1

CROWN
W. WALE 1
W. WALE 2
W. WALE 3
W. WALE 4
W. WALE 5
W. SPRINGLINE

Height of Soil Fill
(feet)
23.7
18.4
14.2
11.1
8.6
7.4
7.4
7.4
8.6
10.0
12.5
16.2
211

Height of Soil Fill
(feet)
18.6
13.8
103
8.3
8.3
8.3
8.4
8.5
9.4
11.0
13.3
17.3
221

Vertical Effective
Stress (psf)
2607.0
2024.0
1562.0
1221.0
946.0
814.0
814.0
814.0
946.0
1100.0
1375.0
1782.0
2321.0

Vertical Effective
Stress (psf)
2046.0
1518.0
1133.0
913.0
913.0
913.0
924.0
935.0
1034.0
1210.0
1463.0
1903.0
2431.0

Average Ground
Surface Slope
(deg from
horizontal)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
19.0
19.0
19.0
19.0

Average Ground
Surface Slope
(deg from
horizontal)

24.0
240
240
24.0
0.0
0.0
0.0
0.0
0.0
21.0
21.0
21.0
21.0

Adjusted At-Rest Horizontal Lateral

Earth Pressure
Coefficient, Koi

0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.34
0.34
0.34
0.34

Adjusted At-Rest Horizontal Lateral

Earth Pressure
Coefficient, Koi

0.30
0.30
0.30
0.30
0.50
0.50
0.50
0.50
0.50
0.32
0.32
0.32
0.32

Earth Pressure
(psf)
1303.5
1012.0
781.0
610.5
473.0
407.0
407.0
407.0
473.0
370.9
463.7
600.9
782.7

Earth Pressure
(psf)
606.9
450.3
336.1
270.8
456.5
456.5
462.0
467.5
517.0
388.2
469.4
610.5
779.9

Angle from
Horizontal (deg)
0.0
18.6
354
52.3
69.1
86.0
90.0
86.0
69.1
52.3
35.4
18.6
0.0

Angle from
Horizontal (deg)
0.0
18.6
35.4
52.3
69.1
86.0
90.0
86.0
69.1
52.3
35.4
18.6
0.0

Angle from
Horizontal (rad)

0.00
0.32
0.62
091
1.21
1.50
157
1.50
1.21
091
0.62
0.32
0.00

Angle from
Horizontal (rad)

0.00
0.32
0.62
091
121
1.50
157
1.50
1.21
0.91
0.62
0.32
0.00

CHPRC-03365, REV. 0

Normal Stress

NoTMar Stress
Component of

Normal Stress  Snow Load due to

Normal Stress (psf)

1800
1600
1400
1200
1000

Tunnel No. 2 Normal Stresses
STA 3+32.34

—&— Normal Stress component of Vertical Effective Stress (psf)
—aA— Normal Stress component of Horizontal Lateral Earth Pressure (psf)
—— Normal Stress Component of Snow Load due to Vertical and Horizontal Components| (psf)

—@— Total Normal Stress on Tunnel at Wale(psf)

Normal Stress component of Vertical and
component of  Horizontal Lateral Horizontal Total Normal
Vertical Effective  Earth Pressure Components| Stress on Tunnel
Stress (psf) (psf) (psf) at Wale(psf)
0.0 1303.5 7.5 1311.0
644.4 959.3 11.9 1615.7
905.2 636.5 14.8 1556.5
965.6 373.6 16.5 1355.7
883.8 168.6 16.7 1069.2
812.0 28.7 15.5 856.1
814.0 0.0 15.0 829.0
812.0 28.7 15.5 856.1
883.8 168.6 16.7 1069.2
869.9 227.0 16.5 11134
796.8 377.9 14.8 1189.5
567.4 569.6 11.9 1148.9
0.0 782.7 7.5 790.2
Normal Stress
Normar Stress
Component of
Normal Stress ~ Snow Load due to
Normal Stress component of Vertical and
component of  Horizontal Lateral Horizontal Total Normal
Vertical Effective  Earth Pressure Components| Stress on Tunnel
Stress (psf) (psf) (psf) at Wale(psf)
0.0 606.9 7.5 614.4
483.3 426.9 11.9 922.1
656.6 273.9 14.8 945.3
722.0 165.8 16.5 904.2
853.0 162.8 16.7 1032.4
910.7 321 15.5 958.4
924.0 0.0 15.0 939.0
932.7 329 155 981.1
966.1 184.3 16.7 1167.1
956.9 237.6 16.5 1210.9
847.8 382.5 14.8 1245.1
605.9 578.7 11.9 1196.5
0.0 779.9 7.5 787.4
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Normal Stress (psf)

1400
1200
1000

Tunnel No. 2 Normal Stresses
STA 4+00

—&— Normal Stress component of Vertical Effective Stress (psf)

—a— Normal Stress component of Horizontal Lateral Earth Pressure (psf)
—— Normal Stress Component of Snow Load due to Vertical and Horizontal Components| (psf)

—@— Total Normal Stress on Tunnel at Wale(psf)

Segment

W6 EAST
WS5 EAST
W4 EAST
W3 EAST
W2 EAST
W1
W2 WEST
W3 WEST
W4 WEST
W5 WEST
W6 WEST

Segment

W6 EAST
WS5 EAST
W4 EAST
W3 EAST
W2 EAST
w1
W2 WEST
W3 WEST
W4 WEST
W5 WEST
W6 WEST

Average
Orthogonal
Soil Pressure

(psf)

1463.3
1586.1
1456.1
1212.4
962.6
847.1
962.6
1091.3
1151.4
1169.2
969.6

Average
Orthogonal
Soil Pressure

(psf)

768.2
933.7
924.8
968.3
995.4
959.5
1074.1
1189.0
1228.0
1220.8
992.0



TUNNEL NO. 2
STA 5+00

Point No.

E. SPRINGLINE
E. WALE 5
E. WALE 4
E. WALE 3
E. WALE 2
E. WALE 1

CROWN
W. WALE 1
W. WALE 2
W. WALE 3
W. WALE 4
W. WALE 5
W. SPRINGLINE

TUNNEL NO. 2
STA 6+00

Point No.

E. SPRINGLINE
E. WALE 5
E. WALE 4
E. WALE 3
E. WALE 2
E. WALE 1

CROWN
W. WALE 1
W. WALE 2
W. WALE 3
W. WALE 4
W. WALE 5
W. SPRINGLINE

Height of Soil Fill
(feet)
19.7
15.0
11.6
9.3
8.8
8.2
8.1
8.2
9.4
10.8
12.8
16.3
20.8

Height of Soil Fill
(feet)
20.8
16.0
12.4
10.2
9.5
8.9
8.9
8.9
9.5
10.0
12.2
15.8
20.5

Vertical Effective
Stress (psf)
2167.0
1650.0
1276.0
1023.0
968.0
902.0
891.0
902.0
1034.0
1188.0
1408.0
1793.0
2288.0

Vertical Effective
Stress (psf)
2288.0
1760.0
1364.0
1122.0
1045.0
979.0
979.0
979.0
1045.0
1100.0
1342.0
1738.0
2255.0

Average Ground
Surface Slope
(deg from
horizontal)

22.0
22.0
22.0
22.0
0.0
0.0
0.0
0.0
0.0
24.0
24.0
24.0
24.0

Average Ground
Surface Slope
(deg from
horizontal)

22.0
220
22.0
22.0
0.0
0.0
0.0
0.0
0.0
24.0
24.0
24.0
24.0

Adjusted At-Rest Horizontal Lateral

Earth Pressure
Coefficient, Koi

0.31
0.31
0.31
031
0.50
0.50
0.50
0.50
0.50
0.30
0.30
0.30
0.30

Adjusted At-Rest Horizontal Lateral

Earth Pressure
Coefficient, Koi

0.31
0.31
031
031
0.50
0.50
0.50
0.50
0.50
0.30
0.30
0.30
0.30

Earth Pressure
(psf)
677.6
515.9
399.0
319.9
484.0
451.0
445.5
451.0
517.0
352.4
417.7
531.9
678.7

Earth Pressure
(psf)
715.5
550.3
426.5
350.8
522.5
489.5
489.5
489.5
522.5
326.3
398.1
515.5
668.9

Angle from
Horizontal (deg)
0.0
18.6
354
52.3
69.1
86.0
90.0
86.0
69.1
52.3
35.4
18.6
0.0

Angle from
Horizontal (deg)
0.0
18.6
35.4
52.3
69.1
86.0
90.0
86.0
69.1
52.3
35.4
18.6
0.0

Angle from
Horizontal (rad)

0.00
0.32
0.62
091
1.21
1.50
157
1.50
1.21
0.91
0.62
0.32
0.00

Angle from
Horizontal (rad)

0.00
0.32
0.62
091
121
1.50
157
1.50
1.21
0.91
0.62
0.32
0.00

CHPRC-03365, REV. 0

Normal Stress

NoTMar Stress
Component of

Normal Stress  Snow Load due to

Tunnel No. 2 Normal Stresses

Normal Stress component of Vertical and
component of  Horizontal Lateral Horizontal Total Normal
Vertical Effective  Earth Pressure Components| Stress on Tunnel
Stress (psf) (psf) (psf) at Wale(psf)
0.0 677.6 7.5 685.1
525.4 489.1 11.9 1026.3
739.4 325.2 14.8 1079.4
809.0 195.8 16.5 1021.3
904.4 172.6 16.7 1093.6
899.8 31.8 15.5 947.0
891.0 0.0 15.0 906.0
899.8 318 15.5 947.0
966.1 184.3 16.7 1167.1
939.5 215.7 16.5 1171.6
815.9 340.4 14.8 11711
570.9 504.2 11.9 1087.0
0.0 678.7 7.5 686.2
Normal Stress
Normar Stress
Component of
Normal Stress ~ Snow Load due to
Normal Stress component of Vertical and
component of  Horizontal Lateral Horizontal Total Normal
Vertical Effective  Earth Pressure Components| Stress on Tunnel
Stress (psf) (psf) (psf) at Wale(psf)
0.0 715.5 7.5 723.0
560.4 521.7 11.9 1094.0
790.4 347.6 14.8 1152.8
887.3 214.7 16.5 11185
976.3 186.3 16.7 1179.3
976.6 34.5 15.5 1026.5
979.0 0.0 15.0 994.0
976.6 345 155 1026.5
976.3 186.3 16.7 1179.3
869.9 199.7 16.5 1086.1
777.7 3244 14.8 1116.9
553.4 488.7 119 1054.0
0.0 668.9 7.5 676.4
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STA 5+00
1400
1200
%
2 1000
a
o 800
&
— 600
£
5 400
z
200
0 L
& o) L ) v N N N v > ™ “ &
K N S N S N & & N N N & &
ézq < < < < < Q& Q& Q& Q& Q& L)QQ
« Q&
—&— Normal Stress component of Vertical Effective Stress (psf)
—a— Normal Stress component of Horizontal Lateral Earth Pressure (psf)
—— Normal Stress Component of Snow Load due to Vertical and Horizontal Components| (psf)
—@— Total Normal Stress on Tunnel at Wale(psf)
Tunnel No. 2 Normal Stresses
STA 6+00
1400
. 1200
%
2 1000
«n
3 800
&
— 600
£
5 400
=z
200
0 ——= L
& “ L » v N N N v > ™ el &
& N S N S S & N S S S N R
‘;{z\ &« & % & % & & & & & L’QQ\
& &

—&— Normal Stress component of Vertical Effective Stress (psf)
—a— Normal Stress component of Horizontal Lateral Earth Pressure (psf)
—— Normal Stress Component of Snow Load due to Vertical and Horizontal Components| (psf)

—@— Total Normal Stress on Tunnel at Wale(psf)

Segment

W6 EAST
W5 EAST
W4 EAST
W3 EAST
W2 EAST
W1
W2 WEST
W3 WEST
W4 WEST
W5 WEST
W6 WEST

Segment

W6 EAST
WS5 EAST
W4 EAST
W3 EAST
W2 EAST
w1
W2 WEST
W3 WEST
W4 WEST
W5 WEST
W6 WEST

Average
Orthogonal
Soil Pressure

(psf)

855.7
1052.9
1050.3
1057.4
1020.3

933.3
1057.0
1169.4
1171.4
1129.0

886.6

Average
Orthogonal
Soil Pressure

(psf)

908.5
11234
1135.7
1148.9
1102.9
1015.7
1102.9
1132.7
1101.5
1085.5

865.2



TUNNEL NO. 2
STA 7+00

Point No.

E. SPRINGLINE
E. WALE 5
E. WALE 4
E. WALE 3
E. WALE 2
E. WALE 1

CROWN
W. WALE 1
W. WALE 2
W. WALE 3
W. WALE 4
W. WALE 5
W. SPRINGLINE

TUNNEL NO. 2
STA 8+00

Point No.

E. SPRINGLINE
E. WALE 5
E. WALE 4
E. WALE 3
E. WALE 2
E. WALE 1

CROWN
W. WALE 1
W. WALE 2
W. WALE 3
W. WALE 4
W. WALE 5
W. SPRINGLINE

Height of Soil Fill
(feet)
21.1
16.0
12.5
10.3
9.3
8.7
8.6
8.6
9.0
10.4
12.5
16.1
20.9

Height of Soil Fill
(feet)
20.9
16.2
12.8
10.9
9.7
8.9
8.8
8.8
9.4
10.5
12.8
16.6
21.6

Vertical Effective
Stress (psf)
2321.0
1760.0
1375.0
1133.0
1023.0
957.0
946.0
946.0
990.0
1144.0
1375.0
1771.0
2299.0

Vertical Effective
Stress (psf)
2299.0
1782.0
1408.0
1199.0
1067.0
979.0
968.0
968.0
1034.0
1155.0
1408.0
1826.0
2376.0

Average Ground
Surface Slope
(deg from
horizontal)

19.0
19.0
19.0
19.0
0.0
0.0
0.0
0.0
0.0
20.0
20.0
20.0
20.0

Average Ground
Surface Slope
(deg from
horizontal)

27.0
27.0
27.0
27.0
0.0
0.0
0.0
0.0
0.0
18.0
18.0
18.0
18.0

Adjusted At-Rest Horizontal Lateral

Earth Pressure
Coefficient, Koi

0.34
0.34
0.34
0.34
0.50
0.50
0.50
0.50
0.50
0.33
0.33
033
0.33

Adjusted At-Rest Horizontal Lateral

Earth Pressure
Coefficient, Koi

0.27
0.27
0.27
0.27
0.50
0.50
0.50
0.50
0.50
0.35
0.35
0.35
0.35

Earth Pressure
(psf)
782.7
593.5
463.7
382.1
511.5
478.5
473.0
473.0
495.0
376.4
452.4
582.6
756.3

Earth Pressure
(psf)
627.6
486.5
384.4
3273
533.5
489.5
484.0
484.0
517.0
399.0
486.5
630.9
820.9

Angle from
Horizontal (deg)
0.0
18.6
354
52.3
69.1
86.0
90.0
86.0
69.1
52.3
35.4
18.6
0.0

Angle from
Horizontal (deg)
0.0
18.6
35.4
52.3
69.1
86.0
90.0
86.0
69.1
52.3
35.4
18.6
0.0

Angle from
Horizontal (rad)

0.00
0.32
0.62
091
1.21
1.50
157
1.50
1.21
0.91
0.62
0.32
0.00

Angle from
Horizontal (rad)

0.00
0.32
0.62
091
121
1.50
157
1.50
1.21
0.91
0.62
0.32
0.00

CHPRC-03365, REV. 0

Normal Stress

NoTMar Stress
Component of

Normal Stress  Snow Load due to

Tunnel No. 2 Normal Stresses

Normal Stress component of Vertical and
component of  Horizontal Lateral Horizontal Total Normal
Vertical Effective  Earth Pressure Components| Stress on Tunnel
Stress (psf) (psf) (psf) at Wale(psf)
0.0 782.7 7.5 790.2
560.4 562.6 11.9 1134.9
796.8 377.9 14.8 1189.5
896.0 233.8 16.5 1146.3
955.8 182.4 16.7 1154.8
954.6 337 15.5 1003.8
946.0 0.0 15.0 961.0
943.7 333 155 992.5
924.9 176.5 16.7 1118.1
904.7 2303 16.5 1151.5
796.8 368.7 14.8 1180.3
563.9 552.3 11.9 1128.1
0.0 756.3 7.5 763.8
Normal Stress
Normar Stress
Component of
Normal Stress ~ Snow Load due to
Normal Stress component of Vertical and
component of  Horizontal Lateral Horizontal Total Normal
Vertical Effective  Earth Pressure Components| Stress on Tunnel
Stress (psf) (psf) (psf) at Wale(psf)
0.0 627.6 7.5 635.1
567.4 461.2 11.9 1040.5
815.9 313.3 14.8 1144.0
948.2 200.3 16.5 1165.0
996.9 190.2 16.7 1203.8
976.6 34.5 15.5 1026.5
968.0 0.0 15.0 983.0
965.6 34.1 155 1015.2
966.1 184.3 16.7 1167.1
913.4 244.2 16.5 11741
815.9 396.4 14.8 1227.2
581.4 598.0 119 1191.3
0.0 820.9 7.5 828.4
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STA 7+00
1400
1200
%
2 1000
a
o 800
&
— 600
£
5 400
z
200
0 L
& o) L ) v N N N v % ™ “ &
S & ¢ ¢ & & & ¢ ¢ ¢ & & &
K N S N S N & & N N N & &
ézq < < < < < Q& Q& Q& Q& Q& L)QQ
« Q&
—&— Normal Stress component of Vertical Effective Stress (psf)
—a— Normal Stress component of Horizontal Lateral Earth Pressure (psf)
—— Normal Stress Component of Snow Load due to Vertical and Horizontal Components| (psf)
—@— Total Normal Stress on Tunnel at Wale(psf)
Tunnel No. 2 Normal Stresses
STA 8+00
1400
. 1200
%
2 1000
«n
3 800
&
— 600
£
5 400
=z

—&— Normal Stress component of Vertical Effective Stress (psf)

—a— Normal Stress component of Horizontal Lateral Earth Pressure (psf)
—— Normal Stress Component of Snow Load due to Vertical and Horizontal Components| (psf)

—@— Total Normal Stress on Tunnel at Wale(psf)

Segment

W6 EAST
W5 EAST
W4 EAST
W3 EAST
W2 EAST
w1
W2 WEST
W3 WEST
W4 WEST
W5 WEST
W6 WEST

Segment

W6 EAST
WS5 EAST
W4 EAST
W3 EAST
W2 EAST
w1
W2 WEST
W3 WEST
W4 WEST
W5 WEST
W6 WEST

Average
Orthogonal
Soil Pressure

(psf)

962.5
1162.2
1167.9
1150.6
1079.3

985.8
1055.3
1134.8
1165.9
1154.2

946.0

Average
Orthogonal
Soil Pressure

(psf)

837.8
1092.2
1154.5
1184.4
1115.2
1008.2
1091.1
1170.6
1200.6
1209.3
1009.9



TUNNEL NO. 2
STA 9+00

Point No.

E. SPRINGLINE
E. WALE 5
E. WALE 4
E. WALE 3
E. WALE 2
E. WALE 1

CROWN
W. WALE 1
W. WALE 2
W. WALE 3
W. WALE 4
W. WALE 5
W. SPRINGLINE

TUNNEL NO. 2
STA 10+00

Point No.

E. SPRINGLINE
E. WALE 5
E. WALE 4
E. WALE 3
E. WALE 2
E. WALE 1
CROWN
W. WALE 1
W. WALE 2
W. WALE 3
W. WALE 4
W. WALE 5

W. SPRINGLINE

Height of Soil Fill
(feet)
20.7
16.0
12.4
10.4
9.5
8.8
8.7
8.7
9.1
10.1
12.4
16.3
211

Height of Soil Fill
(feet)
20.5
15.7
12.0
10.1
9.3
8.6
8.5
8.6
9.1
9.8
12.6
16.4
21.4

Vertical Effective
Stress (psf)
2277.0
1760.0
1364.0
1144.0
1045.0
968.0
957.0
957.0
1001.0
1111.0
1364.0
1793.0
2321.0

Vertical Effective
Stress (psf)
2255.0
1727.0
1320.0
1111.0
1023.0
946.0
935.0
946.0
1001.0
1078.0
1386.0
1804.0
2354.0

Average Ground
Surface Slope
(deg from
horizontal)

24.0
24.0
24.0
240
0.0
0.0
0.0
0.0
0.0
19.0
19.0
19.0
19.0

Average Ground
Surface Slope
(deg from
horizontal)

23.0
23.0
23.0
23.0
0.0
0.0
0.0
0.0
0.0
18.0
18.0
18.0
18.0

Adjusted At-Rest Horizontal Lateral

Earth Pressure
Coefficient, Koi

0.30
0.30
0.30
0.30
0.50
0.50
0.50
0.50
0.50
0.34
0.34
0.34
0.34

Adjusted At-Rest Horizontal Lateral

Earth Pressure
Coefficient, Koi

0.30
0.30
0.30
0.30
0.50
0.50
0.50
0.50
0.50
0.35
0.35
0.35
0.35

Earth Pressure
(psf)
675.4
522.1
404.6
3393
522.5
484.0
478.5
478.5
500.5
3746
460.0
604.6
782.7

Earth Pressure
(psf)
687.0
526.1
402.1
3384
511.5
473.0
467.5
473.0
500.5
3724
478.9
623.3
813.3

Angle from
Horizontal (deg)
0.0
18.6
354
52.3
69.1
86.0
90.0
86.0
69.1
52.3
35.4
18.6
0.0

Angle from
Horizontal (deg)
0.0
18.6
35.4
52.3
69.1
86.0
90.0
86.0
69.1
52.3
35.4
18.6
0.0

Angle from
Horizontal (rad)

0.00
0.32
0.62
091
1.21
1.50
157
1.50
1.21
0.91
0.62
0.32
0.00

Angle from
Horizontal (rad)

0.00
0.32
0.62
091
121
1.50
157
1.50
1.21
0.91
0.62
0.32
0.00

CHPRC-03365, REV. 0

Normal Stress

NoTMar Stress
Component of

Normal Stress  Snow Load due to

Normal Stress (psf)

1400
1200
1000

Tunnel No. 2 Normal Stresses
STA 9+00

N N N v %
KA A &°$ & ¢ @ > ¥
< < < < Q& Q& Q& Q& Q& L)QQ

—&— Normal Stress component of Vertical Effective Stress (psf)
—a— Normal Stress component of Horizontal Lateral Earth Pressure (psf)
—— Normal Stress Component of Snow Load due to Vertical and Horizontal Components| (psf)

—@— Total Normal Stress on Tunnel at Wale(psf)

Normal Stress component of Vertical and
component of  Horizontal Lateral Horizontal Total Normal
Vertical Effective  Earth Pressure Components| Stress on Tunnel
Stress (psf) (psf) (psf) at Wale(psf)
0.0 675.4 7.5 682.9
560.4 494.9 11.9 1067.2
790.4 329.7 14.8 1135.0
904.7 207.7 16.5 1128.9
976.3 186.3 16.7 1179.3
965.6 34.1 15.5 1015.2
957.0 0.0 15.0 972.0
954.6 337 155 1003.8
935.2 178.4 16.7 1130.3
878.6 2293 16.5 1124.4
790.4 374.9 14.8 1180.1
570.9 573.2 119 1155.9
0.0 782.7 7.5 790.2
Normal Stress
Normar Stress
Component of
Normal Stress ~ Snow Load due to
Normal Stress component of Vertical and
component of  Horizontal Lateral Horizontal Total Normal
Vertical Effective  Earth Pressure Components| Stress on Tunnel
Stress (psf) (psf) (psf) at Wale(psf)
0.0 687.0 7.5 694.5
549.9 498.7 11.9 1060.5
764.9 327.7 14.8 1107.5
878.6 207.1 16.5 1102.2
955.8 182.4 16.7 1154.8
943.7 333 15.5 992.5
935.0 0.0 15.0 950.0
943.7 333 155 992.5
935.2 178.4 16.7 1130.3
852.5 227.9 16.5 1096.9
803.2 390.3 14.8 1208.2
574.4 590.8 119 1177.1
0.0 813.3 7.5 820.8
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Normal Stress (psf)

1400
1200
1000

Tunnel No. 2 Normal Stresses
STA 10+00

—&— Normal Stress component of Vertical Effective Stress (psf)

—a— Normal Stress component of Horizontal Lateral Earth Pressure (psf)
—— Normal Stress Component of Snow Load due to Vertical and Horizontal Components| (psf)

—@— Total Normal Stress on Tunnel at Wale(psf)

Segment

W6 EAST
W5 EAST
W4 EAST
W3 EAST
W2 EAST
w1
W2 WEST
W3 WEST
W4 WEST
W5 WEST
W6 WEST

Segment

W6 EAST
WS5 EAST
W4 EAST
W3 EAST
W2 EAST
w1
W2 WEST
W3 WEST
W4 WEST
W5 WEST
W6 WEST

Average
Orthogonal
Soil Pressure

(psf)

875.1
1101.1
1131.9
1154.1
1097.2

997.0
1067.1
1127.4
1152.2
1168.0

973.1

Average
Orthogonal
Soil Pressure

(psf)

877.5
1084.0
1104.8
1128.5
1073.6

978.3
1061.4
1113.6
1152.6
1192.7
999.0



TUNNEL NO. 2
STA 11+00

Point No.

E. SPRINGLINE
E. WALE 5
E. WALE 4
E. WALE 3
E. WALE 2
E. WALE 1
CROWN
W. WALE 1
W. WALE 2
W. WALE 3
W. WALE 4
W. WALE 5

W. SPRINGLINE

TUNNEL NO. 2
STA 12+00

Point No.

E. SPRINGLINE
E. WALE 5
E. WALE 4
E. WALE 3
E. WALE 2
E. WALE 1

CROWN
W. WALE 1
W. WALE 2
W. WALE 3
W. WALE 4
W. WALE 5
W. SPRINGLINE

Height of Soil Fill
(feet)
20.0
15.2
11.5
9.9
9.1
8.1
8.2
8.3
8.9
9.7
11.9
15.6
20.5

Height of Soil Fill
(feet)
20.6
15.8
12.3
9.8
9.2
7.9
7.7
7.9
8.6
9.3
11.4
15.1
19.8

Vertical Effective
Stress (psf)
2200.0
1672.0
1265.0
1089.0
1001.0
891.0
902.0
913.0
979.0
1067.0
1309.0
1716.0
2255.0

Vertical Effective
Stress (psf)
2266.0
1738.0
1353.0
1078.0
1012.0
869.0
847.0
869.0
946.0
1023.0
1254.0
1661.0
2178.0

Average Ground
Surface Slope
(deg from
horizontal)

24.0
24.0
24.0
24.0
0.0
0.0
0.0
0.0
0.0
21.0
21.0
21.0
21.0

Average Ground
Surface Slope
(deg from
horizontal)

22.0
220
22.0
22.0
0.0
0.0
0.0
0.0
0.0
24.0
240
24.0
24.0

Adjusted At-Rest Horizontal Lateral

Earth Pressure
Coefficient, Koi

0.30
0.30
0.30
0.30
0.50
0.50
0.50
0.50
0.50
0.32
0.32
0.32
0.32

Adjusted At-Rest Horizontal Lateral

Earth Pressure
Coefficient, Koi

0.31
0.31
031
0.31
0.50
0.50
0.50
0.50
0.50
0.30
0.30
0.30
0.30

Earth Pressure
(psf)
652.6
496.0
375.2
323.0
500.5
445.5
451.0
456.5
489.5
3423
419.9
550.5
723.4

Earth Pressure
(psf)
708.6
543.5
423.1
337.1
506.0
4345
4235
434.5
473.0
303.5
372.0
492.7
646.1

Angle from
Horizontal (deg)
0.0
18.6
354
52.3
69.1
86.0
90.0
86.0
69.1
52.3
35.4
18.6
0.0

Angle from
Horizontal (deg)
0.0
18.6
35.4
52.3
69.1
86.0
90.0
86.0
69.1
52.3
35.4
18.6
0.0

Angle from
Horizontal (rad)

0.00
0.32
0.62
091
1.21
1.50
157
1.50
1.21
091
0.62
0.32
0.00

Angle from
Horizontal (rad)

0.00
0.32
0.62
091
121
1.50
157
1.50
1.21
0.91
0.62
0.32
0.00

CHPRC-03365, REV. 0

Normal Stress

NoTMar Stress
Component of

Normal Stress  Snow Load due to

Tunnel No. 2 Normal Stresses

Normal Stress component of Vertical and
component of  Horizontal Lateral Horizontal Total Normal
Vertical Effective  Earth Pressure Components| Stress on Tunnel
Stress (psf) (psf) (psf) at Wale(psf)
0.0 652.6 7.5 660.1
532.4 470.2 11.9 1014.4
733.1 305.8 14.8 1053.7
861.2 197.7 16.5 1075.4
935.2 178.4 16.7 1130.3
888.8 314 15.5 935.7
902.0 0.0 15.0 917.0
910.7 32.1 15.5 958.4
914.7 174.5 16.7 1105.9
843.8 209.5 16.5 1069.8
758.6 342.2 14.8 1115.6
546.4 521.9 119 1080.1
0.0 723.4 7.5 730.9
Normal Stress
Normar Stress
Component of
Normal Stress ~ Snow Load due to
Normal Stress component of Vertical and
component of  Horizontal Lateral Horizontal Total Normal
Vertical Effective  Earth Pressure Components| Stress on Tunnel
Stress (psf) (psf) (psf) at Wale(psf)
0.0 708.6 7.5 716.1
553.4 515.2 11.9 1080.5
784.1 3448 14.8 1143.7
852.5 206.3 16.5 1075.3
945.5 180.4 16.7 1142.6
866.8 30.6 15.5 912.9
847.0 0.0 15.0 862.0
866.8 30.6 155 912.9
883.8 168.6 16.7 1069.2
809.0 185.7 16.5 1011.2
726.7 303.2 14.8 1044.6
528.9 467.1 119 1007.8
0.0 646.1 7.5 653.6
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—&— Normal Stress component of Vertical Effective Stress (psf)
—a— Normal Stress component of Horizontal Lateral Earth Pressure (psf)
—— Normal Stress Component of Snow Load due to Vertical and Horizontal Components| (psf)
—@— Total Normal Stress on Tunnel at Wale(psf)
Tunnel No. 2 Normal Stresses
STA 12+00
1400
. 1200
%
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—&— Normal Stress component of Vertical Effective Stress (psf)
—a— Normal Stress component of Horizontal Lateral Earth Pressure (psf)
—— Normal Stress Component of Snow Load due to Vertical and Horizontal Components| (psf)

—@— Total Normal Stress on Tunnel at Wale(psf)

Segment

W6 EAST
W5 EAST
W4 EAST
W3 EAST
W2 EAST
w1
W2 WEST
W3 WEST
W4 WEST
W5 WEST
W6 WEST

Segment

W6 EAST
WS5 EAST
W4 EAST
W3 EAST
W2 EAST
w1
W2 WEST
W3 WEST
W4 WEST
W5 WEST
W6 WEST

Average
Orthogonal
Soil Pressure

(psf)

837.3
1034.0
1064.5
1102.9
1033.0

937.0
1032.1
1087.8
1092.7
1097.9

905.5

Average
Orthogonal
Soil Pressure

(psf)

898.3
11121
1109.5
1108.9
1027.8

896.0

991.0
1040.2
1027.9
1026.2

830.7



TUNNEL NO. 2
STA 13+00

Point No.

E. SPRINGLINE
E. WALE 5
E. WALE 4
E. WALE 3
E. WALE 2
E. WALE 1

CROWN
W. WALE 1
W. WALE 2
W. WALE 3
W. WALE 4
W. WALE 5
W. SPRINGLINE

TUNNEL NO. 2
STA 14+00

Point No.

E. SPRINGLINE
E. WALE 5
E. WALE 4
E. WALE 3
E. WALE 2
E. WALE 1

CROWN
W. WALE 1
W. WALE 2
W. WALE 3
W. WALE 4
W. WALE 5
W. SPRINGLINE

Height of Soil Fill
(feet)
19.7
15.0
11.4
9.5
8.7
8.0
8.0
7.9
8.8
9.3
11.1
14.4
19.2

Height of Soil Fill
(feet)
19.9
15.2
11.8
9.9
9.0
8.0
8.0
8.0
8.4
9.0
10.8
145
19.4

Vertical Effective
Stress (psf)
2167.0
1650.0
1254.0
1045.0
957.0
880.0
880.0
869.0
968.0
1023.0
1221.0
1584.0
2112.0

Vertical Effective
Stress (psf)
2189.0
1672.0
1298.0
1089.0
990.0
880.0
880.0
880.0
924.0
990.0
1188.0
1595.0
2134.0

Average Ground
Surface Slope
(deg from
horizontal)

25.0
25.0
25.0
25.0
0.0
0.0
0.0
0.0
0.0
27.0
27.0
27.0
27.0

Average Ground
Surface Slope
(deg from
horizontal)

25.0
25.0
25.0
25.0
0.0
0.0
0.0
0.0
0.0
23.0
23.0
23.0
23.0

Adjusted At-Rest Horizontal Lateral

Earth Pressure
Coefficient, Koi

0.29
0.29
0.29
0.29
0.50
0.50
0.50
0.50
0.50
0.27
0.27
0.27
0.27

Adjusted At-Rest Horizontal Lateral

Earth Pressure
Coefficient, Koi

0.29
0.29
0.29
0.29
0.50
0.50
0.50
0.50
0.50
0.30
0.30
0.30
0.30

Earth Pressure
(psf)
625.6
476.3
362.0
301.7
478.5
440.0
440.0
4345
484.0
279.3
3333
432.4
576.6

Earth Pressure
(psf)
631.9
482.7
374.7
3144
495.0
440.0
440.0
440.0
462.0
301.6
361.9
485.9
650.1

Angle from
Horizontal (deg)
0.0
18.6
354
52.3
69.1
86.0
90.0
86.0
69.1
52.3
35.4
18.6
0.0

Angle from
Horizontal (deg)
0.0
18.6
35.4
52.3
69.1
86.0
90.0
86.0
69.1
52.3
35.4
18.6
0.0

Angle from
Horizontal (rad)

0.00
0.32
0.62
091
1.21
1.50
1.57
1.50
1.21
091
0.62
0.32
0.00

Angle from
Horizontal (rad)

0.00
0.32
0.62
091
121
1.50
157
1.50
1.21
0.91
0.62
0.32
0.00

CHPRC-03365, REV. 0

Normal Stress

NoTMar Stress
Component of

Normal Stress  Snow Load due to

Tunnel No. 2 Normal Stresses

Normal Stress component of Vertical and
component of  Horizontal Lateral Horizontal Total Normal
Vertical Effective  Earth Pressure Components| Stress on Tunnel
Stress (psf) (psf) (psf) at Wale(psf)
0.0 625.6 7.5 633.1
525.4 451.5 11.9 988.8
726.7 295.0 14.8 1036.5
826.4 184.6 16.5 1027.5
894.1 170.6 16.7 1081.4
877.8 31.0 15.5 924.3
880.0 0.0 15.0 895.0
866.8 30.6 155 912.9
904.4 172.6 16.7 1093.6
809.0 170.9 16.5 996.4
707.6 271.7 14.8 994.0
504.4 409.9 119 926.2
0.0 576.6 7.5 584.1
Normal Stress
Normar Stress
Component of
Normal Stress ~ Snow Load due to
Normal Stress component of Vertical and
component of  Horizontal Lateral Horizontal Total Normal
Vertical Effective  Earth Pressure Components| Stress on Tunnel
Stress (psf) (psf) (psf) at Wale(psf)
0.0 631.9 7.5 639.4
532.4 457.6 11.9 1001.8
752.2 305.4 14.8 1072.4
861.2 192.4 16.5 1070.1
924.9 176.5 16.7 1118.1
877.8 31.0 15.5 924.3
880.0 0.0 15.0 895.0
877.8 31.0 155 924.3
863.3 164.7 16.7 1044.7
782.9 184.6 16.5 984.0
688.4 294.9 14.8 998.2
507.9 460.6 11.9 980.3
0.0 650.1 7.5 657.6
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—&— Normal Stress component of Vertical Effective Stress (psf)
—a— Normal Stress component of Horizontal Lateral Earth Pressure (psf)
—— Normal Stress Component of Snow Load due to Vertical and Horizontal Components| (psf)

—@— Total Normal Stress on Tunnel at Wale(psf)
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< .
—&— Normal Stress component of Vertical Effective Stress (psf)
—a— Normal Stress component of Horizontal Lateral Earth Pressure (psf)
—— Normal Stress Component of Snow Load due to Vertical and Horizontal Components| (psf)
—@— Total Normal Stress on Tunnel at Wale(psf)
Tunnel No. 2 Normal Stresses
STA 14+00
1200
— 1000
%
=
= 800
a
L
& 600
©
E 400
9]
Z 200
0 —a—H - =
™ ™
& N S N S S & S S S S N R
‘;{z\ &« & % & % & & Q & & L’QQ\
« .

Segment

W6 EAST
WS5 EAST
W4 EAST
W3 EAST
W2 EAST
W1
W2 WEST
W3 WEST
W4 WEST
W5 WEST
W6 WEST

Segment

W6 EAST
WS5 EAST
W4 EAST
W3 EAST
W2 EAST
w1
W2 WEST
W3 WEST
W4 WEST
W5 WEST
W6 WEST

Average
Orthogonal
Soil Pressure

(psf)

810.9
1012.7
1032.0
1054.5
1002.8

910.7
1003.3
1045.0

995.2

960.1

755.1

Average
Orthogonal
Soil Pressure

(psf)

820.6
1037.1
1071.2
1094.1
1021.2

914.5

984.5
1014.3

991.1

989.3

819.0



TUNNEL NO. 2
STA 15+00

Point No.

E. SPRINGLINE
E. WALE 5
E. WALE 4
E. WALE 3
E. WALE 2
E. WALE 1

CROWN
W. WALE 1
W. WALE 2
W. WALE 3
W. WALE 4
W. WALE 5
W. SPRINGLINE

TUNNEL NO. 2
STA 16+00

Point No.

E. SPRINGLINE
E. WALE 5
E. WALE 4
E. WALE 3
E. WALE 2
E. WALE 1
CROWN
W. WALE 1
W. WALE 2
W. WALE 3
W. WALE 4
W. WALE 5

W. SPRINGLINE

Height of Soil Fill
(feet)
19.8
15.2
11.8
9.8
9.0
8.1
8.1
8.1
8.7
9.2
11.2
14.9
19.8

Height of Soil Fill
(feet)
20.2
15.4
12.0
9.8
8.9
8.1
8.0
8.0
8.5
9.4
11.3
14.8
19.7

Vertical Effective
Stress (psf)
2178.0
1672.0
1298.0
1078.0
990.0
891.0
891.0
891.0
957.0
1012.0
1232.0
1639.0
2178.0

Vertical Effective
Stress (psf)
22220
1694.0
1320.0
1078.0
979.0
891.0
880.0
880.0
935.0
1034.0
1243.0
1628.0
2167.0

Average Ground
Surface Slope
(deg from
horizontal)

26.0
26.0
26.0
26.0
0.0
0.0
0.0
0.0
0.0
24.0
24.0
24.0
24.0

Average Ground
Surface Slope
(deg from
horizontal)

24.0
240
24.0
24.0
0.0
0.0
0.0
0.0
0.0
23.0
23.0
23.0
23.0

Adjusted At-Rest Horizontal Lateral

Earth Pressure
Coefficient, Koi

0.28
0.28
0.28
0.28
0.50
0.50
0.50
0.50
0.50
0.30
0.30
0.30
0.30

Adjusted At-Rest Horizontal Lateral

Earth Pressure
Coefficient, Koi

0.30
0.30
0.30
0.30
0.50
0.50
0.50
0.50
0.50
0.30
0.30
0.30
0.30

Earth Pressure
(psf)
611.6
469.5
364.5
302.7
495.0
4455
445.5
445.5
478.5
300.2
365.5
486.2
646.1

Earth Pressure
(psf)
659.1
502.5
391.6
319.8
489.5
445.5
440.0
440.0
467.5
315.0
378.7
495.9
660.1

Angle from
Horizontal (deg)
0.0
18.6
354
52.3
69.1
86.0
90.0
86.0
69.1
52.3
35.4
18.6
0.0

Angle from
Horizontal (deg)
0.0
18.6
35.4
52.3
69.1
86.0
90.0
86.0
69.1
52.3
35.4
18.6
0.0

Angle from
Horizontal (rad)

0.00
0.32
0.62
091
1.21
1.50
1.57
1.50
1.21
091
0.62
0.32
0.00

Angle from
Horizontal (rad)

0.00
0.32
0.62
091
121
1.50
157
1.50
1.21
0.91
0.62
0.32
0.00

CHPRC-03365, REV. 0

Normal Stress

NoTMar Stress
Component of

Normal Stress  Snow Load due to

Tunnel No. 2 Normal Stresses

Normal Stress component of Vertical and
component of  Horizontal Lateral Horizontal Total Normal
Vertical Effective  Earth Pressure Components| Stress on Tunnel
Stress (psf) (psf) (psf) at Wale(psf)
0.0 611.6 7.5 619.1
532.4 445.1 11.9 989.3
752.2 297.1 14.8 1064.0
852.5 185.3 16.5 1054.2
924.9 176.5 16.7 1118.1
888.8 314 15.5 935.7
891.0 0.0 15.0 906.0
888.8 314 155 935.7
894.1 170.6 16.7 1081.4
800.3 183.7 16.5 1000.5
713.9 297.8 14.8 1026.6
521.9 460.9 119 994.6
0.0 646.1 7.5 653.6
Normal Stress
Normar Stress
Component of
Normal Stress ~ Snow Load due to
Normal Stress component of Vertical and
component of  Horizontal Lateral Horizontal Total Normal
Vertical Effective  Earth Pressure Components| Stress on Tunnel
Stress (psf) (psf) (psf) at Wale(psf)
0.0 659.1 7.5 666.6
539.4 476.3 11.9 1027.6
764.9 319.1 14.8 1098.8
852.5 195.7 16.5 1064.7
914.7 174.5 16.7 1105.9
888.8 314 15.5 935.7
880.0 0.0 15.0 895.0
877.8 31.0 155 924.3
873.6 166.7 16.7 1056.9
817.7 192.8 16.5 1027.0
720.3 308.6 14.8 1043.7
518.4 470.1 119 1000.4
0.0 660.1 7.5 667.6
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—&— Normal Stress component of Vertical Effective Stress (psf)
—a— Normal Stress component of Horizontal Lateral Earth Pressure (psf)
—— Normal Stress Component of Snow Load due to Vertical and Horizontal Components| (psf)
—@— Total Normal Stress on Tunnel at Wale(psf)
Tunnel No. 2 Normal Stresses
STA 16+00
1200
— 1000
%
=
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a
L
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—&— Normal Stress component of Vertical Effective Stress (psf)

—a— Normal Stress component of Horizontal Lateral Earth Pressure (psf)
—— Normal Stress Component of Snow Load due to Vertical and Horizontal Components| (psf)

—@— Total Normal Stress on Tunnel at Wale(psf)

Segment

W6 EAST
WS5 EAST
W4 EAST
W3 EAST
W2 EAST
W1
W2 WEST
W3 WEST
W4 WEST
W5 WEST
W6 WEST

Segment

W6 EAST
WS5 EAST
W4 EAST
W3 EAST
W2 EAST
w1
W2 WEST
W3 WEST
W4 WEST
W5 WEST
W6 WEST

Average
Orthogonal
Soil Pressure

(psf)

804.2
1026.7
1059.1
1086.2
1026.9

925.8
1008.5
1041.0
1013.5
1010.6

824.1

Average
Orthogonal
Soil Pressure

(psf)

847.1
1063.2
1081.8
1085.3
1020.8

918.3
990.6
1041.9
1035.3
1022.0
834.0



TUNNEL NO. 2
STA 17+00

Point No.

E. SPRINGLINE
E. WALE 5
E. WALE 4
E. WALE 3
E. WALE 2
E. WALE 1

CROWN
W. WALE 1
W. WALE 2
W. WALE 3
W. WALE 4
W. WALE 5
W. SPRINGLINE

TUNNEL NO. 2
STA 18+00

Point No.

E. SPRINGLINE
E. WALE 5
E. WALE 4
E. WALE 3
E. WALE 2
E. WALE 1

CROWN
W. WALE 1
W. WALE 2
W. WALE 3
W. WALE 4
W. WALE 5
W. SPRINGLINE

Height of Soil Fill
(feet)
21.6
17.0
13.2
109
9.3
8.3
8.3
8.3
8.4
9.4
12.0
16.0
20.7

Height of Soil Fill
(feet)
20.9
16.1
12.5
10.4
9.4
8.0
8.1
8.1
8.0
8.7
113
15.1
20.2

Vertical Effective
Stress (psf)
2376.0
1870.0
1452.0
1199.0
1023.0
913.0
913.0
913.0
924.0
1034.0
1320.0
1760.0
2277.0

Vertical Effective
Stress (psf)
2299.0
1771.0
1375.0
1144.0
1034.0
880.0
891.0
891.0
880.0
957.0
1243.0
1661.0
2222.0

Average Ground
Surface Slope
(deg from
horizontal)

21.0
21.0
21.0
21.0
0.0
0.0
0.0
0.0
0.0
19.0
19.0
19.0
19.0

Average Ground
Surface Slope
(deg from
horizontal)

23.0
23.0
23.0
23.0
0.0
0.0
0.0
0.0
0.0
19.0
19.0
19.0
19.0

Adjusted At-Rest Horizontal Lateral

Earth Pressure
Coefficient, Koi

0.32
0.32
0.32
0.32
0.50
0.50
0.50
0.50
0.50
0.34
0.34
0.34
0.34

Adjusted At-Rest Horizontal Lateral

Earth Pressure
Coefficient, Koi

0.30
0.30
0.30
0.30
0.50
0.50
0.50
0.50
0.50
0.34
0.34
0.34
0.34

Earth Pressure
(psf)
762.3
599.9
465.8
384.7
511.5
456.5
456.5
456.5
462.0
348.7
445.1
593.5
767.8

Earth Pressure
(psf)
700.4
539.5
418.9
348.5
517.0
440.0
4455
445.5
440.0
322.7
419.2
560.1
749.3

Angle from
Horizontal (deg)
0.0
18.6
354
52.3
69.1
86.0
90.0
86.0
69.1
52.3
35.4
18.6
0.0

Angle from
Horizontal (deg)
0.0
18.6
35.4
52.3
69.1
86.0
90.0
86.0
69.1
52.3
35.4
18.6
0.0

Angle from
Horizontal (rad)

0.00
0.32
0.62
091
1.21
1.50
157
1.50
1.21
091
0.62
0.32
0.00

Angle from
Horizontal (rad)

0.00
0.32
0.62
091
121
1.50
157
1.50
1.21
0.91
0.62
0.32
0.00

CHPRC-03365, REV. 0

Normal Stress

NoTMar Stress
Component of

Normal Stress  Snow Load due to

Tunnel No. 2 Normal Stresses

Normal Stress component of Vertical and
component of  Horizontal Lateral Horizontal Total Normal
Vertical Effective  Earth Pressure Components| Stress on Tunnel
Stress (psf) (psf) (psf) at Wale(psf)
0.0 762.3 7.5 769.8
595.4 568.7 11.9 1176.0
841.4 379.6 14.8 1235.9
948.2 235.4 16.5 1200.1
955.8 182.4 16.7 1154.8
910.7 321 15.5 958.4
913.0 0.0 15.0 928.0
910.7 32.1 15.5 958.4
863.3 164.7 16.7 1044.7
817.7 213.4 16.5 1047.6
764.9 362.8 14.8 1142.5
560.4 562.6 11.9 1134.9
0.0 767.8 7.5 775.3
Normal Stress
Normar Stress
Component of
Normal Stress ~ Snow Load due to
Normal Stress component of Vertical and
component of  Horizontal Lateral Horizontal Total Normal
Vertical Effective  Earth Pressure Components| Stress on Tunnel
Stress (psf) (psf) (psf) at Wale(psf)
0.0 700.4 7.5 707.9
563.9 511.4 11.9 1087.2
796.8 341.4 14.8 1153.0
904.7 2133 16.5 1134.5
966.1 184.3 16.7 1167.1
877.8 31.0 15.5 924.3
891.0 0.0 15.0 906.0
888.8 31.4 155 935.7
822.2 156.9 16.7 995.7
756.8 197.5 16.5 970.8
720.3 341.6 14.8 1076.7
528.9 531.0 119 1071.7
0.0 749.3 7.5 756.8
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—&— Normal Stress component of Vertical Effective Stress (psf)
—a— Normal Stress component of Horizontal Lateral Earth Pressure (psf)
—— Normal Stress Component of Snow Load due to Vertical and Horizontal Components| (psf)
—@— Total Normal Stress on Tunnel at Wale(psf)
Tunnel No. 2 Normal Stresses
STA 18+00
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—&— Normal Stress component of Vertical Effective Stress (psf)
—a— Normal Stress component of Horizontal Lateral Earth Pressure (psf)
—— Normal Stress Component of Snow Load due to Vertical and Horizontal Components| (psf)

—@— Total Normal Stress on Tunnel at Wale(psf)

Segment

W6 EAST
W5 EAST
W4 EAST
W3 EAST
W2 EAST
w1
W2 WEST
W3 WEST
W4 WEST
W5 WEST
W6 WEST

Segment

W6 EAST
WS5 EAST
W4 EAST
W3 EAST
W2 EAST
w1
W2 WEST
W3 WEST
W4 WEST
W5 WEST
W6 WEST

Average
Orthogonal
Soil Pressure

(psf)

972.9
1205.9
1218.0
1177.5
1056.6

948.2
1001.5
1046.1
1095.0
1138.7

955.1

Average
Orthogonal
Soil Pressure

(psf)

897.5
1120.1
1143.7
1150.8
1045.7

922.0

965.7

983.3
1023.8
1074.2

914.3



TUNNEL NO. 2
STA 19+00

Point No.

E. SPRINGLINE
E. WALE 5
E. WALE 4
E. WALE 3
E. WALE 2
E. WALE 1
CROWN
W. WALE 1
W. WALE 2
W. WALE 3
W. WALE 4
W. WALE 5

W. SPRINGLINE

TUNNEL NO. 2
STA 20+00

Point No.

E. SPRINGLINE
E. WALE 5
E. WALE 4
E. WALE 3
E. WALE 2
E. WALE 1

CROWN
W. WALE 1
W. WALE 2
W. WALE 3
W. WALE 4
W. WALE 5
W. SPRINGLINE

Height of Soil Fill
(feet)
21.3
16.5
13.0
10.8
9.3
8.1
8.1
8.3
8.0
8.8
11.3
15.5
20.5

Height of Soil Fill
(feet)
22.2
17.4
135
10.7
8.7
7.7
7.6
7.6
8.1
8.9
11.8
16.1
21.1

Vertical Effective
Stress (psf)

2343.0
1815.0
1430.0
1188.0
1023.0
891.0
891.0
913.0
880.0
968.0
1243.0
1705.0
2255.0

Vertical Effective
Stress (psf)

2442.0
1914.0
1485.0
1177.0
957.0
847.0
836.0
836.0
891.0
979.0
1298.0
1771.0
2321.0

Average Ground
Surface Slope
(deg from
horizontal)

22.0
22.0
22.0
220
0.0
0.0
0.0
0.0
0.0
18.0
18.0
18.0
18.0

Average Ground
Surface Slope
(deg from
horizontal)

17.0
17.0
17.0
17.0
0.0
0.0
0.0
0.0
0.0
15.0
15.0
15.0
15.0

Adjusted At-Rest Horizontal Lateral

Earth Pressure
Coefficient, Koi

0.31
0.31
0.31
031
0.50
0.50
0.50
0.50
0.50
0.35
0.35
0.35
0.35

Adjusted At-Rest Horizontal Lateral

Earth Pressure
Coefficient, Koi

0.35
0.35
0.35
0.35
0.50
0.50
0.50
0.50
0.50
0.37
0.37
0.37
0.37

Earth Pressure
(psf)
732.6
567.5
447.2
3715
511.5
445.5
445.5
456.5
440.0
334.4
429.4
589.1
779.1

Earth Pressure
(psf)
864.0
677.2
525.4
416.4
478.5
4235
418.0
418.0
445.5
362.8
481.0
656.3
860.1

Angle from
Horizontal (deg)
0.0
18.6
354
52.3
69.1
86.0
90.0
86.0
69.1
52.3
35.4
18.6
0.0

Angle from
Horizontal (deg)
0.0
18.6
35.4
52.3
69.1
86.0
90.0
86.0
69.1
52.3
35.4
18.6
0.0

Angle from
Horizontal (rad)

0.00
0.32
0.62
091
1.21
1.50
157
1.50
1.21
0.91
0.62
0.32
0.00

Angle from
Horizontal (rad)

0.00
0.32
0.62
091
121
1.50
157
1.50
1.21
0.91
0.62
0.32
0.00

CHPRC-03365, REV. 0

Normal Stress

NoTMar Stress
Component of

Normal Stress  Snow Load due to

Tunnel No. 2 Normal Stresses

Normal Stress component of Vertical and
component of  Horizontal Lateral Horizontal Total Normal
Vertical Effective  Earth Pressure Components| Stress on Tunnel
Stress (psf) (psf) (psf) at Wale(psf)
0.0 732.6 7.5 740.1
577.9 538.0 11.9 1127.8
828.7 364.4 14.8 1207.9
939.5 2274 16.5 1183.3
955.8 182.4 16.7 1154.8
888.8 314 15.5 935.7
891.0 0.0 15.0 906.0
910.7 32.1 15.5 958.4
822.2 156.9 16.7 995.7
765.5 204.7 16.5 986.7
720.3 350.0 14.8 1085.1
542.9 558.4 119 1113.2
0.0 779.1 7.5 786.6
Normal Stress
Normar Stress
Component of
Normal Stress ~ Snow Load due to
Normal Stress component of Vertical and
component of  Horizontal Lateral Horizontal Total Normal
Vertical Effective  Earth Pressure Components| Stress on Tunnel
Stress (psf) (psf) (psf) at Wale(psf)
0.0 864.0 7.5 871.5
609.4 642.0 11.9 1263.3
860.6 4282 14.8 1303.6
930.8 254.9 16.5 1202.1
894.1 170.6 16.7 1081.4
844.9 29.8 15.5 890.2
836.0 0.0 15.0 851.0
833.9 29.4 155 878.9
832.4 158.8 16.7 1008.0
774.2 2220 16.5 1012.7
752.2 392.0 14.8 1159.0
563.9 622.2 119 1197.9
0.0 860.1 7.5 867.6
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—&— Normal Stress component of Vertical Effective Stress (psf)
—a— Normal Stress component of Horizontal Lateral Earth Pressure (psf)
—— Normal Stress Component of Snow Load due to Vertical and Horizontal Components| (psf)
—@— Total Normal Stress on Tunnel at Wale(psf)
Tunnel No. 2 Normal Stresses
STA 20+00
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2 1000
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&
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—&— Normal Stress component of Vertical Effective Stress (psf)
—a— Normal Stress component of Horizontal Lateral Earth Pressure (psf)
—— Normal Stress Component of Snow Load due to Vertical and Horizontal Components| (psf)

—@— Total Normal Stress on Tunnel at Wale(psf)

Segment

W6 EAST
W5 EAST
W4 EAST
W3 EAST
W2 EAST
w1
W2 WEST
W3 WEST
W4 WEST
W5 WEST
W6 WEST

Segment

W6 EAST
WS5 EAST
W4 EAST
W3 EAST
W2 EAST
w1
W2 WEST
W3 WEST
W4 WEST
W5 WEST
W6 WEST

Average
Orthogonal
Soil Pressure

(psf)

934.0
1167.9
1195.6
1169.1
1045.2

933.3
977.1
991.2
1035.9
1099.1

949.9

Average
Orthogonal
Soil Pressure

(psf)

1067.4
1283.4
1252.9
11418
985.8

873.4

943.4

1010.4
1085.9
1178.5
1032.8
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TUNNEL NO. 2
Normal Stress component of Vertical Effective Stress Normal Stress component of Horizontal Lateral Earth | Normal Stress Component of Snow Load due to Vertical
SUMMARY (psf) Pressure (psf) and Horizontal Components! (psf) Total Normal Stress on Tunnel (psf)
Point No. MIN AVG MAX MIN AVG MAX MIN AVG MAX MIN AVG MAX
E. SPRINGLINE 0.0 0.0 0.0 606.9 723.60 1303.5 7.5 7.5 7.5 614.4 731.1 1311.0
E. WALE 5 483.3 556.3 644.4 426.9 527.24 959.3 11.9 11.9 11.9 922.1 1095.4 1615.7
E. WALE 4 656.6 783.4 905.2 273.9 350.70 636.5 14.8 14.8 14.8 945.3 1148.9 1556.5
E. WALE 3 722.0 880.1 965.6 165.8 216.21 373.6 16.5 16.5 16.5 904.2 1112.7 1355.7
E. WALE 2 853.0 934.1 996.9 162.8 178.22 190.2 16.7 16.7 16.7 1032.4 1129.0 1203.8
E.WALE 1 812.0 902.8 976.6 28.7 31.87 345 15.5 15.5 15.5 856.1 950.2 1026.5
CROWN 814.0 901.4 979.0 0.0 0.00 0.0 15.0 15.0 15.0 829.0 916.4 994.0
W. WALE 1 812.0 903.4 976.6 287 31.89 345 15.5 15.5 15.5 856.1 950.8 1026.5
W. WALE 2 822.2 901.5 976.3 156.9 172.01 186.3 16.7 16.7 16.7 995.7 1090.2 1179.3
W. WALE 3 756.8 842.4 956.9 170.9 209.81 244.2 16.5 16.5 16.5 970.8 1068.6 1210.9
W. WALE 4 688.4 762.1 847.8 271.7 345.57 396.4 14.8 14.8 14.8 994.0 1122.5 1245.1
W. WALE 5 504.4 550.7 605.9 409.9 528.90 622.2 11.9 11.9 11.9 926.2 1091.4 1197.9
W. SPRINGLINE 0.0 0.0 0.0 576.6 730.12 860.1 7.5 7.5 7.5 584.1 737.6 867.6
Tunnel No. 2 Normal Stresses Summary Tunnel No. 2 Normal Stresses Summary
Normal Stress Component of Vertical Effective Stress (Min, Average, Max) Normal Stress Component of Horizontal Lateral Earth Pressure (Min, Average, Max)
1200 1400
1000 - 1200
= < 1000
& 800 E
7 -
¢ g 800
& 600 &
z T 600
= £
5 400 ]
= Z 400
200 200
0 0
w wn < o ~ — z — o~ o < wn w w wn < o o~ — = — o~ o < wn w
£ o o u = = 2 = = u o o Z £ o ] = = u 2 u = o u w £
I} < < < < < o < < < < < Io} I} < < < < < ] < < < < < IT]
z = B S = B g = B z = B z z B S B s z g = s B B = z
£ u u ui ui ui s s = 3 s g g ui wi ui ui i S Z z 2 s o
ui ; ui 3
Tunnel No. 2 Normal Stresses Summary Tunnel No. 2 Normal Stresses Summary
Normal Stress Component of Snow Load (Min, Average, Max) Total Normal Stress on Tunnel, Vertical Effective Stress, Horizontal Lateral Earth Pressure,
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