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REASONS FOR REV 1:

Incorporate changes made in the course of finalizing Caiculation 05996.01-G(B)-05, Rev O:
e ¢ = 30°
e Bearing capacity FS for design earthquake = 1.1.

* Use G/G,, Vs shear strain curve recommended by Geomatrix in Calculation
05996.01-G(PO5)-1, Rev O, for estimating E values.

Add additional calculations to define the allowable bearing capacity as a function of
allowable settlement for strip and square footings for various footing widths and depths.

Remove “Confirmation Required”, since the bases for the “Requires Confirmation” on pp 1 &
186 of the original issue of this calculation were that some of the input data for this
calculation were based on the original issues of Calcs 05996-G(B)-01, -03, and -04, which
required confirmation, as well as Calculation 05996.01-G(B)-05, Rev 0, which was not
complete at the time that the original issue of this calculation was being prepared. Since
that time, those calculations have been finalized and no longer require confirmation;
therefore, this calculation no longer requires confirmation as well.
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OBJECTIVE:

tests.

0.294
0.014

ASSUMPTIONS/DATA

Consolidation parameters:

Bearing capacity failure mode for the top layer is a general shear failure.

6.00 ksf=Maximum past pressure from consolidation tests - See p 7
Calculation 05996.01-G(B)-01, Rev 1

=CR, See p 4 Calculation 05996.01-G(B)-05, Rev 0

= RR, See p 4 Calculation 05996.01-G(B)-05, Rev 0

C. = rate of secondary compression & is f(cW/Omep). @s shown in Figure 2.

Determine the gross allowable bearing pressures against a shear failure for strip and
square footings for a range of footing widths, depths, and load inclinations. Also
determine the gross allowable bearing pressures that will limit the settlement to the
allowable settlements recommended in Calculation 05996.01-G(B)-05, Rev O (2" for strip
footings and 1.5 for square footings).

Figure 1 presents the generalized soil profile. The critical portion of the soil profile from a
bearing capacity perspective is the top layer, O ft to 30 ft. The groundwater table is
greater than 120 ft below grade (Geosphere (1997).

Footings are spaced far enough apart that adjacent footings will not affect the bearing
capacity or total settiement.

FS = 3 is required for static loadings and 1.1 is required for dynamic loadings from the
design basis earthquake, as indicated in Calculation 05996.01-G(B)-05 Rev O.

The soil properties for the top layer are presented in SWEC Calculations 05996.01-G(B)-
01, Rev 1, -04, Rev 1, and -05, Rev 0, and are summarized as foliows:

Effective-étress strength parameters for drained analyses are estimated to be ¢ =
30° and ¢ = O, based on the plasticity index of this material.

Total-stress strength parameters for undrained analyses (e.g., dynamic loadings) are
estimated to be ¢ = 0° and ¢ = 2.2 ksf, based on unconsolidated-undrained triaxial
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METHOD:

Bearing Capacity Calculation Methodology

This calculation uses the same method of calculating allowable bearing capacities of
footings as is used in Calculation 05996-G(B)-04, Rev 1 (pp 9 & 10). The ultimate bearing
capacity was calculated based on Meyerhof’s equation:

Qu=CN.S.d.ic +yD/Ny Sy dyig+ 172y B Ny sy dy iy

where:
Nc = (Ng - 1) cot(¢) Eq 2-8 Bowles (1968)
N, =em'™$ tan%(45 + ¢/2) Eq 10.32 Das (1990)
Ny=(Ng-1) tan (1.4 ¢) Eq 10.39 Das (1990)
S. = 1+ (BL)(NJ/N,) Table 10.2 Das (1990)
§q=1+(B/L)tan ¢ '
sy=1-04(BL)

For D/B < 1: d, =d, - (1-d,) / (N, tan ¢)
d,=1+2tan ¢ (1-sin¢)’D/B
dy=1

For D/B > 1: d, =d, - (1-d,) / (N, tan ¢)

d, = 1+2tan ¢ (1-sin ¢)* tan'(D/B)
dy=1
For¢=0:d. =1+ 0.4 tan’((D/B)
dy=1+0.4 (D/B)
i = (1 - p/90)*
=i
by =(1-plo)?

The allowable bearing pressure is calculated as:

Qu =Qa/FS

where FS = 3 for static loadings and 1.1 for dynamic loadings from the design basis
earthquake.
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2

s Settiement Calculation Methodology

‘ This calculation uses the same method of calculating settlements as was used in

: Calculation 05996-G(B)-03, Rev 1 (pp 5 to 7). Stress distribution with depth was found

: using the Boussinesq equation (Figure 3.40 of Das 1995, copy inciuded as Figure 3).

8 Elastic settlement was found using the elastic modulus (E) for the given strain level and

® the change in vertical effective stress for each sublayer. A value of vertical strain was
o assumed for each sublayer. Using the G/G,,, vs shear strain curve recommended by

M Geomatrix in Caliculation 05996.01-G(PO5)-1, Rev O (p12/29 of Section 1.3, shown in
'2 Figure 4), a corresponding value of G/G,,, was found. Because E is directly proportional to
"3 G, E/E.. was assumed to vary with respect to vertical strain as G varies with respect to
': shear strain. E for the assumed strain level was calculated as E/Epmex ® Emex- Vertical strain
' was then calculated as Ao, / E, and was compared to the assumed strain. Iterations were
:: performed until the actual strain was approximately equal to the assumed strain.
18
9
20 Primary consolidation settiement was calculated as:
21
22 Appamey = [AH x 12 in.M] x [RR x Log (Omep / Gw) + CR x LoOg (0w Ormgp)]
23
24
23
26 where:
27
. 6.00 ksf = g, Maximum past pressure from consolidation tests -
i: See p 7 Calculation 05996.01-G(B)-01, Rev 1
31 0.294 = CR, See p 4 Calculation 05996.01-G(B)-05, Rev 0
32
33 0.014 = RR, See p 4 Calculation 05996.01-G(B)-05, Rev 0
34
ss Secondary compression was calculated as:
36
' ADyecondary = 12 in.t x Cq x LOg,o(At in min)
38 where:

39
0 C. = rate of secondary compression & is f(0,/On,,), as shown in Figure 2.

41
42 At = elapsed time in minutes since end of loading.
43
44
43

46
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DISCUSSION:

Bearing capacity analyses were performed for a variety of footing widths and depths for
both strip footings and square footings, for vertical loads, and for loads inclined 10 and 20
degrees from the vertical. These analyses were performed using effective-stress strength
parameters to investigate long-term conditions, which are applicable for static loads. For
these analyses, the allowable bearing pressure was determined using a factor of safety of
3. Bearing capacity analyses also were performed using total-stress strength parameters,
which are applicable for earthquake loads. For these analyses, the allowable bearing
pressure was determined using a factor of safety of 1.1.

Appendix A presents detailed calculations of the allowable bearing capacity for static
loadings for 4 ft wide strip and square footings placed at a depth of 4 ft, for vertical loads,
and for loads inclined 10 and 20 degrees from the vertical. These calculations follow the
method described above using the effective-stress strength parameters, and the required
factor of safety is 3.

Appendix B presents similar calculations determining the allowable bearing capacity to
resist dynamic loads due to the design earthquake. These calculations follow the method
described above using the total-stress strength parameters, and the required factor of
safety is 1.1.

These calculations were repeated for other combinations of footing widths and depths,
and the results are summarized in Tables 1 through 4. These tables are all organized in
the same manner; i.e., Sheet A (Table 1A, 2A, 3A, and 4A) summarizes the allowable
bearing capacity for footings subjected to vertical loads. Sheets B and C summarize the
allowable bearing capacity for footings subjected to loads inclined 10 and 20 degrees from
the vertical, respectively.

Table 1 presents the allowable bearing capacities for strip footings subjected to static
loads, and Table 2 presents the allowable bearing capacities for square footings. Tables 3
and 4 are organized in the same manner, but they provide summaries of the allowable
bearing capacities for strip and square footings, respectively, to resist dynamic loads due
to the design earthquake. For these analyses, total-stress strength parameters were used,
and the required factor of safety was 1.1

Review of these tables indicates that the static analyses yield the minimum allowable
bearing pressures, primarily due to the higher factor of safety required for static
conditions. These results are plotted in Figures 5 and 6 as the horizontal lines originating
from the vertical axis. These allowable bearing capacities are applicable for vertical loads
applied at the center of the footings. For inclined or eccentrically applied loads, they must
be reduced. For loadings inclined at 10 degrees from the vertical, they must be reduced
by “25%, and for loadings inclined at 20 degrees from the vertical, they must be reduced
by “50%. Eccentric loads are addressed using the concept of “effective footing width,”
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where the effective width (and length, if appropriate) of the footing is determined as
shown at the bottom of these figures.

4

s Analyses were performed to estimate the expected settiement of various strip and square
6 footings due to various loadings. These analyses are inciuded in Appendices C & D.

7 Appendix C presents the calculation of allowable bearing pressures to limit the settlement
8 to 2" for strip footings and Appendix D presents those for limiting the settlement of square
N footings to 1.5". These resuits are summarized in Tables 5 & 6, respectively. They are
also presented in Figures 5 and 6, superimposed on plots of the results of the allowable
bearing pressure to obtain a factor of safety against a shear failure of 3.0 for static loads.

In these figures, the horizontal lines represent the allowable bearing pressure that will

3 provide the required factor of safety against a shear failure, and the curves represent the
14 bearing pressure that will result in a given amount of settlement. As indicated, the bearing
'S pressure based on shear failure increases with increasing depth (and, typically, increasing
e width) of footing. Footing settiement increases as the load increases; therefore, for a

134 given bearing pressure, as the width of the footing increases, there comes a point at

T which the amount of settlement exceeds the allowable settiement. Thus, as the footing

s width increases beyond this point, the allowable bearing pressure must decrease, as

20 shown by the curves in Figure 6, in order 1o limit the settiement to a tolerable value.

2 CONCLUSIONS:

27 The proposed structures will be founded on strip and spread footings. The allowable

28 bearing capacity of these footings is limited by shear failure of the soil underlying the
footing and by footing settlement. Figures 5 and 6 summarize the results of this
calculation and present the gross allowable bearing pressures for strip and square footings.
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TAGBLE A - SRV C
SUMMARY - ALLOWABLE BEARING CAPACITY STRIP FOOTINGS Qan = Que/ FS
¢ = 30 Effective Stress Friction Angle (degrees) Assume strip footing if L/B> §
c= 0 Cohesion (psf) B = 4 Footing Width (ft)
Y= 80 Unit weight of soil (pcf) L= 100 Footing Length (ft)
Ysuch = 80 Unit weight of surcharge (pcf) Ds= 4 Depth of Footing (ft)
B= 0 Angle of load inclination from vertical (degrees)
FS= 3 Factor of Safety
D, B Qu Q™  Yourch® D¢ oN. * 8, 'dq olq 4%18 0N1 8, od' ol'
ft ft psf psf psf
25 1 1,850 fSH 200 18.40 1.00 1.4 1.00 40 15.67 1.00 1.00 1.00
2.5 2 1,980 | 5,888 200 18.40 1.00 1.26 1.00 80 15.67 1.00 1.00 1.00
25 3 2,140 ] 6,446 200 18.40 1.00 1.24 1.00 120 16.67 1.00 1.00 1.00
25 4 2,280 | 6,851 200 18.40 1.00 1.18 1.00 160 15.67 1.00 1.00 1.00
25 6 ] 2620 | 7,883 200 1840  1.00 1.12 1.00 240 1567  1.00 1.00 1.00
25 | 8 | 3000 | 9026 200 1840 100 109 100 320 1567 1.00 1.00 1.00
4 1 ] 2920 | 8,769 320 1840  1.00 1.38 1.00 40 1567  1.00 1.00 1.00
4 2 ] 3000 | 9,024 320 1840  1.00 1.32 1.00 80 1567  1.00 1.00 1.00
4 3 ] 3110 | 9,345 320 1840  1.00 1.27 1.00 120 1567  1.00 1.00 1.00
4 4 | 3,360 | 10,095 320 1840 1.00 1.29 1.00 160 1567  1.00 1.00 1.00
4 6 ] 3580 | 10,782 320 1840 100 119 100 240 1567 100 100 100
6 1 4,340 | 13,043 480 18.40 1.00 1.41 1.00 40 15.67 1.00 1.00 1.00
6 2 | 4420 | 13,271 480 1840 1.00 1.36 1.00 80 1567  1.00 1.00 1.00
6 3 4510 | 13,536 480 18.40 1.00 1.32 1.00 120 15.67 1.00 1.00 1.00
6 4 | 4610 | 13845 480 1840 1.00 1.28 1.00 160 1567 1.00 1.00 1.00
8 T | 5770 [ 17,321 _640___ 1840 100 142 100 40 15867 100 100 700
8 2 | 5840 | 17,537 640 1840 1.00 1.38 1.00 80 1567  1.00 1.00 1.00
8 3 | 5920 | 17,777 640 1840  1.00 1.35 1.00 120 1567  1.00 1.00 1.00
8 4 16010 | 18048 640 1840 100 132 1.00 160 1567 1.00 100 1.00

lgeotNO5898\calc\bmg_cap\strip.xis on 5/16/97
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SUMMARY - ALLOWABLE BEARING CAPACITY STRIP FOOTINGS

|3

¢ = 30 Effective Stress Friction Angle (degrees)
c= 0 Cohesion (psf)
Y= 80 Unit weight of soil (pcf)
Ysurch = 80 Unit weight of surcharge (pcf)

B= 10 Angle of load inclination from vertical (degrees)
FS= 3 Factor of Safety

- STIATC
Qan = qQue/ FS

Assume strip footing if L/IB > 5§

B = 4 Footing Width (ft)
L= 100 Footing Length (ft)
D, = 4 Depth of Footing (ft)

19" AHpSO

‘'ON'O'MHO'O'M
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D, B Qo Q™ Youcn* Dy * Ny *8, *d, *lh +%yB N, ‘s, *d, L
ft ft psf psf psf
25 1 | 1390 | 4186 200 1840  1.00 134 0.79 40 1667  1.00 1.00 0.44
25 | 2 ] 1400 | 4217 200 1840 1.00 126 079 80 1567 1.00 100 0.44
25 | 3 | 1480 | 4443 200 1840 100 124 079 1220 1567 1.00 100 044
25 | 4 | 1510 | 4547 200 1840 1.00 118 0.79 160 1567 1.00 100 044
25 | 6 | 1640 | 4929 200 1840 1.00 112 079 240 1567 1.00 100 044
25 8 | 1,790 | 5398 200 18.40 1.00 100 079 320 1567  1.00 100 044
4 1 [ 2230 | 6,712 320  18.40  1.00 138 079 40 15.67  1.00 100 0.44
4 2 | 2230 | 6697 320 1840  1.00 132 0.79 80 1567 1.00 100 044
4 3 ] 2240 ] 6734 320 1840  1.00 127 079 120 1567 1.00 1.00 0.44
4 4 | 2360 | 7,110 320 1840  1.00 120 079 160 1567 1.00 100 044
4 6 | 2400 | 7,219 320 1840 100 1.19 079 240 15867 1.00 100 044
6 1 ] 3360 | 10,089 480 18.40  1.00 1.41 0.79 40 15.67  1.00 100 044
6 2 | 3350 | 10,052 480 1840  1.00 136 079 80 1567 1.00 1.00 0.44
8 3 ] 3340 | 10045 480 1840 1.00 132 079 120 1567 1.00 100 044
6 4 | 3350 | 10,073 480  18.40 1.00 128 0.79 160 1567 100 100 044 |
8 1 | 4480 [ 13469 640 1840  1.00 142 079 40 1567  1.00 100  0.44
8 2 | 4470 | 13423 640 1840 1.00 138 079 80 1567  1.00 100  0.44
8 3 | 4460 | 13396 640 1840  1.00 135 079 120 1567 1.00 1.00 0.44
8 4 | 4460 | 13,393 ea0 1840  1.00 1.32 078 160 1567 1.00 1.00 0.44

(oeot]NO5996\calc\bmg_cap\strip.xis on 5/16/97
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SUMMARY - ALLOWABLE BEARING CAPACITY STRIP FOOTINGS

\c -

STAT\C

Qan = quu/ FS

¢ = 30 Effective Stress Friction Angle (degrees) Assume strip footing if L/IB> §
c= 0 Cohesion (psf) B = 4 Footing Width (ft)
Y= 80 Unit weight of soil (pcf) L = 100 Footing Length (ft)
Ysuch = 80 Unit weight of surcharge (pcf) D= 4 Depth of Footing (ft)
B = 20 Angle of load inclination from vertical (degrees)
FS = 3 Factor of Safety
D, B [ Q™ Yewen*Dy  *N, *8, *d, ‘ly +%yB N, ‘s, *d, 'L
ft ft psf psf pst
2.5 1 1,020 | 3,061 200 18.40 1.00 1.4 0.60 40 15.67 1.00 1.00 0.11
25 2 980 2,941 200 18.40 1.00 1.26 0.60 80 15.67 1.00 1.00 0.11
25 3 990 2,971 200 18.40 1.00 124 0.60 120 15.67 1.00 1.00 0.1
25 4 960 2,907 200 18.40 1.00 1.18 0.60 160 15.67 1.00 1.00 0.11
2.5 6 870 2,912 200 18.40 1.00 1.12 0.60 240 15.67 1.00 1.00 0.11
25 |8 | 990 | 2984 200 1840 100 100 080 320 1567 100 100 07
4 1 1,660 4,995 320 18.40 1.00 1.38 0.60 40 15.67 1.00 1.00 0.11
4 2 1,610 | 4,840 320 18.40 1.00 1.32 0.60 80 15.67 1.00 1.00 0.11
4 3 1,570 4,725 320 18.40 1.00 1.27 0.60 120 15.67 1.00 1.00 0.11
4 4 1,620 4,869 320 18.40 1.00 1.29 0.80 160 15.67 1.00 1.00 0.11
4 6 | 1550 | 4665 320 1840 100 119 080 240 1587 100 100 077
6 1 2,520 ﬂm 480 18.40 1.00 1.41 0.60 40 1567 1.00 1.00 0.11
6 2 2,460 | 7,409 480 18.40 1.00 1.36 0.60 80 15.67 1.00 1.00 0.11
6 3 2,410 | 7,260 480 18.40 1.00 1.32 0.60 120 15.67 1.00 1.00 0.11
6 4 12370 | 7738 480 1840 100 128 080 160 1567 100 100 031
8 1 3,380 | 10,169 640 18.40 1.00 1.42 0.60 40 15.67 1.00 1.00 0.11
8 2 3,330 | 9,990 640 18.40 1.00 1.38 0.60 80 15.67 1.00 1.00 0.11
8 3 3,270 ] 9.826 640 18.40 1.00 1.35 0.60 120 15.67 1.00 1.00 0.11
8 4 13220 | 0880 640 1840 100 132 080 160 1567 100 900 — 0.1

(geot]NO5898\calc\bmg_cap\strip.xis on 5/18/87
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TABLE 2A -
SUMMARY - ALLOWABLE BEARING CAPACITY SQUARE FOOTINGS Qan = Que / FS

STAI\VC

N0V

¢ = 30 Effective Stress Friction Angle (degrees)
c= 0 Cohesion (psf) B = 4 Footing Width (ft)
y= 80 Unit weight of soil (pcf) L= 4 Footing Length (ft)
Ysuch = 80 Unit weight of surcharge (pcf) D,= 4 Depth of Footing (ft)
B= 0 Angle of load inclination from vertical (degrees)
FS= 3 Factor of Safety
D, B Qan Q™ Yeuwen*Dy *Ng * 8 °d, *lq +%yB °N, .8, od, el
ft ft psf psf psf
2.5 1 2,720 | 8,176 200 18.40 1.58 1.34 1.00 40 1567  0.60 1.00 1.00
2.5 2 2,680 | 8,059 200 16.40 1.58 1.26 1.00 80 15.67 0.60 1.00 1.00
25 3 2,770 8,330 200 18.40 1.58 1.24 1.00 120 15.67 0.60 1.00 1.00
25 4 2,780 8,356 200 18.40 1.58 1.18 1.00 160 15.67 0.60 1.00 1.00
25 6 2,910 8,759 200 18.40 1.58 1.12 1.00 240 15.67 0.60 1.00 1.00
25 [ 8 | 3110 | 9,337 200 1840 158 1.09 1.00 320 1567 060  1.00 1.00
4 1 4400 | 13,219 320 18.40 1.58 1.38 1.00 40 15.67 0.60 1.00 1.00
4 2 4,330 | 13,009 320 18.40 1.58 1.32 1.00 80 15.67 0.60 1.00 1.00
4 3 4,300 | 12,902 320 18.40 1.58 1.27 1.00 120 15.67 0.60 1.00 1.00
4 4 4,490 | 13,473 320 18.40 1.58 1.29 1.00 160 15.67 0.60 1.00 1.00
4 |76 [ 4440 [ 73332 320 1840 158 119 100 240 1587 080 100 1.00
6 1 6,650 | 19,961 480 18.40 1.58 1.41 1.00 40 15.67 0.60 1.00 1.00
6 2 6,560 | 19,708 480 18.40 1.58 1.36 1.00 80 15.67 0.60 1.00 1.00
6 3 6,500 ] 19,513 480 18.40 1.58 1.32 1.00 120 15.67 0.60 1.00 1.00
6 4 | 6460 | 19389 480 1840 158 128 1.00 160 1567 0.60 1.00 1.00
8 1 8,900 | 26,708 640 18.40 1.58 1.42 1.00 40 15.67 0.60 1.00 1.00
8 2 8,810 | 26,438 640 18.40 1.58 1.38 1.00 80 15.67 0.60 1.00 1.00
8 3 8,730 | 26,204 640 18.40 1.58 1.35 1.00 120 15.67 0.60 1.00 1.00
8 4 | 8670 | 26,617 640 1840 158 1.32 1.00 160 1567 060 100  1.00
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TARLE 2@

¢ = 30 Effective Stress Friction Angle (degrees)

LTATVC
SUMMARY - ALLOWABLE BEARING CAPACITY SQUARE FOOTINGS Qu=q./FS

19 MpbSQ
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c= 0 Cohesion (psf) B = 4 Footing Width (ft)
y= 80 Unit weight of soil (pcf) L = 4 Footing Length (ft)
Ysurch = 80 Unit weight of surcharge (pcf) D= 4 Depth of Footing (ft)
B= 10 Angle of load inclination from vertical (degrees)
FS= 3 Factor of Safety
D, B Qu Q™  Yeueeh®* Dy oN. * 8, od. 'lq +%vB oN_' '8, od' 0|1
ft ft psf psf psf
25 1 2,100 | 6,330 200 18.40 1.58 1.4 0.79 40 1567 0.60 1.00 0.44
25 | 2 12030 | 6107 200 1840 158 126 079 80 1567 060 1.00 044
25 | 3 ] 2060 | 6191 200 1840 158 124 _ 0.79 1220 1567 060 1.00 044
25 4 2,020 | 6,083 200 18.40 1.58 1.18 0.79 160 15.67 0.60 1.00 0.44
25 6 2,040 | 6,141 200 1840 - 158 1.12 0.79 240 15.67 0.60 1.00 0.44
25 | 8 | 2,170 | 6337 200 1840 158 100 0790 320 1587 080 100 044
4 1 3,430 | 10,315 320 18.40 1.58 1.38 0.79 40 15.67 0.60 1.00 0.44
4 2 3,330 ] 10,018 320 18.40 1.58 1.32 0.79 80 15.67 0.60 1.00 0.44
4 3 3,260 9,805 320 18.40 1.58 1.27 0.79 120 15.67 0.60 1.00 0.44
4 4 3,370 | 10,126 320 18.40 1.58 1.29 0.79 160 15.67 0.60 1.00 0.44
4 | 6 13250 [ 9754 320 1840 158 119 079 240 1567 080 100 044
6 1 45.210 15,642 480 18.40 1.58 1.41 0.79 40 15.67 0.60 1.00 0.44
6 2 5,100 § 15,311 480 18.40 1.58 1.36 0.79 80 15.67 0.60 1.00 0.44
6 3 5,000 | 15,028 480 18.40 1.58 1.32 0.79 120 15.687 0.60 1.00 0.44
6 4 |4930 | 14800 480 1840 1568 128 0.79 160 1567 060 100 044
8 1 6,990 20,973 640 18.40 1.58 1.42 0.79 40 15.67 0.60 1.00 0.44
8 2 6,870 | 20,629 640 18.40 1.58 1.38 0.79 80 15.67 0.60 1.00 0.44
8 3 6,770 | 20,314 640 18.40 1.58 1.35 0.79 120 16.67 0.60 1.00 0.44
] 4 | 6670 | 20037 a0 1840 158 132 079 160 1567 060 100 044
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SUMMARY - ALLOWABLE BEARING CAPACITY SQUARE FOOTINGS Q. =q./FS

¢ = 30 Effective Stress Friction Angle (degrees)

c= 0 Cohesion (psf) B = 4 Footing Width (ft)
Y= 80 Unit weight of soil (pcf) L= 4 Footing Length (ft)
Ysurch = 80 Unit weight of surcharge (pcf) D=

4 Depth of Footing (ft)

B= 20 Angle of load inclination from vertical (degrees)
FS= 3 Factor of Safety '

\Q NH bSO

‘ON'O'M ¥O°0'P

(®

dNOY¥9 3 NOISIAIC

D, B Qo Qo™  Youren®Dy  *Ng °8, +d, *lhb, +%yB N, .8, od, ol
ft ft psf psf psf
25 | 1 | 1580 | 4,760 200 1840 188 134 060 40 1567 060 100 011
25 | 2 1 1500 | 4504 200 1840 158 128 060 80 1567 060 100 011
25 | 3 | 1490 | 4482 200 1840 158 124 060 120 1567 060 100 011
25 | 4 | 1430 | 4312 200 1840 158 118 060 160 1567 060  1.00  0.11
25 | 6 | 1390 ] 4185 200 1840 158 112 060 240 1567 060 500 0.11
25 | 8 [ 1,380 | 4.163 200 1840 158 1.09 0.60 320 1567  0.60 1.00 011
4 1 72600 | 7,891 320 1840 188 138 060 40 1567 060 100  0.11
4 2 | 2490 | 7498 320 1840 158 132 060 80 1567 060 100 011
4 3 ] 2410 ] 7248 320 1840 158 127 060 120 1567 060 100  0.11
4 4 | 2460 | 7408 320 1840 158 129 060 160 1567 060  1.00 019
4 | 6 2310 | 6957 30 1640 158 119 060 240 56T 050 100 011
6 1 ] 3960 | 11,880 480 1840 158 141 060 40 1567 060 100 011
6 2 | 3850 | 11,550 480 1840 158 138 060 80 1567 060 100  0.11
6 3 ] 3740 ] 11,247 480 1840 158 132 060 120 1567 060 100 011
6 4 | 3660 | 10,086 480 1840 158 128 060 160 1567 080  1.00 0.11
8 1 ] 5320 | 15971 640 1840  1.58 142 060 40 1567 060 100 011
8 2 ] 520 | 15622 640 1840 158 138 0860 80 1567 060 100 011
8 3 ] 6509 ] 15294 640 1840 158 135 060 120 1567 060 100 0.1
8 4 |1 4990 | 14996 640 1840 158 132 060 160 1567 060 100 0.1
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¢= 0 Total Stress Friction Angle (degrees)

€ = 2200 Cohesion (psf)

Y= 80 Unit weight of soil (pcf)
Ysurch = 80 Unit weight of surcharge (pcf)
B= 0 Angle of load inclination from vertical (degrees)

TABLE 3IA
SUMMARY - ALLOWABLE BEARING CAPACITY STRIP FOOTINGS

[ XYV AW

Qan = qQun/ FS

Assume strip footing if L/B> §

B = 4 Footing Width (ft)
L= 100 Footing Length (ft)
D= 4 Depth of Footing (ft)

FS = 1.1 Factor of Safety for Dynamic Loads Due to Design Earthquake
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D, 8 Qan Qe = c *N, °8. od, *let  Youren® D, Nq *°8, i dq . 'q
ft ft psf psf psf psf
25 | 1 ]15350] 16892 2200 5.14 100 148  1.00 200 100 100 1.00 1.00
25 | 2 [ 14140 15561 2200 5.14 1.00 1.38 1.00 200 100 100 1.00 1.00
25 | 3 [ 13310 14650 2200 5.4 1.00 1.28 1.00 200 100  1.00 1.00 1.00
25 | 4 | 12,750 ] 14,035 2200 5.4 1.00 1.22 1.00 200 100  1.00 1.00 1.00
25 | 6 | 12,080 ] 13,2904 2200 5.14 1.00 1.16 1.00 200 1.00 1.00 1.00 1.00
25 | 8 [ 11,700 | 12878 2200 514 100 1142 1.00 200 1.00 1.00 1.00 1.00
4 1 | 16,020 | 17,625 2,200 514 1.00 1.53 1.00 320 100  1.00 1.00 1.00
4 2 | 15120 16636 2200 5.14 1.00 144 1.00 320 1.00 1.00 1.00 1.00
4 3 14380 15822 2200 5.14 1.00 1.37 1.00 320 1.00 1.00 1.00 1.00
4 4 | 13800 ] 15181 2200 514 1.00 1.31 1.00 320 100 1.00 1.00 1.00
4 | 6 | 12,080 | 14288 2200 514 100 124 1000 320 1.00 1.00 1.00 1.00
6 1 ] 16490 [ 18,146 2200 5.14 1.00 1.56 1.00 480 100  1.00 1.00 1.00
6 2 ] 15850 ] 17438 2200 5.14 1.00 150  1.00 480 1.00 1.00 1.00 1.00
6 3 ]15260] 16,796 2200 5.14 1.00 144 1.00 480 1.00 1.00 1.00 1.00
B 4 114750 [ 16,233 2200 5.4 1.00 1.39 1.00 480 1.00 1.00 1.00 1.00
8 1 ]16800 ] 18491 2200 514 1.00 1.58 1.00 640 1.00 1.00 1.00 1.00
8 2 116310 17945 2200 5.14 1.00 1.53 1.00 640 1.00 1.00 1.00 1.00
8 3 ] 15840 ] 17430 2200 5.14 1.00 1.48 1.00 640 1.00 1.00 1.00 1.00
8 4 | 15470 | 16,956 2200 5.1 1.00 1.44 1.00 640 1.00 1.00 1.00 1.00
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TARLE 3G

INNENY VAV

SUMMARY - ALLOWABLE BEARING CAPACITY STRIP FOOTINGS

¢=

0 Total Stress Friction Angle (degrees)

Qan =Qquu/ FS

Assume strip footing if L/B > 5
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C = 2200 Cohesion (psf) B = 4 Footing Width (ft)
y= 80 Unit weight of soil (pcf) L= 100 Footing Length (ft)
Ysuch = 80 Unit weight of surcharge (pcf) D= 4 Depth of Footing (ft)

B= 10 Angle of load inclination from vertical (degrees)
FS = 1.1 Factor of Safety for Dynamic Loads Due to Design Earthquake

D, B Qan Qu™ c *N, °8, od, *k+ Ywen*Dr N *8, °d, oy

ft ft psf psf psf psf

25 | 1 [12130 ] 13,347 2200 514 _ 100 148 079 200 100 100 100 070
25 | 2 [ 11170] 12,205 2200 5.14 100 136 079 200 100 1.00 100 079
25 | 3 J10520] 11576 2200 5.14 100 128 0.79 200 1.00 100 100 079
25 | 4 110080 11,089 2200 514 100 122 079 200 1.00 100 100 079
25 | 6 | 9540 [ 10504 2200 5.14 100 116 079 200 1.00 1.00 100 079
25 | 8 | 9250 | 10,175 2200 5.14 100 112 0.79 200 100 100 100 079 |
4 1 | 12650 | 13,926 2200 5.14 1.00 153  0.79 320 1.00 1.00 100 079

4 2 | 11,940 ] 13144 2200 5.14 1.00 144 079 320 1.00 1.00 100 079

4 3 | 11,360 ] 12502 2200 5.14 100 137 0.79 320 1.00 1.00 100 079

4 4 110900 11,994 2200 5.14 1.00 1.31 0.79 320 1.00 1.00 100 079

4 6 | 10260 [ 11,289 2200 5.14 1.00 124 079 320 100 1. 1.00 0.79

6 1 | 13030 ] 14,338 2200 5.14 100 156  0.79 480 1.00 1.00 100 079 |
6 2 112520 13778 2200 5.14 100 150 0.79 480 1.00 100 100 079

6 3 ]12060] 13271 2200 5.14 100 144 079 480 1.00 1.00 100 079

6 4 111660 12826 2200 514 100 139 079 480 100 100 100 079

8 1 113280 [ 14610 2200 5.14 100 158  0.79 640 1.00 1.00 100 079

8 2 112880 ] 14179 2200 5.14 1.00 153  0.79 640 1.00 1.00 100 079

8 3 | 12520] 13,772 22000 5.14 100 148 079 640 1.00 1.00 100 079

8 4 [ 12170 [ 13397 2200 5.14 1.00 144~ 0.79 640 1.00 1.00 1.00 0.79

[geotj05996\calc\bmg_cap\stirip.xis on 5/19/97
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TABLE 3¢ -~

DXNAMIC
SUMMARY - ALLOWABLE BEARING CAPACITY STRIP FOOTINGS

Gan = qu / FS

$= 0 Total Stress Friction Angle (degrees) Assume strip footing if LIB > 5
C = 2200 Cohesion (psf) B = 4 Footing Width (ft)
y= 80 Unit weight of soil (pcf) L= 100 Footing Length (ft)
Ysureh = 80 Unit weight of surcharge (pcf) D= 4 Depth of Footing (ft)
Bp= 20 Angle of load inclination from vertical (degrees)
FS = 1.1 Factor of Safety for Dynamic Loads Due to Design Earthquake
D, B Qan Qu = c *N, *8, od, *let  Yeuen*Dy  °N,g *8, *d, olq
ft ft psf psf psf psf
2.5 1 9,280 | 10,219 2,200 5.14 1.00 1.48 0.60 200 1.00 1.00 1.00 0.60
25 2 8,550 | 9413 2,200 5.14 1.00 1.36 0.60 200 1.00 1.00 1.00 0.60
25 3 8,050 8,863 2,200 5.14 1.00 1.28 0.60 200 1.00 1.00 1.00 0.60
25 4 7,710 8,490 2,200 5.14 1.00 1.22 0.60 200 1.00 1.00 1.00 0.60
25 6 7,310 8,042 2200 5.14 1.00 1.16 0.60 200 1.00 1.00 1.00 0.60
25 178 | 7080 | 7790 2200 514 100 112 080 200 1000 100 100 060
4 1 9,690 | 10662 2,200 5.14 1.00 1.53 0.60 320 1.00 1.00 1.00 0.60
4 2 9,140 ] 10,064 2,200 5.14 1.00 1.44 0.60 320 1.00 1.00 1.00 0.60
4 3 8,700 9,572 2,200 5.14 1.00 1.37 0.60 320 1.00 1.00 1.00 0.60
4 4 8,340 9,183 2,200 5.14 1.00 1.31 0.60 320 1.00 1.00 1.00 0.60
7] 6 | 7.850 | 8,643 2200 5.14 1.00 124 060 320 100 100 100 060
6 1 9,870 10.977 2,200 5.14 1.00 1.56 0.60 480 1.00 1.00 1.00 0.60
6 2 9,580 | 10,549 2,200 5.14 1.00 1.50 0.60 480 1.00 1.00 1.00 0.60
6 3 9,230 | 10,160 2,200 5.14 1.00 1.44 0.60 480 1.00 1.00 1.00 0.60
6 4 18920 | 9820 2200 5.14 1.00 1.39 0.60 480 1.00 1.00 1.00 0.60
8 1 10,160 | 11,186 2,200 5.14 1.00 1.58 0.60 640 1.00 1.00 1.00 0.60
8 2 9,860 | 10,856 2,200 5.14 1.00 1.53 0.60 640 1.00 1.00 1.00 0.60
8 3 9.592_ 10,544 2,200 5.14 1.00 1.48 0.60 640 1.00 1.00 1.00 0.60
8 4 9,320 | 10,257 2,200 514 1.00 1.44 0.60 640 1.00 1.00 1.00 0.60

(geot]j05996\caic\brng_cap\strip.xis on 5/19/97
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TABLE <A - DNNAmMIC
SUMMARY - ALLOWABLE BEARING CAPACITY SQUARE FOOTINGS Qai =Qu/ FS

= 0 Total Stress Friction Angle (degrees)

C = 2200 Cohesion (psf) B = 4 Footing Width (ft)

Y= 80 Unit weight of soil (pcf) L= 4 Footing Length (ft)
Ysurch = 80 Unit weight of surcharge (pcf) D= 4 Depth of Footing (ft)

B= 0 Angle of load inclination from vertical (degrees)

FS = 1.1 Factor of Safety for Dynamic Loads Due to Design Earthquake

\O 71 HHSO
‘ON'O'MYyOO'P
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Dl B Qun Quae = c * Nc *8 * dc b |¢ +  Yeureh ® D| ¢ Nq hd .q ° dq o 'Q
ft ft psf psf psf psf
25 1 118300 20,139 2200 5.14 1.19 1.48 1.00 200 1.00 1.00 1.00 1.00
25 | 2 | 16860 18550 2200 5.14 1.19 1.36 1.00 200 1.00 1.00 1.00 1.00
25 | 3 [15870[ 17462 2200 514 1.19 1.28 1.00 200 1.00 1.00 1.00 1.00
25 | 4 115200] 16726 2200 5.14 1.19 1.22 1.00 200 1.00 1.00 1.00 1.00
25 | 6 [14400] 15841 2200 5.14 1.19 1.16 1.00 200 1.00 1.00 1.00 1.00
25 8 | 13940 | 15345 2200 5.14 1.19 112 1.00 200 1.00 1.00 1.00 1.00
4 1 [ 19080 | 20992 2200 5.14 1.19 1.53 1.00 320 1.00 1.00 1.00 1.00
4 2 [18000] 19810 2200 5.14 1.19 144 1.00 320 1.00 1.00 1.00 1.00
4 3 117120[ 18838 2200 5.14 1.19 1.37 1.00 320 1.00 1.00 1.00 1.00
4 4 [16420] 18072 2200 514 1.19 1.31 1.00 320 1.00 1.00 1.00 1.00
4 6 [ 15450 | 17,006 2200 5.14 1.19 124 100 320 1.00 1.00 1.00 1.00
6 1 | 19620 ] 21,583 2200 5.14 1.19 1.56 1.00 480 1.00 1.00 1.00 1.00
6 2 | 18850 ] 20,737 2200 5.14 1.19 1.50 1.00 480 1.00 1.00 1.00 1.00
6 3 ]18,150] 19970 2,200 5.14 1.19 1.44 1.00 480 1.00 1.00 1.00 1.00
6 4 | 17,540 | 19,298 2200 b5.14 1.19 1.39 1.00 480 1.00 1.00 1.00 1.00
8 1 119960 21,963 2200 514 1.19 1.58 1.00 640 1.00 1.00 1.00 1.00
8 2 [19370] 21,312 2200 5.14 1.19 1.53 1.00 640 1.00 1.00 1.00 1.00
8 3 ]18810] 20697 2200 5.14 1.19 1.48 1.00 640 1.00 1.00 1.00 1.00
8 4 | 18,300 | 20,130 2200 5.14 119 144 1.00 640 1.00 1.00 1.00 1.00

[geotN05998\caic\bmg_cap\square.xis on 5/19/97
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TARLE 4B - DNVAMIC
SUMMARY - ALLOWABLE BEARING CAPACITY SQUARE FOOTINGS G = Gu/ FS

$= 0 Total Stress Friction Angle (degrees)

C = 2200 Cohesion (psf) B = 4 Footing Width (ft)
y= 80 Unit weight of soil (pcf) L= 4 Footing Length (ft)

Ysurch = 80 Unit weight of surcharge (pcf) D= 4 Depth of Footing (ft)
B= 10 Angle of load inclination from vertical (degrees)

FS = 1.1 Factor of Safety for Dynamic Loads Due to Design Earthquake
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D, B Qun Qun = c *N, °8, *d. *let Yowen*Dy N * 8, *d, *lq

ft ft psf psf psf pst
25 | 1 ]14460[ 15913 2200 514 119 148  0.78 200 100 100 100 079 1
25 | 2 113320 1465 2200 514 1.19 1.36 0.79 200 1.00 1.00 1.00 0.79
25 | 3 [12540] 13,797 2200 5.14 1.19 1.28 0.79 200 1.00 1.00 1.00 0.79
25 | 4 112010 13216 2200 5.14 1.19 1.22 0.79 200 1.00 1.00 1.00 0.79
25 | 6 | 11370 12516 2200 514 - 1.19 1.16 0.79 200 1.00 1.00 1.00 0.79
25 | 8 | 11,020 12124 2200 5.14 1.19 112 0.79 200 100 100 100 079 |
4 1 ] 15070 | 16,586 2,200 5.14 1.19 153 0.79 320 1.00 1.00 1.00 0.79

4 2 114220 15652 2,200 5.14 1.19 1.44 0.79 320 1.00 1.00 1.00 0.79

4 3 [ 13530 14885 2,200 5.14 1.19 1.37 0.79 320 1.00 1.00 1.00 0.79

4 4 [ 12980 14279 2200 514 1.19 1.31 0.79 320 1.00 1.00 1.00 0.79

4 6 | 12,270 | 13436 2200 514 1.19 124 079 320 1.00 1.00 1.00 0.79 |
6 1 | 15,500 | 17,053 2200 514 1.19 1.56 0.79 480 1.00 1.00 1.00 0.79

6 2 | 14800] 16,385 2200 5.14 1.19 1.50 0.79 480 1.00 1.00 1.00 0.79

6 3 |114340] 15779 2200 514 1.19 1.44 0.79 480 1.00 1.00 1.00 0.79

6 4 | 13860 | 15248 2200 514 1.19 1.39 0.79 480 1.00 1.00 1.00 079

8 1 115770 ] 17,354 2200 5.14 1.19 1.58 0.79 640 1.00 1.00 1.00 0.79

8 2 |15300] 16839 2200 5.14 1.19 153 0.79 640 1.00 1.00 1.00 0.79

8 3 ] 14860 16353 2200  5.14 1.19 1.48 0.79 640 1.00 1.00 1.00 0.79

] 4 | 14450 | 15805 2200 5.1 119 143 0.79 640 1.00 1.00 1.00 0.79

[geot]j05896\calc\bmg_cap\square.xis on 5/19/97
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TAQLE 4A-C - ONNVAMLC
SUMMARY - ALLOWABLE BEARING CAPACITY SQUARE FOOTINGS  qu = qy/ FS

¢= 0 Total Stress Friction Angle (degrees)

€ = 2200 Cohesion (psf) B = 4 Footing Width (ft)

y= 80 Unit weight of soil (pcf) L= 4 Footing Length (ft)
Ysurch = 80 Unit weight of surcharge (pcf) D= 4 Depth of Footing (ft)

B = 20 Angle of load inclination from vertical (degrees)
FS = 1.1 Factor of Safety for Dynamic Loads Due to Design Earthquake

D, B Qan Qun = c *N, *8 °d, *k+ Ywren*Dy °N, *8, *d, °ly
ft ft psf psf psf pst
25 | 1 11,070 ] 12,183 2200 5.14 119 148 060 200 100 100 100 060
25 | 2 | 10200 11,221 2200 5.14 119 138 060 200 100  1.00 100  0.60
25 | 3 | 9600 [ 10563 2,200 5.14 119 128 060 200 100 100 100 060
25 | 4 ] 9190 | 10,118 2200 5.14 1.19 122 060 200 100  1.00 100  0.60
25 | 6 ] 8710 | 9,583 2200 514 119 116 060 200 1.00 1.00 100 060
25 | 8 | 8430 | 9,283 2200 514 1.19 112 060 200 1.00 1000 100 060 |
4 1 ] 11540 | 12699 2,200 5.14 1.19 153  0.60 320 1.00 1.00 100  0.60
4 2 ] 10890 | 11,984 2200 5.14 1.19 144 060 320 1.00 1.00 100 060
4 3 | 10360] 11,398 2200 5.14 1.19 137 060 320 1.00 1.00 100 060
4 4 ] 9930 | 10932 2200 5.14 1.19 1.31 0.60 320 1.00 1.00 100  0.60
4 |6 ] 935 | 10287 2200 514 1.19 124 060 320 1.00 100 100 060
6 1 ] 11,860 ]| 13,056 2200 5.14 1.19 156  0.60 480 1.00 1.00 100  0.60
6 2 | 11400 | 12545 2200 514 1.19 150  0.60 480 100  1.00 100  0.60
6 3 ] 10980 | 12,081 2200 5.14 119 144 060 480 1.00 1.00 100 060
6 4 | 10810 | 11674 2200 5.14 1.19 139 060 480 1.00 1.00 100 060 |
8 1 ] 12070 | 13,287 2200 5.14 119 158 060 640 1.00 1.00 100 060
8 2 ] 11,720 | 12,892 2200 514 1.19 153 060 640 1.00 1.00 100  0.60
8 3 | 11,380] 12520 2200 5.14 1.19 148 060 640 1.00 1.00 100 060
8 4 | 11,070 | 12,977 2200 514 119 1.44 0.60 640 1.00 1.00 1.00 0.60

(geot]j05996\calc\brng_cap\square.xis on 5/19/97
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; TABLE 5

: SUMMARY OF GROSS ALLOWABLE BEARING PRESSURES

s FOR VARIOUS WIDTHS AND DEPTHS OF STRIP FOOTINGS

: TO OBTAIN < 2 INCHES OF SETTLEMENT

8

9 Secondary Settiement Total Settiement

1o D B q Potastic | Pormary |1 month| 20yrs | 40YrS | Puwmed | Prmomn | Paoyr
" ft ft ksf in. in. in. in. in. in. in. in.
N 250 | 700 | 185 | 010 | 112 | 051 | 077 | o080 | 121 | 172 | 201
. 250 | 800 | 170 | 009 [ 111 | 051 | 077 | o8 | 120 | 1.71 | 200
:: 250 | 1000 | 150 | 009 | 110 | 051 | 077 | os0 | 1.18 | 169 | 1.98
17 400 | 530 | 290 | 019 | 112 | 044 | 067 | 070 | 132 | 176 | 2.01
'e 400 | 600 | 250 | 013 | 109 | 048 | 073 | 076-| 123 | 171 | 1.99
. 400 | 700 | 220 | 012 | 108 | 052 | 079 | 083 | 120 | 1.72 | 202
21 400 | 800 | 200 | 011 | 108 | 052 | 078 | 081 | 117 | 168 | 1.98
: 400 [ 1000 | 18 | 010 | 106 | 052 | 078 | 082 | 117 | 168 | 1.98
24 600 | 370 | 430 | 040 | 098 | 041 | 061 | 064 | 139 | 179 | 203
:: 600 | 500 | 330 | 022 | 101 | 047 | 071 | 074 | 124 | 171 | 1.98
27 600 | 600 | 280 | 015 | 101 | 053 | 081 | 084 | 116 | 1.70 | 2.00
:: 600 | 800 | 240 | 013 | 101 | 05¢ | 081 | 085 | 114 | 168 | 1.99
30 600 | 1000 | 220 | 013 | 102 | 054 | 082 | 085 | 115 | 168 | 2.00
) 800 | 260 | 575 | 049 | 080 | 047 | 071 | 074 | 129 | 1.76 | 2.03
33 800 | 500 | 360 | 024 | 094 | 052 | 078 | 082 | 118 | 1.70 | 2.00
3 800 | 600 | 310 | 018 | 093 | 055 | 083 | 08 | 111 | 166 | 1.97
: : 800 | 700 | 290 | 016 | 094 | 055 | 083 | 087 | 1.10 | 165 | 1.97
37 800 | 800 | 280 | 016 | 097 | 056 | 084 | 088 | 113 | 160 | 2.01
Z: 800 | 1000 | 255 | 015 | 097 | 056 | 085 | 088 | 112 | 168 | 2.00
40
"
42
a3
.t
:: [9eot]j05o96\caicuettie\strip\wummary.xis on 5/16/97
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; TABLE 6

: SUMMARY OF GROSS ALLOWABLE BEARING PRESSURES

s FOR VARIOUS WIDTHS AND DEPTHS OF SQUARE FOOTINGS

: TO OBTAIN < 1.5 INCHES OF SETTLEMENT

8

s Secondary Settiement Total Settiement

10 D B q Pestic | Pprmary |1 MONth| 20yrs | 40YrS | Puamed | Prmonn | Paoyr
H ft ft kst in. in. in. in. in. in. in. in.
:: 250 | 510 | 270 | 010 | o086 | 034 | 051 | 053 | 096 | 130 | 1.49
s 250 | 600 | 220 | 007 | 084 | 039 | 059 | 062 | 091 | 130 | 152
:: 250 | 800 | 150 | 005 | 076 | 045 | 069 | 072 | 081 | 126 | 1.53
17 250 | 1000 ] 120 | 004 | 072 | 046 | 069 | 072 | 076 | 122 | 148
:: 400 | 380 | 430 | 032 | 078 | 026 | 040 | 041 | 110 | 136 | 1.51
20 400 | 600 | 290 | 015 | 085 | 033 | 050 | 052 | 099 | 132 | 1.5
2! 400 | 800 | 200 | 007 | 079 | 041 | 062 | 065 | 08 | 127 | 1.51
: 400 | 1000 ] 160 | 006 | 075 | 045 | 068 | 071 | 081 | 126 | 1.52
26 600 | 220 | 650 | 032 | 057 | 039 | 059 | 062 | 089 | 127 | 1.50
: : 600 | 300 | 540 | 033 | 065 | 034 | 052 | 054 | 098 | 132 | 1.52
27 6.00 | 400 | 450 | 034 | 071 | 030 | 046 | 048 | 105 | 135 | 152
:: 600 | 600 | 340 | 019 | 079 | 032 | 049 | 051 | 098 | 130 | 1.49
30 600 | 800 | 260 | 011 | 079 | 039 | 059 | 061 | 090 | 129 | 1.51
:2' 6.00 | 1000 | 200 | 007 | 073 | 045 | 068 | 071 | 081 | 126 | 1.52
33 800 | 130 | 870 | 030 | 064 | 035 | 053 | 055 | 094 | 129 | 1.49
34 800 | 200 | 680 | 030 | 057 | 040 | 061 | 063 | 087 | 127 | 1.50
: : 800 | 300 | 560 | 034 | 058 | 038 | 058 | 060 | 091 | 129 | 1.5
37 800 | 400 | 470 | 034 | 064 | 033 | 050 | 053 | 098 | 1.31 | 1.59
: 800 | 600 | 350 | 019 | 071 | 040 | 060 | 063 | 089 | 129 | 1.52
0 800 | 800 | 270 | 010 | 070 | 046 | 070 | 073 | 080 | 126 | 1.52
:2' 800 | 1000 ] 230 | 008 | 069 | 045 | 068 | 071 | 077 | 122 | 1.48
43
as
:: [ect]jO5996\calc\settie\square\summary.xis on 5/19/97
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NOTE:

REDUCE THESE VALLES BY 25% IF
LOAD INCUNED 10° FROM VERTICAL

REDUCE THESE VALUES BY 50% IF
LOAD INCUNED 20" FROM VERTICAL

—2.5'

GROSS ALLOWABLE BEARING PRESSURE (KSF)

Dy =DEPTH OF FOOTING

2 4

MINIMUM EFFECTIVE FOOTING WIDTH, B' (FT)

6 8 10

PLAN POINT OF APPLICATION
_— ' OF F, DUE TO M, & M,
v M, M,
L _-_)T;L_ " T ¥" T
- B=B-2, L=L-2
l\el Yy
1 |
—e—

BASED ON MAXIMUM ALLOWABLE SETTLEMENT=2" @ 40 YRS
USING STRAIN-COMPATIBLE MODULI RECOMMENDED BY
GEOMATRIX (1997)

Figure 5

GROSS ALLOWABLE BEARING
PRESSURE VS FOOTING WIDTH &
DEPTH FOR STRIP FOOTINGS

PRIVATE FUEL STORAGE ISFS!
CALC 05996.01-G(B)-07-1 p 28

ﬁevision 0



12 T I T I
NOTE:
REDUCE THESE VALUES BY 25% K
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MINIMUM EFFECTIVE FOOTING WIDTH, B' (FT)
POINT OF APPLICATION PROFILE  F.
-rml /_OFF,DUETOM,&M l
w\!r/ MMy -]
| \0. §=8-2, L=L-2, g“*i: :
i s
j— B ——f Figure 6

BASED ON MAXIMUM ALLOWABLE SETTLEMENT=15" @ 40 YRS
USING STRAIN-COMPATIBLE MODUL RECOMMENDED 8Y
GEOMATRIX (1997)

GROSS ALLOWABLE BEARING
PRESSURE VS FOOTING WIDTH &
DEPTH FOR SQUARE FOOTINGS

PRIVATE FUEL STORAGE ISFSI
CALC 05996.01-G(B)-07-1 p 29

Revision 0



@ v O v s -

STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.85
CALCULATION IDENTIFICATION NUMBER
J.0.OR W.0.NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE page AL
©53946L.01 I o7 - | OF G
APPENDI\Y. A - STATI\C
ALLOWABLE BEARING CAPACITY STRIP FOOTING
Soil Properties: ¢= 30 Effective Stress Friction Angle (degrees)
c= 0 Cohesion (psf)
y= 80 Unit weight of soil (pcf)
Yourch = 80 Unit weight of surcharge (pcf)
Foundation Properties: B= 4 Footing Width (ft) L= 100.00 tt y
D= 4 Depth of Footing (ft) Assume strip footing if L/B> 5
= 0 Ange of load inclination from vertical (degrees)
FS= 3 Factor of Safety

Qu=c N s d. L +yD; N sqd, I +127yBN,s,d, 1,

Ne = (Ng - 1) cot(¢)

- Ng= e*™ tan?(45 + /2)
N, = (Ny-1) tan (1.4 ¢)

8= 1+ (BLYNgN,)
$q= 1+ (B/L)tan ¢
s,= 1-0.4 (BL)

For D/B < 1: d, = d, - (1-d;) / (N, tan ¢)
d,= 1+2tan ¢ (1-sin¢)’D/B

d=1

For D/B > 1: d. = d, - (1-dg) / (N, tan ¢)

d,= 1+2tan ¢ (1-sin
d =1

For¢=0:d. = 1+ 0.4 tan™(D/B)

d, = 1+0.4 (D/B)

k= (1-pm0)?
b=t
L= (1-p4)

Que ™ 10,085

Qu= 3,360

[geot]i05996\caic\bmg_cap\strip.xis on 5/18/97

¢’ tan’(0/B)

N, term
”f-

pef=q,/FS

30.14
18.40
15.67

N, term

1.00
1.00
1.00

1.32
1.29
1.00

1.25
1.23
1.00

1.31
1.02

1.00
1.00
1.00

N, term

7588 + 2507

Meyerhoff General Bearing Capacity

Eq 2-8 Bowles (1968)
Eq 10.32 Das (1990)
Eq 10.39 Das (1990)

Table 10.2 Das (1990)
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.65
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE pace A2
o536, .01 Ga(R) o7 - |
ALLOWABLE BEARING CAPACITY STRIP FOOTING
Soil Properties: b= 30 Effective Stress Friction Angie (degrees)
c= 0 Cohesion (psf)
y= 80 Unit weight of soil (pcf)
Yourech = 80 Unit weight of surcharge (pcf)
Foundation Properties: B= 4 Footing Width (ft) L= 100.00 ft
D,= 4 Depth of Footing (ft) Assume strip footing if L/B > §
B= 10 Angle of load inclination from vertical (degrees)
FS= 3 Factor of Safety

Ne = (Nq < 1) wt(’)

S = 1+ (BL)(N/N,)
8y= 1+ (B/lL)tan ¢
s,=1-04(BNL)

d,= 1

d =1
For¢=0:d. = 1+ 0.4 tan"(D/B)
d, = 1+ 0.4 (D/B)
k= (1 - proo)y?
b=l
L= (1-B4)

Qu™ 7,110

Gu ™ 2,360

[geot05996\caic\bmg_cap\strip.xis on 5/16/87

Gun=CN.s.dc.l.+YDNysqdyly +12yBN,s,d, I,

- Ng= "™ tan(45 + ¢/2)
N, = (Ng-1) tan (1.4 ¢)

For D/B < 1: d. = d, - (1-d,) / (N, tan ¢)
d,= 1+2tan ¢ (1-sin¢$)’D/B

For D/B > 1: d, = d, - (1-d,) / (N, tan ¢)
do= 1+2tan ¢ (1-sin¢)’ tan™(DyB)

g

N, term

pst=q,/FS

30.14

N, term

18.40
15.67-
1.00
1.00
1.00

1.32
1.29
1.00

1.25
1.23
1.00

1.31
1.02

0.79
0.79
0.44

N, term

5996 + 1114

Meyerhoff General Bearing Capacity

Eq 2-8 Bowles (1968)
Eq 10.32 Das (1990)
Eq 10.39 Das (1990)

Table 10.2 Das (1990)




STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

Qu=CN:8.dcl.+7DyN; s, dy iy +12yBN, s, d, L,

N = (Ng - 1) cot(¢)

- Ng=e"™ tan?(45 + ¢2)
N, = (N, - 1) tan (1.4 ¢)

s.=1

+ (B/LY(Ng/N)

Sy=1+(BL)tan ¢

s =1

For D/B < 1: d. = d, - (1-dy) / (N tan ¢)
d,=1+2tan¢ (1-sin¢)’D/B

d,= 1

ForD/B > 1: d, = d, - (1-d,) / (N, tan ¢)
dg = 1+2tan ¢ (1-sin ¢)? tan™(DyB)

d,=1

For¢=0:d. = 1+ 0.4 tan"(D/B)

-0.4 (BL)

d,= 1+ 0.4 (D/B)

k. = (1 - p/90)?

L=t

L=(1-pRy

q‘.

q"

4,869

1,620

[oeat]j05996\calc\brng_cap\strip.xis on 5/16/97

§

30.14
18.40
15.67

N, term

1.00
1.00
1.00

1.32
1.29
1.00

1.25
123
1.00

1.31
1.02

0.60
0.60
0.1

A 5010.65
CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE pAGEE
6SRL.6\ G(R) e -1
ALLOWABLE BEARING CAPACITY STRIP FOOTING
Soil Properties: ¢= 30 Effective Stress Friction Angle (degrees)
c= 0 Cohesion (psf)
v= 80 Unit weight of soil (pcf)
Youreh = 80 Unit weight of surcharge (pcf)
Foundation Properties: B= 4 Footing Width (ft) L= 100.00 ft
Dy= 4 Depth of Footing (ft) Assume strip footing if L/B> 5
g= 20 Angle of load inclination from vertical (degrees)
FS= 3 Factor of Safety

Meyerhoft General Bearing Capacity

Eq 2-8 Bowles (1968)
Eq 10.32 Das (1990)
Eq 10.39 Das (1990)

Table 10.2 Das (1990)
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[geotN05996\caic\bmg_cap\square.xis on 5/16/97

ALLOWABLE BEARING CAPACITY SQUARE FOOTING

Soil Properties: ¢= 30 Effective Stress Friction Angie (degrees)
c= 0 Cohesion (psf)
Y= 80 Unit weight of soil (pcf)
Yourch = 80 Unit weight of surcharge (pcf)
Foundation Properties: B= 4 Footing Width (ft) L= 400 f
D= 4 Depth of Footing (ft)
p= 0 Angle of load inclination from vertical (degrees)
FS= 3 Factor of Safety
Que=CNc.s.d.I.+yD/N,sd, i +12yBN, s, d,1, Meyerhoff General Bearing Capacity
Nc= (Ny- 1) cot(¢) = 30.14 Eq 2-8 Bowies (1968)
- Ng= "™ tan?(45 + ¢2) = 18.40 Eq 10.32 Das (1990)
N, = (N,-1) tan (1.4 ¢) = 1567 Eq 10.39 Das (1990)
8. = 1+ (B/L)YNg/N,) = 1.61 ATabIe 10.2 Das (1990)
8q= 1+ (B/L)tan ¢ = 1.58
s, = 1-0.4 (BL) = 0.60
ForD/B <1:d. = d, - (1-d) / (Ny tan ¢) = 1.32
do=1+2tan ¢ (1-sin¢)2D/B = 1.29
d7I 1 = 1.00
ForDJB > 1: d, = d, - (1-d,) / (N, tan ¢) = 1.25
dy=1+2tan$ (1-sin¢)’ an'(D/B) = 123
d=1 = 1.00
For¢=0:d = 1+ 0.4 tan™(D/B) = 1.31
d, = 1+ 0.4 (D/B) 1.40
k= (1-pr90)? = 1.00
Lh=1 = 1.00
L=(1-p) = 1.00
N term N, term N, term
Qe ® 13,473 pef= 0 + 11969 + 1504
Qu ™ 4,490 psf=q./FS
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CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE Ag
659966\ 16D o1 - (

Qu = 10,126

Qu = 3,370

[geotNO5996\calc\bmg_cap\square.xis on 5/16/97

ALLOWABLE BEARING CAPACITY SQUARE FOOTING

Soil Properties: ¢= 30 Effective Stress Friction Angle (degrees)
c= 0 Cohesion (psf)
r= 80 Unit weight of soil (pcf)
Yourch = 80 Unit weight of surcharge (pcf)
Foundation Properties: B= 4 Footing Width (f) L= 4.00 ft
D, = 4 Depth of Footing (ft)
B= 10 Angle of load inclination from vertical (degrees)
FS= 3 Factor of Safety
Qu=CN: 8. dci.+yDN; s, dy |y +12YBN,s, d, |, Meyerhoff General Bearing Capacity
N, = (N, - 1) cot($) = 30.14 Eq 2-8 Bowies (1968)
- Ng=e*™ tan’(45 + 2) = 1840 Eq 10.32 Das (1990)
N, = (N,- 1) tan (1.4 ¢) = 1567 Eq 10.39 Das (1980)
8. = 1+ (B/L)(N/N,) = 1.61 Table 10.2 Das (1990)
8q= 1+ (B/L)tan ¢ = 1.58
s, = 1-0.4 (BL) = 0.60
For DJ/B < 1: d, = d, - (1-d,) / (N, tan ¢) = 1.32
dy=1+2tan¢ (1-sin¢)’D/B = 1.29
d=1 = 1.00
For DB > 1: d. = d, - (1-dg) / (N, tan ¢) = 1.25
d,= 1+2tan ¢ (1-sin¢)’ tan’(D/B) = 1.23
d, = 9 = 1.00
For¢=0:d. = 1+ 0.4 tan"'(DyB) = 1.31
d, = 1+0.4 (D/B) 1.40
k. = (1 - p/90)? = 0.79
L=l = 0.79
L= (1-p4) = 0.44
N term N, term N, term

pef= 0 + 9457 + 669

psf=q.,/FS
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CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE AG’
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Qu=CNs.d. . +YD/Nosdoly +127BN, s, d, 1,

Nc = (Ny- 1) cot(é)
- Ng= €™ tan’(45 + ¢/2)
N, = (Ny-1) tan (1.4 ¢)

s = 1+ (BLYNN,)
s, =1+ (B/)tan ¢
s,=1-04(BL)

For DJB < 1: d, = d, - (1-d,) / (N, tan ¢)
do=1+2tan ¢ (1-sin¢)’D/B
d, =1

For D/B > 1: d, = d, - (1-d,) / (N, tan ¢)
d, = 1+2tan ¢ (1-sin ¢)* tan"(D/B)
d,=1

For¢=0:d. = 1+ 0.4 tan’ (Dy/B)

d, = 1+ 0.4 (DyB)

= (1-p/0)°
b=l
b= (1-pny’

N, term
G ™ 7,408 pef= 0

Qu = 2,460 pef=q,/FS
[geot]\j05996\calc\bmg_cap\square.xis on 5/16/97

ALLOWABLE BEARING CAPACITY SQUARE FOOTING

Soil Properties: ¢= 30 Effective Stress Friction Angle (degrees)
c= 0 Cohesion (psf)
Y= 80 Unit weight of soil (pcf)
Youch = 80 Unit weight of surcharge (pcf)
Foundation Properties: B= 4 Footing Width (ft)
D, = 4 Depth of Footing (ft)
p= 20 Angle of load inclination from vertical (degrees)
FS= 3 Factor of Safety

L=

400 tt

Meyerhoff General Bearing Capacity

30.14
18.40
15.67

1.61
1.58
0.60

1.32
1.29
1.00

125
1.23
1.00

1.31
1.40

0.60
0.60
0.11

N, term
7241

+

Eq 2-8 Bowles (1968)
Eq 10.32 Das (1980)
Eq 10.39 Das (1990)

Table 10.2 Das (1990)

N, term
167
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CALCULATION SHEET

A 5010.65

Ne = (Ny - 1) cot(¢)

8. = 1+ (B/LYNSND)
8= 1+ (B/L)tan ¢
s,=1-04(BL)

d =1

dy= 1+2tan ¢ (1-sin
d, =1

For¢=0:d.= 1+ 0.4 tan™(D/B)
d, = 1+0.4 (O/B)

L = (1 - p/s0)?
L=l
b= (1-p4)

Q™ 15,181

Qu = 13,800

[geot]j05996\caic\bmg_cap\strip.xis on 5/16/97

Gun=CNc 8 d L +7Dy Ny 8o dy Iy +127B N, 8, d, 1,

- Ng= e*™ tan%(45 + ¢/2)
N, = (Ny- 1) tan (1.4 ¢)

For D/B < 1: d, = d, - (1-d,) / (N, tan ¢)
dy=1+2tan¢ (1-sing)’ D/B

ForDJ/B > 1: d. = d, - (1-d,) / (N, tan ¢)

Strip

¢ tan(DyB)

N, term
14861

+

nf-

pef=q./FS

N, term

5.14
1.00
0.00
1.00
1.00
1.00

See below

1.00
1.00

See below

1.00
1.00

1.31
1.02

1.00
1.00
1.00

N, term

CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0.NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE paGE Bl
0sA46.0\ G (%D o7 - | oF &
ArPrernbDiww B3 - DNNAmMLE
ALLOWABLE BEARING CAPACITY STRIP FOOTING
Soil Properties: é= 0 Total Stress Friction Angle (degrees)
c= 2200 Cohesion (psf)
y= 80 Unit weight of soil (pcf)
Yourch = 80 Unit weight of surcharge (pcf)
Foundation Properties: B= 4 Footing Width (ft) L= 100.00 ft
D= 4 Depth of Footing (ft) Assume strip footing f L/B> §
Bp= 0 Angle of load inclination from vertical (degrees)
FS= 1.1 Factor of Safety

Meyerhoff General Bearing Capacity

Eq 2-8 Bowies (1968)
Eq 10.3_2 Das (1990)
Eq 10.39 Das (1990)

Table 10.2 Das (1990)
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CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0.NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE Bz
o549(,.0\ G (R e - |

Soil Properties: ¢=
c=
'r =
Yourch =
Foundation Properties: B=
D=
B =
FS=

N. = (N, - 1) cot(¢)

Sc = 1+ (B/LY(N/N,)
8= 1+(BL)tan ¢
s,=1-04(BL)

d,=1-

d,= 1+2tan ¢ (1-sin
d=1

For¢=0:d.= 1+ 0.4 tan(Dy/B)
d, = 1+ 0.4 (D/B)

l.= (1-pm0)?
=L
L= (1-pi)?

Qu = 11,994

Qu= 10,900

[geot]j05996\calc\bmg_cap\strip.xis on 5/16/87

Que=CN:8.d. L +yD N8yl +12yBN, s, d, |,

 Ng= "™ tan%(45 + ¢/2)
N, = (Ny-1) tan (1.4 ¢)

For DJB < 1: d. = d, - (1-dg) / (N, tan ¢)
dy=1+2tan¢ (1-sin¢)’D/B

ForD/B>1:d. = dq - (1-dg) / (Ny tan ¢)

ALLOWABLE BEARING CAPACITY STRIP FOOTING

0 Total Stress Friction Angle (degrees)

2200 Cohesion (psf)

80 Unit weight of soil (pcf)

80 Unit weight of surcharge (pcf)

4 Footing Width (ft)

4 Depth of Footing (ft)
10 Angle of load inclination from vertical (degrees)

1.1 Factor of Safety

Strip

§

Strip

¢) tan™(DyB)

N, term N, term

psf= 11742 +

pef=q../FS

5.14
1.00

0.00 -

1.00
1.00
1.00

See below

1.00
1.00

See beiow

1.00
1.00

1.31
1.02

0.79
0.79
1.00

253

L= 100.00 ft
Assume strip footing H L/B> 5

Meyerhoff General Bearing Capacity

Eq 2-8 Bowles (1968)
Eq 10.32 Das (1990)
Eq 10.39 Das (1990)

Table 10.2 Das (1990)

N, term
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STONE & WEBSTER ENGINEERING CORPORATION
CALCULATION SHEET

A 5010.65
CALCULATION IDENTIFICATION NUMBER
J.0.OR W.0. NO. DIVISION & GROUP CALCULATION NO. JOPTIONAL TASK CODE PAGEB_3
©533¢..6( G (8D o7 - |
ALLOWABLE BEARING CAPACITY STRIP FOOTING
Soil Properties: ¢= 0 Total Stress Friction Angie (degrees)
¢c= 2200 Cohesion (psf)
y= 80 Unit weight of soil (pcf)
Yourch = 80 Unit weight of surcharge (pcf)
Foundation Properties: B= 4 Footing Width (ft) L= 100.00
Dy = 4 Depth of Footing (ft) Assume strip footing f L/B> 5
B= 20 Angle of load inclination from vertical (degrees)
FS= 1.1 Factor of Safety

Qu=CN.s:d.l.+YD/N;8,d, |y +1/2YBN,s,d, 1,

[9eot]i05996\calc\brng_cap\strip.xis on 5/16/97

Meyerhoff General Bearing Capacity

N, = (N, - 1) cot(¢) = 5.14 Eq 2-8 Bowles (1968)
. Ng= "™ tan?(45 + ¢/2) = 1.00 Eq 10.32 Das (1990)

N, = (N,- 1) tan (1.4 ¢) = 0.00. Eq 10.39 Das (1990)
8. = 1+ (B/LYN/NY) Strip = 1.00 Table 10.2 Das (1990)
8;= 1+ (B/lL)tan ¢ Strip = 1.00

s, = 1-0.4(BNL) Strip = 1.00

ForD/B < 1:d. = d, - (1-d,) / (N, tan ¢) = See below
d,=1+2tan¢ (1-sin¢)*D/B = 1.00
d': 1 = 1.00
For D/B > 1: d, = d, - (1-d,) / (N, tan ¢) = See below
do= 1+2tan¢ (1-sin¢)® tan'(D/B) = 1.00
d=1 = 1.00
For¢=0:d. = 1+ 0.4 tan™(D/B) = 1.31

d, = 1+ 0.4 (D/B) 1.02

I = (1- pro0)? = 0.60

e = 0.60

L=(1-pi) = 1.00

N, term Nq term N, term

Qe = 9,183 pef= 8980 « 194 + (]
Qu ™ 8,340 pef=q./FS
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A CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGEB_4
0SQA496.0\ GBS o1 - |
ALLOWABLE BEARING CAPACITY SQUARE FOOTING
Soil Properties: ¢= 0 Total Stress Friction Angle (degrees)
c= 2200 Cohesion (psf)
Y= 80 Unit weight of soil (pcf)
Youweh = 80 Unit weight of surcharge (pcf)
Foundation Properties: B= 4 Footing Width (ft) L= 4.00 ft
Dy= 4 Depth of Footing (ft)
B= 0 Angle of load inclination from vertical (degrees)
FS= 1.1 Factor of Safety
Gu=CN.8.d.l.+yDNys,d |, +12yBN,s,d, 1, Meyerhoff General Bearing Capacity
N = (N, - 1) cot(¢) = 5.14 Eq 2-8 Bowies (1968)
- Ng= e*™ tan?(45 + ¢/2) = 1.00 Eq 10.32 Das (1990)
N, = (N,-1) tan (1.4 ¢) = 0.00" Eq 10.39 Das (1990)
S. = 1+ (B/L)(Ng/N,) = 1.19 Table 10.2 Das (1990)
g, = 1+ (B/L)tan ¢ = 1.00
s, = 1-0.4 (BL) = 060
For DJ/B < 1: d, = d, - (1-d,) / (N, tan ¢) = See below
d,= 1+2tan ¢ (1-sin¢)’D/B = 1.00
d =1 = 1.00
ForDJ/B > 1: d. = d, - (1-d,) / (N, tan ¢) = See below
do=1+2tan ¢ (1-sin¢) tan(D/B) = 1.00
d=1 = 1.00
For¢=0:d. = 1+ 0.4 tan™(Dy/B) = 1.31
d, = 1+0.4(D/B) 1.40
k= (1 - /90y’ = 1.00
|~ = le = 1.00
L= (1- )’ = 100
N, term N, term N, term

[9eotNO5996\caic\bimg_cap\square.xis on 5/16/97

Que = 18,072 psf= 17752 + 320 + 0

Gu= 16420 psf=q,/FS
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CALCULATION IDENTIFICATION NUMBER
J.0. OR W.0. NO. DIVISION & GROUP CALCULATION NO. |OPTIONAL TASK CODE PAGE BS
05994 .01 Ga(’» 67 - |

ALLOWABLE BEARING CAPACITY SQUARE FOOTING

¢c= 2200 Cohesion (psf)
r= 80 Unit weight of soil (pcf)

Foundation Properties: B= 4 Footing Width (ft)
Dy= 4 Depth of Footing (ft)

FS= 1.1 Factor of Safety

Qu = 12980 pef=gq,/FS

[gectNO5996\caic\bmg_cap\square.xis on 5/16/97

Soil Properties: é= 0 Total Stress Friction Angle (degrees)

Yourch = 80 Unit weight of surcharge (pcf)

L= 4.00 ft

B= 10 Angle of load inclination from vertical (degrees)

Qu=cNs.d i +yD,Nys,d, | +12yBN,s,d, 1 Meyerhoff General Bearing Capacity
N = (N, - 1) cot(¢) = 5.14 Eq 2-8 Bowles (1968)
- Nq= "™ tan’(45 + ¢2) = 1.00 Eq 10.32 Das (1990)
N, = (N,- 1) tan (1.4 §) = 0.00 Eq 10.39 Das (1990)
8. = 1+ (BIL)(N/No) = 1.19 Table 10.2 Das (1990)
s,=1+(B/L)tan ¢ = 1.00
s, = 1-04(BNL) = 0.60
For D/B < 1: d. = d, - (1-d,) / (N, tan ¢) = See below
dy=1+2tan¢ (1-sin¢)’DyB = 1.00
d =1 = 1.00
ForD/B > 1: d. = d, - (1-d) / (N, tan ¢) = See below
dy= 1+2tan¢ (1-sin¢)* tan'(D/B) =  1.00
d.'l 1 = 1.00
For¢=0:d.= 1+ 0.4 tan™(D/B) = 1.31
d, = 1+04(D/B) 1.40
le = (1 - p/90)? = 0.79
L=k = 0.79
L= (1-pig)’ = 1.00
N. term N, term N, term
Qe = 14,279 psf= 14026 + 253 + (]
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CALCULATION IDENTIFICATION NUMBER

J.0. OR W.0. NO. DIVISION & GROUP

CALCULATION NO.
e - |

©0S]9¢.0\ a(R)

OPTIONAL TASK CODE

PAGE 2

ALLOWABLE BEARING CAPACITY SQUARE FOOTING
0 Total Stress Friction Angle (degrees)

08
cs=
=
Yourcn =
B=
D,:
B:
FS=

Soil Properties:

Foundation Properties:

Gu=CN: 8. d. L. +yD/Nys,dsl, +12YBN, s, d, I,

N = (N, - 1) cot(¢)

Ng= "™ tan’(45 + ¢2)
N, = (N;-1) tan (1.4 ¢)

Sc = 1+ (B/LYN/N,)
S;= 1+ (BL)tan ¢
s,=1-04(BL)

d= 1

dg= 1+42tan ¢ (1 - sin
d =1

For¢=0:d. = 1+ 0.4 tan(D/B)
d,= 1+ 0.4 (DyB)

i = (1-pm0)°
=1
L= (1-ple)

Qu = 10,932

Qu ™= 9,930

[gectO5996\calc\bmg_cap\square.xis on 5/16/87

For D/B < 1:d. = d, - (1-d,) / (N, tan ¢)
dy=1+2tan¢ (1-sin¢)*DyB

For D/B > 1: d, = d, - (1-dg) / (N, tan ¢)

2200 Cohesion (psf)

80 Unit weight of soil (pcf)
80 Unit weight of surcharge (pcf)

4 Footing Width (ft)

L= 4.00 ft

4 Depth of Footing (ft)
20 Angie of load inclination from vertical (degrees)

1.1 Factor of Safety

¢)* tan™(DyB)

N, term
10739

+

pef=

pef=q,/FS

N, term

5.14
1.00
0.00"

1.19
1.00
0.60

See below

1.00
1.00

See below

1.00
1.00

1.31
1.40

0.60
0.60
1.00

N, term
194 + 0

Meyerhoff General Bearing Capacity

Eq 2-8 Bowles (1968)
Eq 10.32 Das (1990)
Eq 10.39 Das (1990)

Table 10.2 Das (1990)
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APPENDIX C o
[ 4N
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Protal _tg o
(o]
q= 1.85 ksf "= 80.00 pcf GWT > 100 ft below grade 201" ? :
B= 7.00 ft L= 70 ft (Strip Footing; L>>B) A
D= 2.50 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 o z
STRESSES BENEATH FOOTING:
LAYER AH Zorade O Zng m n loomer leonter Ac, Ou °
n ft kef n kef kef <
1A 3.50 425 0.34 1.75 2.00 20.00 0.240 0.98 1.58 1.92 hg
18 3.50 7.75 0.62 5.25 0.67 6.67 0.167 0.67 1.10 1.72 Q; o
1c 7.50 13.25 1.08 10.75 0.33 3.26 0.087 0.39 0.64 1.70 ValZ
10 13.00 2350 1.88 21.00 0.17 1.67 0.051 0.20 0.33 2.21 § a
»]r
»
Note: Ove * Zgude X Tt Acy = (Q - 11Ds) X logrser loorser = 4 X bcomer Oy = Oy + A0, 2
l,,,,,..,-f(m&n)baudonFlga.AOth(iDDS).whoro:m'blz,,.btﬂlz n = Uzy,, where I=L/2 o g
) -
ELASTIC SETTLEMENTS: oh|®
LAYER AH Ao, Casmumed E E Cactuat BPyosic =AHX 12INMX €prpn ~J E =
. E———— n
"t kst % " Eme ksf % inches ¢ o §
1A 3.50 1.58 0.003 045 1699 0.093 0.04 ~213
18 3.50 1.10 0.050 0.59 2230 0.049 0.02 z|2
1C 7.50 0.64 0.022 0.75 2824 0.023 0.02 |z
10 13.00 0.33 0.010 0.88 3262 0.010 0.02 ol &
Total = 0.10  Inches md B
Note: Eoclual = Ao, /E %
Assume: E/En. Based on G/Gp, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 °
NOTE: E is directly related to G; l.e., E = 2 x (1+)) G 4
x
PRIMARY CONSOLIDATION SETTLEMENTS: 9
LAYER AH o, O OPpimey = AH X 12in.M x RR x Log (0,/0,c) o
ft ksf kef Inches
1A 350 0.34 1.92 0.44 Note: 6.00 ksf =Maximum past pressure from consolidation tests - % ©
18 3.50 0.62 1.72 0.26 See p 7 Calc 05996.01-G(B)-01, Rev 1 >
1c 7.50 1.08 1.70 0.26 0.014 = RR, See p 13 Calc 05898.01-G(B)-03, Rev 1 g m
10 13.00 1.88 2.21 0.18 o
Total = 1.12 inches

oSV

133HS NOILVYINIIVD
NOILV¥OJHOD ONI¥IINIONT HILSA3IM B INOLS
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APPENDIX C 0o
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Prota _",‘3:"
Q
q= 1.85 ksf n= 80.00 pcf GWT > 100 ft below grade 201" ng z
B= 7.00 # L= 70 ft (Strip Footing; L>>B) oo
D= 2.50 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 - z
SECONDARY SETTLEMENTS: A Secondary Settiement = 12 in.Mt x C, x Log,(At in min)
LAYER AH Oy O/Omep C. 484 7.02 7.32  =Logo(40 yrs x 525,960 min/yr) o
%/Log  Log Cycles Log Cycles Log Cycles =
ft ksf CycleTime In1month In20Yrs In40Yrs N g
{min) inches inches inches a olo
1A 3.50 1.92 0.32 0.032 0.08 0.09 0.10 v a E
18 3.60 1.72 0.29 0.029 0.08 0.08 0.09 g c
1C 7.50 1.70 0.28 0.029 0.12 0.19 0.19 A
10 13.00 221 0.37 0.037 0.27 0.40 0.42 o
Total = 0.59 0.77 0.80 inches ol %
109
Note: C, = rate of secondary compression & is f(0Womp) - From Figure 2 in Calc 05996.01-G(B)-05, Rev 0 8 g g
525,960 min = 1 yr = 365.25 days x 24 hr/day x 60 min/hr . : n
43,830 min/month = 525960 minvyr ~3ls
12 months/yr z| 3
219
o 4
. z
SUMMARY OF SETTLEMENTS: A Secondary Settiement 1 £
LAYER  AH Zorate Zng Apuestc  APpmay  1month  20yrs  40yrs 3o
ft ft ft inches Inches Inches inches inches g
1A 3.50 425 1.75 0.04 0.44 0.06 0.09 0.10 r
18 3.50 7.75 5.25 0.02 0.26 0.08 0.08 0.09 I~
1C 7.50 13.25 10.75 0.02 0.26 0.12 0.19 0.19 -4
10 13.00 23.50 21.00 0.02 0.15 0.27 0.40 0.42 Q
Total = 0.10 1.12 0.51 0.77 0.80 inches °
Total = 1.21 inches of immediate settlement »
1.72 inches after 1 month a
1.98 inches after 20 years Pt
2.01 inches after 40 yoars (1

SS0L08 ¥

133HS NOILYINITVD
NOILVYOJHOD ONINIINIONS ¥3LS83IM 3 INOLS




Assume: E/E.. Based on G/Gme from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3

NOTE: E is directly related to G;i.e., E=2x (14)) G

P A - - e N o Y U R 83 a 35 515 ee oo u
APPENDIX C o
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Prota ) o
o
q= 1.70 ksf n= 80.00 pcf GWT > 100 ft below grade 2.00" :3 z
B= 8.00 ft L= 80 ft (Strip Footing; L>>B) o ©
D,= 2.50 ft Emax = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 ~Z
STRESSES BENEATH FOOTING:
LAYER AH Zorade O, Zng m n lcomer leenter Ao, Oy o
ft ft kef n ket kef <
1A 4.00 450 0.38 2.00 2.00 20.00 0.240 0.08 1.44 1.80 0 g
18 4.00 8.50 0.68 6.00 0.67 8.67 0.167 0.67 1.00 1.68 G2l
1c 7.50 14.25 1.14 11.75 0.34 3.40 0.101 0.40 0.60 1.74 "/ ol 2
1D 12.00 24.00 1.92 21.50 0.19 1.86 0.057 0.23 0.34 2.26 3la
21
>
Note: O ™ Zgeae X 1t 80, = (q - 1) X loarser loarter ® 4 X logrmer Oy ® Oy + Ac, 3
leomes = f(M & n) based on Fig 3.40 in Das(1995), where: m=bizy;, b=B/2 n = lzy,, where [=L/2 olz
> -
ELASTIC SETTLEMENTS: 06|
LAYER  AH Ao, Connumed E E Cocr Ouestc = AH X 12 INM X €prn ~ E 3
n kef % Erer ke % inches ' 2o
1A 4.00 1.44 0.077 0.49 1861 0.077 0.04 -2|a
1B 400 1.00 0.040 0.64 2421 0.041 0.02 z|2
1c 7.50 0.60 0.020 0.76 2877 0.021 0.02 |z
1D 12.00 0.34 0.010 0.86 3262 0010 . 002 o| &
Total = 0.09 inches nd B
Note: Cana =Ag,/E g
3
5
(7]
x
O
o
o
m

| iseotlVoso0scaicustiswwipyt §.0e on 18T

PRIMARY CONSOLIDATION SETTLEMENTS:

LAYER AH G, Oy Appimay =AHX12inM x RR x Log (o/0,0)
ft kef kef inches
1A 4.00 0.36 1.80 0.47 Note: 6.00 ksf =Maximum past pressure from consolidation tests -
1B 4.00 0.68 1.68 0.26 See p 7 Calc 05996.01-G(B)-01, Rev 1
1C 1.50 1.14 1.74 0.23 0.014 =RR, See p 13 Calc 05996.01-G(B)-03, Rev 1
1D 12.00 1.92 2.26 0.14
Total = 1.1 inches
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APPENDIX C
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Prowa ((f)| )
Do
q= 1.70 ksf "= 80.00 pcf GWT > 100 ft below grade 200" 0 ®
B= 8.00 ft L= 80 ft (Strip Footing; L>>B) -2
D,= 2.50 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 %z
SECONDARY SETTLEMENTS: A Secondary Settlement -~ = 12 in.M x C, x Log,o(At in min) ‘
LAYER AH Oy CW/Omep C. 4.84 7.02 1.32  =Log,(40 yrs x 525,960 min/yr) o
%/Log LogCycles Log Cycles Log Cycles g
ft kef Cycle Time Inimonth In20Yrs In40 Yrs He
(min) inches inches inches 8 :
1A 4.00 1.80 0.30 0.030 0.07 0.10 0.11 Ye
1B 4.00 1.68 0.28 0.029 0.08 0.10 0.10 e
iC 7.50 1.74 0.29 0.030 0.12 0.19 0.19 v
D 12.00 2.26 0.38 0.038 025 0.38 0.40
Total = 0.51 0.77 0.80 inches
Note: C, = rate of secondary compression & is f(oW/Ome) - From Figure 2 in Calc 05896.01-G(B)-05, Rev 0

525,860 min = 1 yr = 385.25 days x 24 hr/day x 60 minhr
43,830 minfmonth = 525,960 minyr

12 months/yr
SUMMARY OF SETTLEMENTS: A Secondary Settlement
LAYER  AH Zorade Zng APuestc  BPwimey 1month  20yrs 40yre
ft ft ft inches inches inches inches inches
1A 4.00 4.50 2.00 0.04 0.47 0.07 0.10 0.114
1B 4.00 8.50 6.00 0.02 0.26 0.08 0.10 0.10
iC 7.50 14.25 11.75 0.02 0.23 0.12 0.19 0.19
iD 12.00 24.00 21.50 0.02 0.14 0.25 0.38 0.40

“Totai= _ 0.09 1.11 0.51 0.77 0.80 inches

Total = 1.20 Inches of immediate settlement
1.71 inches after 1 month
1.97 inches after 20 years
2.00 inches after 40 years

[Qeot§OSeRsicaicetie\wirip\d2 8 xis on 6/16/97
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Assume: E/Ene Based on G/Gme, from Geomatrix Calc 05996.01-G(P0S)-1, Rev 0, p12/29 of Section 1.3
NOTE: E is directly related o G; i.e., E = 2 x (1+1) G

LAYER

;:2.:::3:::::‘::::‘3322:328:235;:;;;a;:ao.....,.

APPENDIX C o«

CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Prowi a o

(@]

q= 1.50 ksf n=  80.00 pef GWT > 100 ft below grade 1.98 " o z

B= 10.00 R L= 100 ft (Strip Footing; L>>B) o ©

D= 2.50 ft Emax = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z

STRESSES BENEATH FOOTING:

LAYER AH Zorade Oy, Zng m n leormer lconter Ao, Oy o

"t ft ket n . kst ksf <

1A 5.00 5.00 0.40 250 200 20.00 0.240 0.96 1.25 1.65 neg
18 5.00 10.00 0.80 7.50 0.67 6.67 0.167 0.67 0.87 167 ®alo
1c 7.50 16.25 1.30 13.75 0.36 364 0.106 0.43 0.55 1.85 ValZ
1D 10.00 25.00 2.00 22.50 0.22 222 0.068 0.27 0.35 2.35 § o
. ele
>
Note: Ove ®Zoade X N Ao, = (q - 1Dy X loger loarter ™ 4 X loomer Oy = Oy + Ao, g
lcomer = f(M & n) based on Fig 3.40 in Das(1995), where: m=bizy,, b=B/2 n = Uz, where l=L/2 olZz
» —
ELASTIC SETTLEMENTS: o P E
LAYER  AH As, Eosnumed E E Cachmt DPuestc  ® AH X 12 INM X £pqy J f =
ft kef % Epe ksf % inches =
1A 5.00 1.25 0.060 0.55 2074 0.060 0.04 ~213
18 500 0.87 0.032 0.69 2613 0.033 0.02 z|2
1C 7.50 0.55 0.020 0.76 2877 0.018 0.02 N
1D 10.00 0.35 0.010 0.86 3262 0.011 0.01 ol 5
Total = 0.09 Inches 415

No'e: Egctual = Ao,, ' E g

3

-

>

(7]

x

(2]

[o]

o

m

1A
18
ic
10

AN
ft
5.00
5.00
7.50
10.00

o"

ket
0.40
0.80
1.30
2.00

e heathOSANcaiceaitie\airiid2 S xia on 8187

PRIMARY CONSOLIDATION SETTLEMENTS:

Ow Apprimery

ksf inches
1.65 0.52
1.67 0.27
1.85 0.19
2.35 0.12
Total = 1.10

= AH x 12 in./ft x RR x Log (o/6,0)

Note:

inches

6.00 ksf =Maximum past pressure from consolidation tests -
See p 7 Calc 059896.01-G(B)-01, Rev 1
0.014 = RR, See p 13 Calc 05996.01-G(B)-03, Rev 1
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APPENDIX C o
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Prote n o

Do
q= 1.50 ksf "= 80.00 pcf GWT > 100 ft below grade 198" -0 :
B=  10.00 ft L= 100 ft (Strip Footing; L>>B) g 5
D,= 2.50 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 ~Z
SECONDARY SETTLEMENTS: A Secondary Settlement - = 12 in.M x C, x Log,o(At in min) '
LAYER AH O 0Omgp C. 4.64 7.02 7.32  =Logo(40 yrs x 525,960 min/yr) o
%/Log LogCycles LogCycles Log Cycles g
fit kef CycleTime in1Tmonth in20Yrs In40 Yrs ho
(min) inches inches inches i
1A 5.00 1.65 0.27 0.029 0.08 0.12 0.13 e
18 5.00 1.67 0.28 0.020 0.08 0.12 0.13 .
iC 7.50 1.85 0.31 0.031 0.13 0.20 0.20 v
10 10.00 235 0.39 0.039 0.22 0.33 0.4
Total = 0.51 0.77 0.80 inches
Note: C, = rate of secondary compression & is f(o\WGmep) - From Figure 2 in Calc 05896.01-G(B)-05, Rev 0

525,960 min = 1 yr = 385.25 days x 24 hr/day x 60 minvhr
43,830 mivmonth = 5259860 min/yr

12 monthslyr
SUMMARY OF SETTLEMENTS: A Secondary Settiement
LAYER AH Zorade Zng APgiaeic APprimary 1 month 20yrs 40 yrs
ft ft ft inches inches inches inches Inches
1A 5.00 5.00 2.50 0.04 0.52 0.08 0.12 0.13
i8 5.00 10.00 7.50 0.02 0.27 0.08 0.12 0.13
1C 7.50 16.25 13.75 0.02 0.19 0.13 0.20 0.20
iD 10.00 25.00 22.50 0.01 0.12 0.22 0.33 0.24

“Total= _ 0.09 1.10 0.51 0.77 0.80 inches

Total = 1.18 inches of inmediate settlement
1.89 inches after 1 month
1.95 inches after 20 years
1.98 inches after 40 years
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APPENDIX C c
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Prota % o
(o]
q= 2.80 ksf "= 80.00 pcf GWT > 100 ft below grade 201" -‘9 :
B= 8.30 ft L= 53 fi (Strip Footing; L>>B) 0 ©
D,= 4.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -~z
STRESSES BENEATH FOOTING:
LAYER AH Zorade Cre Zng m n loomer lcanter Ao, Oy o
*t ft kef ft kst ksf <
1A 265 5.33 0.43 1.33 2.00 20.00 0.240 0.96 2.48 2.90 nS
18 265 7.98 0.64 3.98 0.67 6.67 0.167 0.67 1.72 2.36 =y : o
1C 5.30 11.85 0.98 7.95 0.33 333 0.009 0.39 1.02 1.97 Valk
1D 10.60 19.90 1.59 15.90 0.17 1.67 0.051 0.20 0.52 2.19 § o
2|
Note: Crn = Zynae X 80, = (@~ D) X b ot =4 X b 0wt = 0o + B0, 3
komer = f{m & ) based on Fig 3.40 in Das(1985), where: m=bizy, b=B/2 n = Uzpg, where (=L/2 ol 2
ELASTIC SETTLEMENTS: . 5l8
LAYER  AH Ao, Cacsumed E E o APossic  *AHX12INM X €opry J f =
n ket %  Enm  kef % inches =1 K
1A 2.65 2.48 0.340 1 0.19 728 0.340 0.1 2 5
18 2.65 1.72 0.110 0.41 1564 0.110 0.04 z g
1c 5.30 1.02 0.045 0.61 2321 0.044 0.03 Tl Z
1D 10.60 0.52 0.018 0.78 2036 0018 . 0.02 ol X
Total = 0.19  inches 25
Note: Coct "™Ao,/E g
Assume: E/E,, Based on G/G,,, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 "
NOTE: E is directly related to G; i.e., E = 2 x (1+)) G §
PRIMARY CONSOLIDATION SETTLEMENTS: a
LAYER AH Cye Oy Appmey = AH X 12 in.Mt x RR x Log (0./0,0) 2
ft ksf ksf inches
1A 265 043 290 0.37 Note: 6.00 ksf =Maximum past pressure from consolidation tests - v
18 2.65 0.64 236 0.25 See p 7 Calc 05996.01-G(B)-01, Rev 1 5
1c 5.30 0.96 1.97 0.28 0.014 = RR, See p 13 Calc 05996.01-G(B)-03, Rev 1 "‘0
1D 10.60 1.59 2.1 0.22 ‘ __,
Total = 112 inches

e InectNGOPCcalc\oettio\sirip'd4 xis on §/10/97
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APPENDIX C
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Prota

q= 2.90 ksf "= 80.00 pcf GWT > 100 ft below grade 201"

B= 5.30 f L= 53 ft (Strip Footing; L>>B)

D= 4.00 ft Emax = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1
SECONDARY SETTLEMENTS: A Secondary Settiement = 12in.M x C, x Log,o{At in min)
LAYER AH Oy OW/Ompp C. 4.84 7.02 1.32 = Log,0(40 yrs x 525,960 minyr)

%/Log LogCycles Log Cycles Log Cycles
ft kef CycleTime In1month In20Yrs In40 Yrs
{min) inches inches inches
1A 2.85 2.90 0.48 0.0583 0.08 0.12 0.12
;) 265 2.36 0.39 0.039 0.06 0.09 0.09
1C 5.30 1.97 033 0.033 0.10 0.18 0.16
1D 10.60 2.1 035 0.035 0.21 0.31 0.33
Total = 0.44 0.67 0.70  inches
Note: C, = rate of secondary compression & Is (0 WG mep) - From Figure 2 in Calc 05896.01-G(B)-05, Rev 0

525,960 min = 1 yr = 365.25 days x 24 hr/day x 60 minhr
43,830 min/month = 525,960 minfyr

12 monthslyr
SUMMARY OF SETTLEMENTS: A Secondary Settiement
LAYER AH Zorade 798 AP gigatic APprmery 1 month 20yrs 40 yrs
ft ft ft inches inches inches inches inches
1A 265 5.33 1.33 0.11 0.37 0.08 0.12 0.12
1B 265 7.98 3.98 0.04 0.25 0.06 0.09 0.09
1C 5.30 11.95 7.95 0.03 0.28 0.10 0.15 0.16
1D 10.60 19.90 15.90 0.02 0.22 0.21 0.31 0.33

Y ———

“Total= _ 0.19 112 0.44 067  0.70 inches

Total = 1.32 Inches of immediate settlement
1.76 inches after 1 month
1.99 inches after 20 years
2.01 inches after 40 years
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APPENDIX C
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Protat
q= 2.50 ksf "= 80.00 pcf GWT > 100 ft below grade 199"
B= 6.00 ft L= 80 ft (Strip Footing; L>>B)
Dy= 4.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1
STRESSES BENEATH FOOTING:
LAYER AH Zorade Oy, Zng m n leomer - Ao, Oy
ft ft kef ft kef ksf
1A 3.00 5.50 0.44 1.50 2.00 20.00 0.240 0.96 2.09 2.53
1B 3.00 8.50 0.68 4.50 0.67 6.67 0.167 0.87 1.46 2.14
1C 6.00 13.00 1.04 9.00 033 3.3 0.009 0.39 0.86 1.90
1D 12.00 22.00 1.76 18.00 0.17 1.67 0.051 0.20 0.44 220
Note: Ov *Zgaae X Tt Aoy = (q - 1D) X logruer losrter = 4 X loomar Oy =0y, * Ao,
leomer = f(m & ) based on Fig 3.40 in Das(1995), where: m=bizy;, b=B/2 n = Uzy,, where I=L/2
ELASTIC SETTLEMENTS:
LAYER  AH Ao, Eoseumed E E Cactuns DPossic = AH X 12 INM X €y
ft ksf % Ene ksf % inches
1A 3.00 209 0.170 0.33 1231 0.170 0.08
18 3.00 1.48 0.080 0.48 1828 0.080 0.03
ic 6.00 0.86 0.030 0.70 2852 0.032 0.02
0 12.00 0.44 0.015 0.80 3037 0.015 . 0.02
Total = 0.13 inches
Note: toma  =Aoy/E '

Assume: E/Emu Based on G/Gp,, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3
NOTE: E is directly related lo G; i.e., E =2 x (1+4) G

PRIMARY CONSOLIDATION SETTLEMENTS:

LAYER AH Oy [\ Appimey =AHX 12in.M x RR x Log (0/0,0)
ft ksf ksf inches
1A 3.00 0.44 2.53 0.38 Note: 6.00 ksf =Maximum past pressure from consolidation tests -
18 3.00 068 214 025 See p 7 Calc 05996.01-G(B)-01, Rev 1
iC 6.00 1.04 1.90 0.26 0.014 =RR, See p 13 Calc 05996.01-G(B)-03, Rev 1
10 12.00 1.78 220 0.20
Total = 1.09 inches

e losctNOSRES calc\aattin\airiniid Xia on 8/16/07
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APPENDIX C
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Prow 8] o
o
q= 2.50 ksf %= 80.00 pcf GWT > 100 ft below grade 1.99 " v 2
B= 6.00 L= 60 ft (Strip Footing; L>>B) £o
D= 4.00 ft Emex = 3780 ksf - From Table 1 Calc 05896.01-G(B)-01, Rev 1 Cz
SECONDARY SETTLEMENTS: A Secondary Settlement - = 12 in./ft x C, x Log,q(At in min) .
LAYER  4AH O O/Omep C. 464 7.02 7.32 = Log,o(40 yrs x 525,960 min/yr) o
%/Log Log Cycles Log Cycles Log Cycles %
ft ksf CycleTime in1month In20Yrs in40 Yrs IR
(min) Inches inches inches & : o
1A 300 283 0.42 0.043 0.07 0.11 0.11 valr
1B - 3.00 2.14 0.36 0.038 0.08 0.09 0.09 e <
1c 6.00 1.90 0.32 0.032 0.11 0.18 0.17 ® >
1D 12.00 2.20 0.37 0.037 0.25 0.37 0.39 >
Total = 0.48 0.73 0.76  inches ol 2
r o
Note: C, = rate of secondary compression & is (o Womgp) - From Figure 2 in Calc 05896.01-G(B)-05, Rev 0 3 b %'
525,960 min = 1 yr = 365.25 days x 24 hr/day x 80 min/hr RS
43,830 min/month = 525960 minyr _ g o
12 months/yr z|d
P [}
o z
: z
SUMMARY OF SETTLEMENTS: A Secondary Settlement 1§
LAYER  AH Zorade Zng APussic  Appmay  imonth  20yrs 40yrs b 5
ft ft ft inches inches Inches inches inches o
1A 3.00 5.50 1.50 0.08 0.38 0.07 0.11 0.11 B
18 3.00 8.50 4.50 0.03 0.25 0.08 0.09 0.09 2
1C 6.00 13.00 9.00 0.02 0.26 0.11 0.16 0.17 o
10 12.00 22.00 18.00 0.02 0.20 0.25 0.37 0.39 a
Total = 0.13 1.09 0.48 0.73 0.76 inches o
Total = 1.23 inches of immediate settiement -
1.71 inches after 1 month §
1.98 inches after 20 years N
1.99 inches after 40 years 5

L igeoujososmcacieenisiskipid.xy on 6/1697
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APPENDIX C .
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Protl % g
q= 2.20 ksf = 80.00 pcf GWT > 100 ft below grade 202" oy b
B= 7.00 ft L= 70 ft (Strip Footing; L>>B) o o
D,= 4.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 Tz
STRESSES BENEATH FOOTING:
LAYER AH Zgrade o, Zng m n loormer Feanter Ao, Oy o
ft nt kef n kef kef <
1A 3.50 5.75 0.48 1.75 2.00 20.00 0.240 0.96 1.80 2.26 o2
1B 3.50 9.25 0.74 5.25 0.67 6.67 0.167 0.67 1.28 2.00 Gelo
1c 7.00 14.50 1.16 10.50 0.33 333 0.099 0.39 0.74 1.90 ValZ
1D 12.00 24.00 1.92 20.00 0.18 1.75 0.053 0.21 0.40 2.32 § Q
|5
Note: O * Zgade X Tt Ao, = (q - 1:Dy) X logrter loarter ™ 4 X loormer Oy ® Oy + A0, 3
l,,,..,-«m&n)baudonFloa.wlnDn(ww).whm:m-blz..,.b-ﬂlz n = Vz,,, where IsL/2 o f
ELASTIC SETTLEMENTS: ol @
LAYER  AH Ao, Coasumed E E Cocnm ADuesic = AHX 12 INMX tupy S f =
ft kst % Emex ksf % inches 1 4 §
1A 3.50 1.80 0.120 0.40 1497 0.120 0.05 —2|3
18 3.50 1.26 0.060 0.55 2074 0.061 0.03 z(2
1c 7.00 0.74 0.030 0.70 2652 0.028 0.02 | E
1D 12.00 0.40 0.010 0.86 3262 0012 . 002 S5
Total = 0.12  inches 2 >
Note: €Cocm ®Ao,/E £
Assume: E/Enu Based on G/Gye, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 D
NOTE: E is directly related 1o G; i.e., E = 2 x (141)) G ‘Z
PRIMARY CONSOLIDATION SETTLEMENTS: S
LAYER  AH o, Ou APpimey ™ AH X 12 In./ x RR x Log (0,/0,c) o
ft kef ksf inches
1A 3.50 0.48 2.26 0.41 Note: 6.00 ksf xMaximum past pressure from consolidation tests - v
18 3.50 0.74 2.00 0.25 ' See p 7 Calc 05996.01-G(B)-01, Rev 1 §
1c 7.00 1.18 1.90 0.25 0.014 = RR, See p 13 Calc 05696.01-G(B)-03, Rev 1 o
1D 12.00 1.82 2.32 0.17 =
Total = 1.08 Inches
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APPENDIX C
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Prow

q= 2.20 ksf "= 80.00 pcf GWT > 100 ft below grade 202"

B= 7.00 ft L= 70 ft (Strip Footing; L>>B)

D= 400 f Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1
SECONDARY SETTLEMENTS: A Secondary Settlement - = 12 in.M x C, x Log,o(At in min)
LAYER AH Oy O Ompp C. 4.84 1.02 1.32 = Log,o(40 yrs x 525,960 min/yr)

%/Log LogCycles Log Cycles Log Cycles
ft kef CycleTime in1month in20Yrs In40 Yrs
(min) inches inches inches
1A 350 228 0.38 0.038 0.07 0.1 0.12
18 3.50 2.00 0.33 0.033 0.08 0.10 0.10
ic 7.00 1.90 0.32 0.032 0.12 0.19 0.20
1D 12.00 2.32 0.39 0.039 0.26 0.40 0.41
Total = 0.52 0.79 0.83 inches
Note: C. = rate of secondary compression & is f(0 WO mgp) - From Figure 2 in Calc 05996.01-G(B)-05, Rev 0

525,960 min = 1 yr = 365.25 days x 24 hr/day x 60 min/hr
43,830 min/month= 525960 minfyr
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12 monthsiyr
SUMMARY OF SETTLEMENTS: A Secondary Settlement
LAYER  AH Zgrade Zng APueic  APpmay  1month  20yre 40yrs
ft ft ft inches Iinches inches inches inches
1A 350 5.75 1.75 0.05 0.41 0.07 0.11 0.12
18 3.50 9.25 5.25 0.03 0.25 0.08 0.10 0.10
1c 7.00 14.50 10.50 0.02 0.25 0.12 0.19 0.20
1D 12,00 24.00 20.00 0.02 0.17 0.26 040 0.41

“Totai= _ 0.42 _ 1.08 0.52 0.79 0.83 inches

Total = 1.20 inches of immediate settiement
1.72 inches after 1 month
1.99 inches after 20 years
2.02 inches after 40 years
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APPENDIX C -
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Protat _gg
q= 2.00 ksf n=  80.00 pcf GWT > 100 t below grade 1.98 " &
B= 8.00 ft L= 80 ft (Strip Footing; L>>B) 9°
D= 4.00 ft Ennex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
STRESSES BENEATH FOOTING:
LAYER AH Zorade (. Zng m n leomer lconter Ao, Oy o
" n kef n kef ksf <
1A 4.00 6.00 0.48 2.00 2.00 20.00 0.240 0.96 1.61 2.09 Ny
18 4.00 10.00 0.80 6.00 0.67 6.67 0.167 0.67 112 1.62 Palo
1c 8.00 16.00 1.28 12.00 0.33 333 0.099 0.39 0.66 1.94 “alZ
1D 10.00 25.00 2.00 21.00 0.19 1.90 0.058 0.23 0.39 2.39 § g
h ]
Note: Oye ™ Zgrade X Nt 40, = (q - vD9) X loanser loornter ™ 4 X loomer Oy ® Oy + Ac, §
komer = f(m & 1) based on Fig 3.40 in Das(1995), where: m=bizy;, b=B/2 N = Vzyg, where i=L2 ol Z
ELASTIC SETTLEMENTS: L
LAYER  AH A, Cassumed E E Cocnm APostc = AHX 12 INM X €orgr ~Ela
ft kst % " Emax ksf % inches ! ; :':
1A 4.00 1.81 0096 044 1672 0.008 0.05 ~2|5
1B 400 112 0.050 0.59 2230 0.050 0.02 HE
1c 8.00 0.66 0.024 0.73 2776 0.024 0.02 |z
10 10.00 0.39 0.013 0.82 3116 0013 . 002 ol%
Total = 041  inches d B
Note: € =Ac,/E ‘ g
Assume: E/En. Based on G/G,, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 .
NOTE: E s directly related to G; l.e., E=2x (1+y) G §
PRIMARY CONSOLIDATION SETTLEMENTS: v a
LAYER AH O, Oy Appimey =AH X 12in.M x RR x Log (0./0,0) o
ft kef kef inches
1A 4.00 0.48 2.00 0.43 Note: 6.00 ksf xMaximum past pressure from consolidation tests - o
18 4.00 0.80 1.92 0.26 See p 7 Calc 05998.01-G(B)-01, Rev 1 5
1c 8.00 1.28 1.4 0.24 0.014 = RR, See p 13 Calc 05996.01-G(B)-03, Rev 1 "“3
10 10.00 2.00 2.39 0.13 5
Total = 1.08 inches

L IoectNDGOOC\caichenitio\eirin\cHd xis on S/1E/R7
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APPENDIX C
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Proa
q= 2.00 ksf "= 80.00 pcf GWT > 100 ft below grade 198 "
B= 8.00 ft L= 80 ft (Strip Footing; L>>B)
D= 4.00 ft Emax = 3780 ksf - From Table 1 Caic 05996.01-G(B)-01, Rev 1
SECONDARY SETTLEMENTS: A Secondary Settlement - = 12 in.M x C,, x Log,o(At in min)
LAYER AH Oy O/ Ompp C. 4.64 1.02 1.32 = Log,o(40 yrs x 525,960 minyr)
%/Log LogCycles Log Cycles Log Cycles
ft kef CycleTime Infmonth In20VYrs In40 Yrs
{min) inches inches inches
1A 4.00 2.09 0.35 0.035 0.08 0.12 0.12
18 4.00 1.02 0.32 0.032 0.07 0.11 0.11
[ 8.00 1.94 0.32 0.032 0.14 0.22 0.23
10 10.00 2.39 0.40 0.040 0.22 0.34 0.35
Total= 0.52 0.78 0.81 inches
Note: C, = rate of secondary compression & is (oW mes) - From Figure 2 in Calc 05996.01-G(B)-05, Rev 0

525,860 min = 1 yr = 365.25 days x 24 hr/day x 60 min/hr
43,830 min/month = 525960 min/yr

19 95b50
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12 months/yr
SUMMARY OF SETTLEMENTS: A Secondary Settiement
LAYER  AH Zgrnde Zng APgnstc  OPpimay  1month  20yrs 40yrs
ft ft ft inches inches inches inches inches
1A 4.00 6.00 2.00 0.05 0.43 0.08 0.12 0.12
18 4.00 10.00 6.00 0.02 0.26 0.07 0.11 0.11
1C 8.00 16.00 12.00 0.02 0.24 0.14 0.22 0.23
1D 10.00 25.00 21.00 0.02 0.13 0.22 0.34 0.35

“Total= 0.1 1.06 0.52 0.78 0.81 inches

Total = 1.17 inches of inmediate settlement
1.68 inches after 1 month
1.95 inches after 20 years
1.98 inches after 40 years
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APPENDIX C
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Prota
q= 1.80 ksf n= 80.00 pcf GWT > 100 ft below grade 198"
B= 10.00 f# L= 100 ft (Strip Footing; L>>B)
D= 4.00 ft Emax = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1
STRESSES BENEATH FOOTING:
LAYER AH Zorade O, Zng m n leomer  J—— Ao, Gy
ft ft kef ft . kef kef
1A 5.00 6.50 0.52 250 - 2.00 20.00 0.240 0.96 142 1.94
iB 5.00 11.50 0.92 7.50 0.67 6.67 0.167 0.67 0.69 1.91
1C 7.00 17.50 1.40 13.50 0.37 3.70 0.108 0.43 0.64 2.04
1D 9.00 25.50 204 21.50 0.23 233 0.071 0.28 0.42 248
Note: Ove *Zgrage X T A0, = (q - D) X logrser loarter = 4 X loomer 'o..-o..uo.
loomer = f(m & n) based on Fig 3.40 in Das(1995), where: m=b/zy, b=B/2 n = Uzy,, whers =172
ELASTIC SETTLEMENTS:
LAYER AH Ao, €assumed E E Cactual Apm = AHx 12 in.M x Cactuat
ft ksf % Emex ksf % inches
1A 5.00 1.42 0.075 0.50 1883 0.075 0.05
iB 5.00 0.99 0.042 0.63 2380 0.042 0.02
1C 7.00 0.64 0.025 0.73 2753 0.023 0.02
10 8.00 0.42 0.015 0.80 3037 0.014 0.01
Total = 0.10 inches
Note: Eocial = Ao,/ E

Assume: E/En Based on G/G,,, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3
NOTE: E is directly related to G; i.e., E =2 x (1+)) G

PRIMARY CONSOLIDATION SETTLEMENTS:

LAYER AH [ Oy ADpimary
ft kef ksf inches
1A 5.00 0.52 1.94 0.48
18 5.00 0.92 1.01 0.27
1C 7.00 1.40 204 0.19
10 9.00 2.04 248 0.12
Total = 1.06

(9eotNOS0OT Calclsntie\arip\id.xis on 8/16/97

=AH x 12 in.ft x RR x Log (0 /0,c)

Note:

inches

6.00 ksf =Maximum past pressure from consolidation tests -
See p 7 Calc 05996.01-G(B)-01, Rev {
0.014 = RR, See p 13 Calc 05996.01-G(B)-03, Rev 1
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APPENDIX C ,

CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Protw
q= 1.80 ksf n= 80.00 pcf GWT > 100 ft below grade 198 "
8= 10.00 ft L= 100 ft (Strip Footing; L>>B)

D= 4.00 & Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1

SECONDARY SETTLEMENTS: A Secondary Settiement =12 in.M x C, x Log,(At in min)

LAYER AH Oy C/Omep C. 464 7.02 7.32 = Log,o(40 yrs x 525,960 min/yr)

%/Log LogCycles Log Cycles Log Cycles
ft ksf Cycle Time Infmonth In20Yrs in40 Yre

(min) inches Inches inches

1A 5.00 1.94 0.32 0.032 0.09 0.14 0.14

1B 5.00 1.81 0.32 0.032 0.09 0.14 0.14

1C 7.00 2.04 0.34 0.034 0.13 020 0.21

1D 8.00 248 0.41 0.041 0.20 0.1 0.32
Total = 0.52 0.78 082 inches

Note: C, = rate of secondary compression & is (0 WO mep) - From Figure 2 in Calc 05896.01-G(B)-05, Rev 0

525,980 min = 1 yr = 365.25 days x 24 hr/day x 60 minhr

1.68 inches after 1 month
1.95 inches after 20 years
1.98 Iinches after 40 years

43,830 min/month = 525960 minfyr
12 months/yr
SUMMARY OF SETTLEMENTS: A Secondary Settiement
LAYER  AH Zorade Zng APuosc  OPpmimey imonth  20yrs Oyrs
ft ft ft inches Inches inches inches inches
1A 5.00 6.50 250 0.05 0.48 0.09 0.14 0.14
1B 5.00 11.50 7.50 0.02 0.27 0.09 0.14 0.14
1c 7.00 17.50 13.50 0.02 0.19 0.13 0.20 0.21
1D 9.00 25.50 21.50 0.01 0.12 0.20 0.31 0.32
“Total=  0.10 _ 1.06 052 078 0.82 inches
Total = 1.17 inches of immediate settlement
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APPENDIX C .
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Protai _% g
q= 4.30 ksf n= 80.00 pcf GWT > 100 ft below grade 203" -g :
B= 3.70 f L= 37 ft (Strip Footing; L>>B) 5 ©
D= 6.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
STRESSES BENEATH FOOTING:
LAYER AH Zorade c,, Zng m n leomer lconter Aa, ay o
ft ft kef n ksf ksf <
1A 1.85 6.93 0.55 0.93 2.00 20.00 0.240 0.96 367 422 0o
18 1.85 8.78 0.70 2.78 0.67 6.67 0.167 0.87 2.55 325 » alo
1c 3.70 11.55 0.92 5.55 0.33 33 0.099 0.39 1.51 243 valZ
1D 7.40 17.10 1.37 11.10 0.17 1.67 0.051 0.20 0.77 2.14 ’8" o
vl
Note: Ore = Zorade X Ao, = (Q - YD) X losrser loanter = 4 X loorrer Gy ® O + Ao, g
loomer = f(m & n) based on Fig 3.40 in Das(1995), where: m=b/ze,, b=B/2 n = [izy,, where [=L/2 olz
ELASTIC SETTLEMENTS: ool3
LAYER  AH A, Connumed E E Cocr Avostc = AH X 12 INM X Epcary JE|3
n kef % T Epm . ksf % Inches "33
1A 1.85 367 1.000 0.08 314 1.168 0.28 2 A
18 1.85 2.55 0.364 0.19 702 0.364 0.08 z|2Q
1C 3.70 151 0.085 0.47 1776 0.085 0.04 ° z
1D 7.40 0.77 0.030 0.70 2652 0.029 0.03 ol £
Total = 040 inches M
Nole: Coow ®Ao,/E ’ ' 2
Assume: E/En. Based on G/Gp,, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 F
NOTE: E Is directly related to G; l.e., E = 2 x (1+}) G g
PRIMARY CONSOLIDATION SETTLEMENTS: :
LAYER  4H Ore o Apprimery = BH X 12 .M x RR X Log (0,/0,0) §
ft ksf ksf inches
1A 1.85 0.55 4.22 0.27 Note: 6.00 ksf =Maximum past pressure from consolidation tests -
18 1.85 0.70 325 0.21 See p 7 Calc 05996.01-G(B)-01, Rev 1 g
1C 3.70 0.92 243 0.26 0.014 = RR, See p 13 Calc 05896.01-G(B)-03, Rev 1 m
1D 7.40 1.37 2.14 0.24 o
Total = 098  inches -

e on §/1697
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APPENDIX C
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Protw %b
[0}
q= 4.30 ksf "= 80.00 pcf GWT > 100 ft below grade 203" -D;"
B= 3701 L= 37 R (Strip Footing; L>>B) oo
D= 6.00 f Emex = 3780 ksf - From Table 1 Caic 05996.01-G(B)-01, Rev 1 - Z
SECONDARY SETTLEMENTS: A Secondary Settiement =12 in.M x C, x Log,¢(At in min)
LAYER AH Oy OO e C. 4.64 7.02 7.32 = L 0g1o(40 yrs x 525,960 min/yr) o
%/Log LogCycles LogCycles Log Cycles s
ft ksf CycleTime iIn1month In20Yrs in40 Yre (9_\\ g
(min) inches inches inches ® o o
1A 1.85 4.22 0.70 0.104 0.1 0.16 0.17 A 2 c
] :] 1.85 3.25 0.54 0.083 0.07 0.10 0.10 e 'E
iC 3.70 243 0.41 0.041 0.08 0.13 0.13 ® z
10 7.40 2.14 0.38 0.036 0.15 0.22 0.23 o
Total = 0.41 0.61 0.84  inches ol Z
-lo
Note: C, = rate of secondary compression & Is f(0\/omep) - From Figure 2 in Calc 05896.01-G(B)-05, Rev 0 B a g
625,960 min = 1 yr = 385.25 days x 24 hr/day x 80 mirvhr : E =
43,830 min/month = 525960 min/yr ole
12 months/yr =z 'o_"
&l =z
. z
SUMMARY OF SETTLEMENTS: A Secondary Settiement 51 &
LAYER  AH Zorade Zng Auestc  APpiney 1month  20yrs  4Oyre 3 m
ft ft ft inches inches inches inches inches é
1A 1.85 6.93 0.93 0.26 0.27 0.11 0.16 0.17 ,’:
18 1.85 8.78 2.78 0.08 0.21 0.07 0.10 0.10 P~
1C 3.70 11.55 5.55 0.04 0.26 0.08 0.13 0.13 2
1D 7.40 17.10 11.10 0.03 0.24 0.15 0.22 0.23 a
Total = 0.40 0.98 0.41 0.61 0.64 inches =
Total = 1.39 inches of immediate settiement °
1.79 inches after 1 month a
2.00 inches after 20 years 0
2.03 inches after 40 years &

[gectN0S0OS\Calc\sattie \pirip\d0.xis on 8/18/97
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APPENDIX C _
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Protw _%30
o
qs= 3.30 ksf "= 80.00 pcf GWT > 100 ft below grade 198 " ;9 :
B= 5.00 ft L= 50 ft (Strip Footing; L>>B) oo
D= 6.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -2
STRESSES BENEATH FOOTING:
LAYER AH Zorade Ove Zng m n leomer leonter Ao, Our o
ft ft ksf ft kef kef 5
1A 2.50 7.25 0.58 1.25 2.00 20.00 0.240 0.96 2.71 3.29 E\\ o
iB 250 9.75 0.78 3.75 0.67 6.67 0.167 0.67 1.88 266 x : o
iC 5.00 13.50 1.08 7.50 0.33 33 0.089 0.39 1.1 2.19 Vo ,.’3
1D 10.00 21.00 1.68 15.00 0.17 1.67 0.051 0.20 0.57 2.25 § 2
v ’-
>
Note: O = Zguw X 1y 80, = (@ - 1D X loarser bourtr = 4 X loomar Ou = 010 + Ao, 3
la,,,,,,-l(m&n)bnndonFlg3.40hD¢0(1995).whm:m*blz..,btm n = lz,,, wheve I=L/2 o z
ELASTIC SETTLEMENTS: 0 5 E
LAYER  AH Aa, Cassumed E E Cocnal DPestc = AHX12INM X €y JF|H
. Pim
n kef % T Ea ke % inches y 2l 5
1A 2.50 2.7 0.440 1017 629 0.430 0.13 ~215
18 2.50 1.88 0.135 0.37 1407 0.134 0.04 z|3
1C 5.00 1.11 0.055 0.57 2149 0.052 0.03 : g
1D 10.00 0.57 0.022 0.75 2824 0.020 . 0.02 g fn
Total = 0.22  Inches 419
Note: Cow ® A0, /E ) Q
Assume: E/E,, Based on G/G,,, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 F
NOTE: E Is directly related to G; L.e., E = 2 x (1+) G B
x
PRIMARY CONSOLIDATION SETTLEMENTS: Q
LAYER AH O, Oy Appimey = AH X 12in.M x RR x Log (0,4/0,,) o
ft kef kef inches
1A 2.50 0.58 3.29 0.32 Note: 6.00 ksf =Maximum past pressure from consolidation tests - o
1B 2.50 0.78 2.66 0.22 See p 7 Calc 05996.01-G(B)-01, Rev 1 4
1C 5.00 1.08 2.19 0.26 0.014 =RR, See p 13 Calc 05996.01-G(B)-03, Rev 1 m
10 10.00 1.68 225 0.21 e
Total = 1.01 inches 2
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APPENDIX C g
b &
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Piotat 9\.0
D (o)
q= 3.30 ksf "= 80.00 pcf GWT > 100 ft below grade 198 " 0O :
B= 5.00 f L= 50 ft (Strip Footing: L>>B) -g o
D= 6.00 ft Emex = 3780 ksf - From Table 1 Calc 05896.01-G(B)-01, Rev 1 ~Z
SECONDARY SETTLEMENTS: A Secondary Settlement = 12 in.M x C, x Log,o(At in min)
LAYER AH o, OWOmep C. 4.64 7.02 7.32 = Logo(40 yrs x 525,980 min/yr) o
%/Log Log Cycles Log Cycles Log Cycles ) s
ft kst Cycle Time in1month In20Yrs In40 Yre 0 g
(min) Inches inches Inches 6; oo
1A 250 3.20 0.55 0.085 0.08 0.14 0.14 valf
18 250 268 0.44 0.047 0.08 0.10 0.10 2le
iC 8.00 219 0.37 0.037 0.10 0.18 0.16 :
1D 10.00 225 0.38 0.038 0.21 0.32 0.4 o
Total = 0.47 0.74 0.74  inches ol 2
r o
Note: C. = rate of secondary compression & i8 f(0,/G) - From Figure 2 in Calc 05896.01-G(B)-05, Rev 0 3 g g
525,960 min = 1 yr = 365.25 days x 24 hr/day x 80 min/hr ' : n
43,830 mimonth = 525,960 minyr ~3|8
12 months/yr z g
Zl=
. z
SUMMARY OF SETTLEMENTS: A Secondary Settiement 5 g
LAYER AH Zgrade Zng ADgiosic Appimey 1 month 20yre 40yrs 3m
ft ft ft inches inches inches inches inches 2
1A 2.50 7.25 1.25 0.13 0.32 0.09 0.14 0.14 r
18 2.50 9.75 3.75 0.04 0.22 0.08 0.10 0.10 5
1c 8.00 13.50 7.50 0.03 0.26 0.10 0.15 0.16 4
1D 10.00 21.00 15.00 0.02 0.21 0.21 0.32 0.34 e
Total = 0.22 1.01 0.47 0.71 0.74 inches =4
Total = 1.24 inches of inmediate settiement x
1.71 inches after 1 month o
1.95 inches after 20 years N
1.98 Inches after 40 years | 5’
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Assume: E/E.. Based on G/Gy,, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3

NOTE: E is directly related to G; i.e.,E = 2x (1+) G

LAYER

s & » » .‘uUuUU“UVuUNNNNNNNNNN——-__—____
a v b o _OWquuOuN-O'ﬂﬁﬂmu‘um_owOﬂmuhuw-og.iaugu
APPENDIX C
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Prow 8I°
X
q= 2.80 ksf "= 80.00 pcf GWT > 100 ft below grade 200" D :
B= 8.00 ft L= 80 ft (Strip Footing; L>>B) (\ o
D= 6.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 ° z
STRESSES BENEATH FOOTING:
LAYER  AH Zorade O Zng m n lcomer Lconter Ao, Ou °
"t n kef n ksf kef <
1A 3.00 7.50 0.60 1.50 2.00 20.00 0.240 0.08 2.23 2.83 N
18 3.00 10.50 0.84 4.50 067 - 667 0.167 0.67 1.55 2.39 6;: o
1Cc .00 15.00 1.20 9.00 0.33 3.33 0.009 0.39 0.92 2.12 JalZ
1D 12.00 24.00 1.92 18.00 0.17 1.67 0.051 0.20 0.47 2.39 § Q
|l
>
Note: Oy ® Zguae X 1t Ao, = (q - 71Dy X logrser loorter = 4 X loomer Oy ® Oy + Ac, 2
leomer = f(m & 1) based on Fig 3.40 in Das(1995), where: m=bizy,, beB/2 n = Uzyy, where I=L/2 ol 2
ELASTIC SETTLEMENTS: B
LAYER AH Ao, €essumed E E Eoctual ADgyosic =AHX 12 ln.ch.,. S ,E _z-!
f kef % T Cna ks % inches y 332
1A 3.00 2.23 0.210 0.28 1069 0.208 0.07 ,_‘;3 =
18 3.00 1.55 0.085 0.47 1776 0.087 0.03 z g
1c 6.00 0.92 0.035 0.67 2536 0.036 0.03 °lz
10 12.00 0.47 0.018 0.79 3001 0.016 0.02 S g
Total = 016  inches ML
Note: Caaat =Ac,/E ) 2
>
[
-4
>
w
x
(2]
o]
o
m

1A
18
1C
10

L Igeothoseescalcisetioisbipids e on 81097

PRIMARY CONSOLIDATION SETTLEMENTS:

AH G,y L APpimery =AH X 12in.M x RR x Log (0 /0.0)
ft ksf kef inches
3.00 0.60 283 0.4 Note: 6.00 ksf =Maximum past pressure from consolidation tests -
3.00 0.84 2.39 023 See p 7 Calc 05998.01-G(B)-01, Rev 1
6.00 1.20 2.12 0.25 0.014 = RR, See p 13 Calc 05996.01-G(B)-03, Rev 1
12.00 1.92 239 0.19
Total = 1.01 inches
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APPENDIX C
0«
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Prott 2 o
o
q= 2.80 ksf "= 80.00 pcf GWT > 100 ft below grade 200" e :
B= 8.00 ft L= 60 ft (Strip Footing; L>>B) 5 o
D= 8.00 ft Emex = 3780 kst - From Table 1 Calc 05996.01-G(B)-01, Rev 1 ~Z
SECONDARY SETTLEMENTS: A Secondary Settlement - = 12 in.M x C, x Log,o(At in min)
LAYER  AH O 0O mpp C. 464 7.02 7.32 = Log,o(40 yrs x 525,960 min/yr) o
%/Log LogCycles Log Cycles Log Cycles §,
ft kef Cycle Time in1month in20Yrs In40Yrs 6 g
(min) inches inches inches 8 ol o
1A 3.00 2.83 0.47 0.051 0.08 0.13 0.13 v E
18 3.00 2.30 0.40 0.040 0.07 0.10 0.10 ele
1C 6.00 212 0.35 0.038 0.12 0.17 0.18 ° »
10 12.00 2.39 040 0.040 0.27 0.40 0.42 o
Total = 0.53 0.81 0.84  inches ol Z
19
Note: C, = rate of secondary compression & is f(0W/Omge) - From Figure 2 in Calc 059896.01-G(B)-05, Rev 0 02 g
525,860 min = 1 yr = 385.25 days x 24 hr/day x 80 min/hr ~ '; L]
43,830 min/month = 525060  min/yr v 3] e
12 months/yr ~z| A
z|©
o <
1z
SUMMARY OF SETTLEMENTS: A Secondary Settlement =1 £
LAYER AH Zgrade Zng AP otestic Appimey 1 month 20yrs 40 yre s 5
ft ft ft inches inches inches Inches inches C;>
1A 3.00 7.50 1.50 0.07 0.34 0.08 0.13 0.13 <4
1B 3.00 10.50 v 4.50 0.03 0.23 0.07 0.10 0.10 N
1C 6.00 15.00 9.00 0.03 0.25 0.12 0.17 0.18 ®
1D 12.00 24.00 18.00 0.02 0.19 0.27 0.40 0.42 8
Total = 0.15 1.01 0.53 0.81 0.84 inches =4
Total = 1.16 inches of immediate settlement °
1.70 inches after 1 month §
1.97 inches after 20 years o
2.00 inches after 40 years F;
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133HS NOILVINDIVD
NOILVHOJHOD ONINIINIONI ¥ILSE83M 3 INOLS




Assume: E/En. Based on G/Gp,, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3
NOTE: E is directly related to G; l.e.,, E=2 x (1+)) G

PRIMARY CONSOLIDATION SETTLEMENTS:

:3::3:3::‘::3‘:33‘:8322:3232':85;:;;Z&;:So.qau.u

APPENDIX C .

CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Prota _% o

(o]

q= 2.40 ksf n= 80.00 pcf GWT > 100 ft below grade 199" g 2

B= 8.00 ft L= 80 ft (Strip Footing; L>>B) o ©

D= 6.00 ft Epa = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 ~z

STRESSES BENEATH FOOTING:

LAYER AH Zorade g, Zng m n leorner leanter Ao, Oy o

ft ft kef ft ksf kef <

1A 4.00 8.00 0.64 2.00 2.00 20.00 0.240 0.98 1.84 2.48 N2
18 4.00 12.00 0.96 6.00 0.67 6.67 0.167 0.67 1.28 2.24 52la
1C 8.00 18.00 1.44 12.00 0.33 3.33 0.099 0.39 0.78 2.20 JalZ
1D 8.00 26.00 2.08 20.00 0.20 2.00 0.061 0.24 0.47 255 ’g" o
|l r
Note: Ove = Zguse X Nt A0, = (q - 109 X loorser loarter * 4 X loomer Oy =0y + Ac, 5
loomer ™ f{m & 1) based on Fig 3.40 in Das(1995), where: m=bizy,, b=B/2 n = Vzog, where l=L/2 ol 2
ELASTIC SETTLEMENTS: A
LAYER  AH Ac, Easnumed E E e APesc  *AHX12INMX M E
ft kef % T Ene ks % inches - P
1A 4.00 1.84 0.126 0.39 1460 0.126 0.08 ~2| %
18 4.00 1.28 0.085 0.53 2008 0.084 0.03 z|Q
1c 8.00 0.78 0.028 0.71 2690 0.028 0.03 °lz
1D 8.00 0.47 0.017 0.79 2068 0.018 0.02 1 £
Toml= 043 inches 3|

Note: Cocha " Ao, /E ) Q

3

>

x

(9]

(o]

o

m

L ipeotpiosoescotssuripics.co on 8107

LAYER AH Cye Oy Appimey = AHX 12 in.M x RR x Log (0, /0,.)
ft kef ksf inches
1A 4.00 0.64 2.48 0.40 Note: 6.00 ksf =Maximum past pressure from consolidation tests -
18 4.00 0.96 2.24 0.25 See p 7 Calc 05996.01-G(B)-01, Rev 1
1C 8.00 1.44 2.20 0.25 0.014 = RR, See p 13 Caic 05896.01-G(B)-03, Rev 1
10 8.00 208 2.55 0.12
Total = 1.01 inches
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APPENDIX C
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Protat %ﬁo
(o]
qs= 2.40 ksf "= 80.00 pcf GWT > 100 ft below grade 199" O2
B= 8.00 ft L= 80 ft (Strip Footing; L>>B) o=
D= 6.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 _0__ 'cz)
SECONDARY SETTLEMENTS: ASecondary Settiement - =12 in./Mf x C, x Logyo(At in min) '
LAYER AH Oy C/Omep C. 4684 7.02 7.32 = Log,,(40 yrs x 525,960 min/yr) o
%/Log Log Cycles Log Cycles Log Cycles =
ft kef Cycle Time iIn1month In20Yrs In40Yrs DNo
(min) inches inches inches m : o
1A 4.00 2.48 0.41 0.042 0.09 0.14 0.15 Val?
18 4.00 2.24 0.37 0.037 0.08 0.13 0.13 e g
1c 8.00 2.20 0.37 0.037 0.17 0.25 0.26 v >
1D 8.00 2.55 0.42 0.044 0.19 0.29 0.31 5
Total = 0.54 0.84 0.85  inches ol
r @]
Note: C, = rate of secondary compression & is f(0W/Ome) - From Figure 2 in Calc 05896.01-G(B)-05, Rev 0 3 a g
525,960 min = 1 yr = 365.25 days x 24 hr/day x 60 min/hr , '; )
43,830 min/month = 525960 minyr . g o
12 months/yr z| 4
z|2
. 4
SUMMARY OF SETTLEMENTS: 4 Secondary Settlement 51§
LAYER AH Zgrade Zng APoiestc APpmay  1month  20yrs 40yrs ] E
nt ft ft Inches inches inches Inches inches t;)
1A 4.00 8.00 2.00 0.08 0.40 0.09 0.14 0.15 >
18 4.00 12.00 6.00 0.03 0.25 0.08 0.13 0.13 2
1c 8.00 18.00 12.00 0.03 0.25 0.17 0.25 0.28 [
1D 8.00 26.00 20.00 0.02 0.12 0.19 0.20 0.31 9
Total = 0.13 1.01 0.54 0.81 0.85 inches o
Total = 1.14 inches of inmediate settlement -
1.68 inches after 1 month 3
1.96 inches after 20 years 1
1.99 inches after 40 years ?:

Wﬂ on 5/1697
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Assume: E/E,. Based on G/G,,, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3
NOTE: E is directly related to G; l.e., E=2 x (1+)) G

PRIMARY CONSOLIDATION SETTLEMENTS:

::.:::::8::‘:::‘::3‘:8323:32:3'385;:;;;;;:ao.qou.

APPENDIX C o«

CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Prota no

(o]

g= 2.20 ksf "= 80.00 pcf GWT > 100 ft below grade 200" i\n :

B= 10.00 ft L= 100 ft (Strip Footing; L>>B) o ©°

D= 6.00 Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 ~z

STRESSES BENEATH FOOTING:

LAYER AH Zorade [+ Ing m n Veomer | F—— Ao, Oy o

ft ft kef ] - kef kef <

1A 5.00 8.50 0.88 25  2.00 20.00 0.240 0.96 1.65 2.33 -
18 5.00 13.50 1.08 7.50 0.67 8.67 0.167 0.67 1.15 223 Falo
1C 5.00 18.50 148 12.50 0.40 4.00 0.115 0.48 0.79 227 olZ
1D 9.00 25.50 2,04 19.50 0.26 2.56 0.078 0.31 0.53 257 g|e
. ele
>
Note: O ™ Zguse X Yt Ay = (Q - 1Dy) X loarser loarter ™ 4 X loomer Oy ® 0y + Ad, 3
Laomer = f(m & n) based on Fig 3.40 in Das(1985), where: m=biz,,, b=B/2 N = Uizpg, where laL/2 olz
L of
ELASTIC SETTLEMENTS: o5 =4
LAYER  aH Ac, Easomed E E Conm  APuasc = AHX12INMX Gy -1
n kef % T Epm kel % inches U
1A 5.00 1.85 0.100 ' 043 1637 0.101 0.08 ~2|5
18 5.00 1.5 0.052 0.58 2197 0.052 0.03 z|2
1c 5.00 0.79 0.032 0.69 2613 0.030 0.02 °|z
1D 9.00 0.53 0.020 0.78 2877 0.019 0.02 ol £
Total = 043 inches Im

Note: Conmt ®Ao,/E ’ =

b

7

(74

x

(2]

o

o

m

LAYER AH L Oy Appimey =AH X 12in.M x RR x Log (0, J0.0)
ft ksf kef inches
1A 5.00 0.68 233 0.45 Note: 6.00 ksf =Maximum past pressure from consolidation tests -
18 5.00 1.08 2.23 0.26 See p 7 Calc 05996.01-G(B)-01, Rev 1
iC 5.00 1.48 2.27 0.16 0.014 = RR, See p 13 Calc 05996.01-G(B)-03, Rev 1
1D 9.00 2.04 2.57 0.18
Total= 1.02 inches

e fO0ctNOGASS Calclaattin\airinidfl i 00 8/16/07
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APPENDIX C R
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Prota Qe
0 (o]
q= 2.20 ksf "= 80.00 pcf GWT > 100 ft below grade 200" IS :
B= 10.00 ft L= 100 ft (Strip Footing; L>>B) 0o
D,= 6.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 ~Z
SECONDARY SETTLEMENTS: A Secondary Settlement - =12 in.M x C, x Log,o(At in min)
LAYER  AH Oy OlOmpp C. 4.64 7.02 7.32 = Log,,(40 yrs x 525,960 min/yr) °
' %/Log LogCycles Log Cycles Log Cycles %
n kef Cycle Time Inimonth In20Yrs In40 Yrs bs
(min) inches inches inches Polo
1A 5.00 2.33 0.39 0.039 0.11 0.16 0.17 ~ 2 E
1B 5.00 2.23 0.37 0.037 0.10 0.16 0.16 % =
iC $.00 227 0.38 0.038 0.11 0.16 0.17 5
10 9.00 257 043 0.044 0.22 0.34 0.35 o
Total = 0.54 0.82 0.85  inches o|Z
r o
Note: C, = rate of secondary compression & is f(c,/,,) - From Figure 2 in Calc 05896.01-G(B)-05, Rev 0 3 g g
525,960 min = 1 yr = 365.25 days x 24 hr/day x 60 min/hr % )
43,830 min/month = 525960 minfyr 3|8
12 months/yr z| =
z (o]
o -4
. 4
SUMMARY OF SETTLEMENTS: A Secondary Settiement 51 £
LAYER  aH Zornde Zng APustc  APpmay 1month  20yrs  4Oyrs 3
ft ft ft inches inches Inches inches Inches =4
1A - 5.00 8.50 250 0.08 0.45 0.11 0.16 0.17 <
1B 5.00 13.50 7.50 0.03 0.26 0.10 0.16 0.16 3
1C 5.00 18.50 12.50 0.02 0.16 0.1 0.16 017 4
1D 9.00 25.50 19.50 0.02 0.15 0.22 0.34 0.35 8
Total=  0.13 1.02 0.54 0.82 0.85 inches =4
Total = 1.18 inches of inmediate settlement .
1.69 inches after 1 month §‘
1.97 inches after 20 years N
2.00 inches after 40 years I I
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APPENDIX C

CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Potet
q= 5.75 ksf "= 80.00 pcf GWT > 100 ft below grade 203"
B= 2.60 ft L= 28 ft (Strip Footing; L>>B)
D= 8.00 ft Emax © 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1
STRESSES BENEATH FOOTING:
LAYER AH Zorade O, Zng m n leomer leonter Aa, Oy
ft ft ksf ft ksf kef

1A 1.30 8.65 0.69 0.65 200 20.00 0.240 0.98 4.90 5.59

1B 1.30 9.95 0.80 1.95 0.87 6.67 0.167 0.67 34 4.21

1C 260 11.90 0.85 390 0.33 3.33 0.000 0.39 2.02 2.97

10 5.20 15.80 1.26 7.80 0.17 1.67 0.051 0.20 1.03 2.30
Note: Ove ® Zgade X Tt Ao, = (q - D) X loerter loorter = 4 X loomar Oy = Oy, + Ac,

Im=f(m&n)basodonFlg3.40hDu(1995),where:m-blz,.,.bcﬂlz n = Iz, where I=L/2
ELASTIC SETTLEMENTS:
LAYER AH Ac, €aseumed E E Egctnl Apgiac = AH X 12 IN.M X €gpm
ft kef 7 % | ksf % inches

1A 1.30 4.90 1.000 0.08 314 1.563 0.24 E/Enex =0.083 fore> 1%

18 1.30 KX )| 1.000 0.08 314 1.088 0.17

iC 260 2.02 0.155 0.34 1301 0.155 0.05

1D 5.20 1.03 0.048 0.61 2302 0.045 0.03

Total = 0.49 inches

Note: Cactual = Ao, /E )

Assume: E/Ene  Based on G/G,, from Geomatrix Calc 05908.01-G(P05)-1, Rev 0, p12/29 of Section 1.3
NOTE: E is directly related to G; i.e., E = 2 x (1+4) G

} - 20
"ON NOILYINDVD

LAYER

1A
18
ic
1D

AH
ft
1.30
1.30
260
5.20

e lonoiNOGRRA\caiCianttia|aiinidfl xis on S1AR7

PRIMARY CONSOLIDATION SETTLEMENTS:

Oy Oy Appvinly

kef kef inches
0.69 5.59 0.20
0.80 4.21 0.16
0.95 297 0.22
1.26 2.30 0.23
Total = 0.80

= AH x 12 in.M x RR x Log (0 /0,0)

Note:

inches

8.00 ksf =Maximum past pressure from consolidation lests -

See p 7 Calc 059986.01-G(B)-01, Rev 1
0.014 = RR, See p 13 Calc 05996.01-G(B)-03, Rev 1

3002 XSVLIYNOILLO
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APPENDIX C
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Protw 3 o
Ho
q= 5.75 ksf "= 80.00 pcf GWT > 100 ft below grade 203" o
B= 2.60 ft L= 26 ft (Strip Footing; L>>B) b b
D,= 8.00 ft Enax = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 —_ 'g
SECONDARY SETTLEMENTS: A Secondary Settiement = 12 in.M x C, x Logyo(At In min) '
LAYER AH Oy L. C. 464 7.02 7.32  =L0g,,(40 yrs x 525,960 min/yr) o
%/Log Log Cycles Log Cycles Log Cycles ;,
ft kef CycleTime in1month In20Yrs In40 Yrs NS
(min) inches inches Inches ™) : o
1A 1.30 5.59 0.93 0.283 0.20 0.31 0.32 e @ s
18 1.30 421 0.70 0.103 0.07 0.1 0.12 el e
1c 2.60 297 0.49 0.054 - 0.08 0.12 0.12 M RS
1D 8.20 2.30 0.38 0.038 0.1 0.17 0.17 '5‘
Total = 0.47 0.74 0.74  inches o=
r (=4
Note: C. = rate of secondary compression & is f(0,/0p,) - From Figure 2 in Calc 059896.01-G(B)-05, Rev 0 o2 z
525,960 min = 1 yr = 385.25 days x 24 hr/day x 60 minvhr i =
43,830 minmonth = 525960 min/yr ! g §
12 months/yr ~=z|=
z|S
. z
SUMMARY OF SETTLEMENTS: A Secondary Settiement =1 §
LAYER AH Zgrade Zng ADetestc Appimey 1month  20yrs 40yre lm
fn ft ft inches  Inches  inches  inches Inches 2 ®
1A 1.30 8.65 0.65 0.24 0.20 0.20 0.31 0.32 =
18 1.30 9.95 1.95 0.17 0.16 0.07 0.11 0.12 o
1C 2.60 11.90 3.90 0.05 0.22 0.08 0.12 0.12 @
1D 5.20 15.80 7.80 0.03 0.23 0.11 0.17 0.17 a
Total = 0.49 0.80 0.47 0.71 0.74 inches o
Total = 1.29 inches of inmediate settiement -
1.78 inches after 1 month b
2.00 inches after 20 years "f"
2.03 inches after 40 years {;°>

{geotNOSS00 \caic\settio\eirip\dl.xis on 5/16/97
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APPENDIX C
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Protat %;
Q= 3.60 ksf %= 80.00 pcf GWT > 100 ft below grade 2.00 " & 2
B= 5.00 L= 80 ft (Strip Footing; L>>B) 55
D= 8.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 —~ g
STRESSES BENEATH FOOTING:
LAYER AH Zorade o, Zng m n lcomer  J— Ag, Oy °
ft ft kef ft kef kef <
1A 2.50 9.25 074 1.25 2.00 20.00 0.240 0.96 2.84 ass i g
1B 2.50 11.75 0.94 3.76 0.87 6.67 0.167 0.67 1.08 2.92 (a : o
1C 5.00 15.50 1.24 7.50 0.33 333 0.099 0.39 1.17 2.41 “ o '!:
10 10.00 23.00 1.64 15.00 0.17 1.67 0.051 0.20 0.60 244 é e
c
Note: Ove ™ Zgrade X Tt Ao, = (q - D) X lgrer Toarser = 4 X loomer Oy = O\ + Ao, ? ?_f
loomer ™ f(m & n) based on Fig 3.40 in Das(1995), where: m=b/zy,, b=B/2 n = Vzy,, where I=L/2 o 4
ELASTIC SETTLEMENTS: et 5
LAYER  AH Aa, Easoumed E E Comt  APsesic = AHX12INMX Epp 92|z
ft ksf % Emax ksf % inches \ : %‘
1A 250 2.84 0.470 0.16 604 0.471 0.14 —_~ g :
1B 250 1.88 0.145 0.38 1352 0.146 0.04 -9
1C 5.00 117 0.055 0.57 2149 0.054 0.03 o ;
10 10.00 060 . 0.020 0.76 2877 0.021 0.02 > ‘z:
Total = 0.24 inches » §
Note: Coctual = Ag,/ E ) <;:
Assume: E/Eme;  Based on G/Gpe from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/20 of Section 1.3 >
NOTE: E is directly related to G; l.e.,E =2 x (1+p) G g
PRIMARY CONSOLIDATION SETTLEMENTS: :
LAYER AH O, Oy Apprimay =AH X 12in.M x RR x Log (04/0,,) 8
nt ksf kef inches o
1A 2.50 0.74 3.58 0.29 Note: 6.00 ksf =Maximum past pressure from consolidation tests -
1B 2.50 0.94 292 0.21 See p 7 Calc 058968.01-G(B)-01, Rev 1 s
1C 8.00 1.24 2.41 0.24 0.014 = RR, See p 13 Calc 05996.01-G(B)-03, Rev 1 -
1D 10.00 1.84 244 0.21 N
Total = 0.94 inches B

{__ lgeoliosesscakestteontpids e on 811697
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APPENDIX C
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Protw

q= 3.60 ksf n= 80.00 pcf GWT > 100 ft below grade 200"

B= 5.00 ft L= §0 ft (Strip Footing; L>>B)

D= 8.00 Emax = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1
SECONDARY SETTLEMENTS: A Secondary Settiement = 12 in.M x C, x Log,o(At in min)
LAYER AH Oy OW/Omp C. 4.64 7.02 1.32 = Logo(40 yrs x 525,960 min/yr)

%/Log LogCycles Log Cycles Log Cycles
ft ksf CycleTime in1fmonth In20Yrs In40 Yrs
{min) inches inches inches
1A 2.50 .58 0.60 0.074 0.10 0.16 0.16
18 . 250 292 0.49 0.053 0.07 0. 0.12
1C 5.00 2.4 0.40 0.040 0.1 0.17 0.18
10 10.00 244 0.41 0.041 0.23 0.35 0.36
Total = 0.52 0.78 082 inches
Note: C. = rate of secondary compression & Is f(0,/0,) - From Figure 2 in Calc 05996.01-G(B)-05, Rev 0

525,960 min = 1 yr = 385.25 days x 24 hr/day x 80 min/hr
43,830 mivmonth = 525960 minfyr

] P50
‘ON'O'M 80 0P

QaYy®
dNON9 3 NOISIAIQ

12 monthsiyr

SUMMARY OF SETTLEMENTS: A Secondary Settiement

LAYER  AH Zgrade Zng APgastc  Apmey  1month  20yre 40yrs

ft ft ] inches inches inches inches inches

1A 2.50 9.25 125 0.14 0.20 0.10 0.16 0.16
1B 2.50 11.75 375 0.04 0.21 0.07 0.11 0.12
iC $.00 15.50 1.50 0.03 0.24 0.11 0.17 0.18
10 10.00 23.00 15.00 0.02 0.21 0.23 0.35 0.28

“Total=  0.24 0.94 0.52  0.78 0.82 inches

Total = 1.18 Inches of immediate settiement
1.70 inches after 1 month
1.97 inches after 20 years
2.00 inches after 40 years

) - Lo
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APPENDIX C o«
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Protat .ﬂo o
(o]
q= 3.10 ksf "= 80.00 pcf GWT > 100 ft below grade 107" é’ :
B= 6.00 t L= 60 ft (Strip Footing; L>>B) S o
D= 8.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 ~Z
STRESSES BENEATH FOOTING: ‘
LAYER AH Zgrede o, Zng m n leormer Lcanter Aa, Ou o
ft nt kef fn kef kef =
1A 3.00 9.50 0.76 1.50 2.00 20.00 0.240 0.96 2.38 312 h3
18 3.00 12.50 1.00 4.50 0.67 6.67 0.167 067 1.64 2.64 & 2o
1c 6.00 17.00 1.36 9.00 0.33 3.33 0.099 0.39 0.97 2.33 v el
1D 10.00 25.00 2.00 17.00 0.18 1.78 0.054 0.21 0.53 2.53 § o
21r
>
Note: : Oy ®Zgede X Th Ao, = (q - 1Dy X loarter losrter = 4 X loormer Oy = Oy * Ao, 2
loomer ® f(M & n) based on Fig 3.40 in Das(1995), where: m=bizey, beB/2 n = Vzpy, where IsL/2 o g
ELASTIC SETTLEMENTS: 0 r: g
LAYER  AH A, Conumed E E Cactmt Auesic = AHX12INMX €ocpm Jel 3
] ksf % Ema | ksf % inches v 513
1A 3.00 2.3 0.270 023 876 0.269 0.10 -215
18 3.00 1.684 0.100 0.43 1637 0.100 0.04 z|2
1c 6.00 0.97 0.040 0.64 2421 0.040 0.03 °lz
10 10.00 0.53 0.018 0.78 2038 0.018 0.02 o| £
Total=  0.18  inches M-
Note: Cocw = Ac,/E ) 2
Assume: E/E,, Based on G/Gp,, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 4
NOTE: E Is directly related to G; Le., E = 2 x (1+) G B
F .3
PRIMARY CONSOLIDATION SETTLEMENTS: 9
LAYER  AH Ove O APpimay =AHX 12in.Mx RR x Log (0,/0,) S
ft kef kef inches
1A 3.00 0.76 .12 0.31 Note: 6.00 ksf =Maximum past pressure from consolidation tests - -
18 3.00 1.00 264 0.21 See p 7 Calc 05996.01-G(B)-01, Rev 1 =
1c 6.00 1.36 233 0.24 0.014 = RR, See p 13 Calc 05096.01-G(B)-03, Rev 1 m
10 10.00 2.00 2.53 017 o
Total = 093  inches -

e JoRCIDOSA S calclanttin\atripiciLXin 00 SI1/07
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APPENDIX C
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Prota 91 o
_D o
q= 3.10 kst n= 80.00 pcf GWT > 100 ft below grade 197" D :
B= 6.00 L= 60 ft (Strip Footing; L>>B) &5
0= 8.00 f Emax = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 _0_ z
SECONDARY SETTLEMENTS: A Secondary Settlement .= = 12 in.M x C, x Log,o(At in min)
LAYER AH Ou OOy C. 4.64 7.02 7.32  =L0g,(40 yrs x 525,960 min/yr) o
%/Log LogCycles Log Cycles Log Cycles ,-,<-,
ft kef CycleTime In1month In20Yrs in40 Yrs 6 ‘;’
(min)  inches  inches inches Polo
1A 300 3.12 0.52 0.050 0.10 0.15 0.18 wealr
18 3.00 264 0.44 0.046 0.08 0.12 0.12 g €
1C 6.00 233 0.39 0.039 0.13 0.20 0.20 »
1D 10.00 253 0.42 0.043 0.24 0.36 0.38 S
Total = 0.55 0.83 088 inches ol =
r [=
Note: C,, = rate of secondary Compression & I8 (0,0, - From Figure 2 in Calc 05896.01-G(B)-05, Rev 0 ° 2 =
525,960 min = 1 yr = 365.25 days x 24 hr/day x 60 min/hr . T
43,830 min/month = 525960 min/yr ~3]8
12 monthaiyr z13
3lz
. =
SUMMARY OF SETTLEMENTS: A Secondary Settlement S g
LAYER AH Zgrnde Zng .Y, S Appiney 1month ~ 20yrs 40yrs ; m
n ft ft inches inches inches inches inches Q
1A 3.00 9.50 1.50 0.10 0.31 0.10 0.18 0.18 >
18 3.00 12.50 4.50 0.04 0.24 0.08 0.12 0.12 3
1C 6.00 17.00 9.00 0.03 0.24 0.13 0.20 0.20 @
1D 10.00 25.00 17.00 0.02 0.17 0.24 0.36 0.38 9
Total = 0.18 0.93 0.55 0.83 0.86 inches =
Total = 1.11 Inches of immediate settiement -
1.66 inches after 1 month §
1.94 inches after 20 years O
1.97 inches after 40 years rtg
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APPENDIX C 0 <
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Prota _",1 o
Q
2.90 ksf "= 80.00 pcf GWT > 100 ft below grade 197" f‘f b
7.00 ft L= 70 ft (Strip Footing; L>>B) o ©°
D= 8.00 ft Enmex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 ~z
STRESSES BENEATH FOOTING:
LAYER  AH Zgate O Zng m n leomer Leanter Ao, o o
ft f kef n kst ksf <
1A 3.50 9.75 0.78 1.75 2.00 20.00 0.240 0.96 2.17 2.95 X
18 3.50 13.25 1.08 5.28 0.67 6.67 0.167 0.67 1.51 257 Bolo
1c 7.00 18.50 148 10.50 0.33 3.33 0.009 0.39 0.89 2.37 ValZ
10 8.00 26.00 2.08 18.00 0.19 1.04 0.050 0.24 0.54 262 ale
-3 L
Note: Cve ®Zgrade X Tt 40, = (q - 10) X logrser losrter = 4 X Loomer Gy ® Oy + Ac, ;
loumar = (M & 1) based on Fig 3.40 in Das(1995), where: m=biz,, b=B12 N = Uizog, where l=L/2 ol 2
ELASTIC SETTLEMENTS: A
LAYER  AM Ac, Casmumed E E Cacha APoastc = AH X 12 .M X Eqcpry S ,2 3
nt kef % Emen ksf % inches (I g
1A 3.50 217 0.180 0.30 1145 0.188 0.08 =215
18 3.50 1.51 0.085 0.47 1776 0.085 0.04 z[2
1c 7.00 0.89 0.035 0.7 2536 0.035 0.03 ° z
10 8.00 0.54 0.018 0.78 2936 0.018 0.02 o| £
Total = 0.18  inches ML
Note: Cacna "Ao,/E | 2
Assume: E/En, Based on G/Gp,, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 F
NOTE: E is directly related to G; l.e., E = 2 x (1+1)) G >
PRIMARY CONSOLIDATION SETTLEMENTS: :
LAYER  AH O Ou APpimay ™ AH x 12 in.M x RR x LOg (0,/0\c) §
ft kef kef inches
1A 3.50 0.78 295 0.34 Note: 6.00 ksf =Maximum past pressure from consolidation tests -
18 3.50 1.08 2.57 0.23 See p 7 Calc 05996.01-G(B)-01, Rev 1 >
1c 7.00 148 2.37 0.24 0.014 = RR, See p 13 Calc 05996.01-G(B)-03, Rev 1 m
10 8.00 2.08 262 0.13 o
Total » 0.94 inches w

L IoeoNOGSR R aete o\ ale o B/1MART
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APPENDIX C 0
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Prota v o
o
q= 2.90 kst "= 80.00 pcf GWT > 100 ft below grade 197" 6’9 :
B= 7.00 ft L= 70 f (Strip Footing; L>>B) 0o
D= 8.00 ft Emax = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -~z
SECONDARY SETTLEMENTS: A Secondary Settiement - =12 in.M x C, x Log,o(At in min) .
LAYER AH Oy OWOmep C. 4.84 7.02 7.32  =L0gy(40 yrs x 525,960 min/yr) o
%/Log LogCycles Log Cycles Log Cycles g
ft ksf Cycle Time in1month In20Yrs In40Yrs (A
(min) inches inches inches g : o
1A 3.50 295 0.49 0.054 0.10 0.16 0.17 e 2 'x:
18 3.50 2.57 0.43 0.044 0.09 0.13 0.14 gle
iCc 7.00 237 0.40 0.040 0.16 0.24 025 v 5
iD 8.00 262 0.44 0.045 0.20 0.31 0.32 b
Total = 0.55 0.83 0.87  inches o i
rl|lo
Note: C. = rate of secondary compression & is f(0,/Gpm) - From Figure 2 in Calc 059896.01-G(B)-05, Rev 0 o2 g
525,960 min = 1 yr = 365.25 days x 24 hr/day x 60 min/hr e 5
43,830 minmonth = 525,080 min/yr '3le
12 monthslyr —=z|
z [}
o Z
=z
SUMMARY OF SETTLEMENTS: A Secondary Settiement 1 £
LAYER AH Zyrade Zng AP grontic ADprimary 1 month 20yre 40 yre s E
ft ft n inches inches inches inches inches o
1A 3.50 9.75 1.78 0.08 0.4 0.10 0.16 0.17 4
18 3.50 13.25 5.25 0.04 0.23 0.08 0.13 0.14 P~
iC 7.00 18.50 10.50 0.03 0.24 0.16 0.24 0.25 44
10 8.00 26.00 18.00 0.02 0.13 0.20 0.31 0.32 8
Total = 0.16 0.94 0.55 0.83 0.87 inches o
Total = 1.10 inches of immediate settiement o
1.65 inches after 1 month §
1.84 inches after 20 years 0
1.97 inches after 40 years «#

s on §/16/97
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APPENDIX C
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Protat 3, o
(o]
q= 2.80 ksf "= 80.00 pcf GWT > 100 ft below grade 201" o=
B= 8.00 f L= 80 ft (Strip Footing; L>>B) sz
D= 8.00 ft Erex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 o g
STRESSES BENEATH FOOTING:
LAYER AH Zorade O Zng m n leomer Deonter - Ag, Oy o
ft ft kef fn . kef ksf <
1A 4.00 10.00 0.80 200 200 20.00 0.240 0.96 2,07 2.87 ng
18 4.00 14.00 1.12 6.00 0.67 6.67 0.167 0.67 1.44 2.56 - al o
1c 6.00 19.00 1.52 11.00 0.38 364 0.108 043 0.92 244 VolZ
10 8.00 26.00 2.08 18.00 0.22 2.22 0.088 0.27 0.59 267 § o
. c|&
Note: Cre ®Zgnse X 1t Ac, = (q - 1D X logrter loarter ™ 4 X loomer Oy ® Oy * Ao, ;
lcomer = f(m & 1) based on Fig 3.40 in Des(1995), where: m=biz,, b=B/2 n = lizp,, where l=L2 ol 2
ELASTIC SETTLEMENTS: ot |8
LAYER  AH Ao, —_— E E Cocne Moumse = AHX12I0M X £y J2|%
f kef % e ksf % Inches 1 5] 2
1A 4.00 2.07 0.165 0.33 1253 0.165 0.08 —-o|x
18 4.00 1.44 0.080 0.48 1828 0.079 0.04 z|©
1c 8.00 0.92 0.037 0.66 2488 0.037 0.03 o2
10 8.00 0.59 0.020 0.7 2877 0.020 0.02 51 £
Total = 0.16  inches M E
Note: Cocw ™Ac,/E ) 2
Assume: E/Ene  Based on G/Gpe from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 -4
NOTE: E is directly related to G; l.e., E = 2 x (1+) G g
PRIMARY CONSOLIDATION SETTLEMENTS: 2
LAYER  AH o, ou APpimey = AHX 12in.M x RR x Log (0,/0,o) S
n ksf kef inches -
1A 4.00 0.80 2.87 0.37 Note: 6.00 ksf =Maximum past pressure from consolidation tests -
1B 4.00 1.12 258 0.24 See p 7 Calc 05996.01-G(B)-01, Rev 1 g
1c 6.00 1.52 2.44 0.21 0.014 = RR, See p 13 Calc 05996.01-G(B)-03, Rev 1 m
10 8.00 2.08 2.67 0.14 8
Total = 0.97 Inches Uj
L loscNDSSemCaciesis\eyiodS e on /1087
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APPENDIX C
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Prott f?, o
D (o)
q= 2.80 ksf n= 80.00 pcf GWT > 100 ft below grade 201" ;‘3 o
B= 8.00 ft L= 80 ft (Strip Footing; L>>B) 0 b
D,= 8.00 ft Emex = 3780 ksf - From Table 1 Calc 05896.01-G(B)-01, Rev 1 -z
o
SECONDARY SETTLEMENTS: A Secondary Settlement - =12 in./ x C, x Logy,(At in min)
LAYER AH Ou OOy C. 4.64 7.02 7.32  =L0g,s(40 yrs x 525,080 miniyr) o
%/Log LogCycles Log Cycles Log Cycles <
ft kst CycleTime infmonth In20Yrs In40 Yre N g
(min) inches  inches  Inches 1) Zl s
1A 4.00 2.87 0.48 0.052 0.12 0.17 0.18 v 9 s
18 4.00 2.56 0.43 0.044 0.10 0.15 0.15 ol e
1C 6.00 2.44 0.41 0.041 0.14 0.21 0.22 Al B
10 8.00 267 0.44 0.047 0.21 0.31 0.33 g
Total = 0.856 0.04 0.8 inches o f
o
Note: C. = rate of secondary compression & Is f(0w/Omee) - From Figure 2 in Calc 05996.01-G(B)-05, Rev 0 3 5 s
525,060 min = 1 yr = 365.25 days x 24 hr/day x 60 min/hr cl3
43,830 mimonth = 525,960  minfyr _‘_ 219
12 months/yr 2|4
z (]
o Z
. z
SUMMARY OF SETTLEMENTS: A Secondary Settiement — €
LAYER AH Zorade Zng AP gigetic Appimey 1 month 20yrs 40yrs zlm
n n n inches  Inches  Inches  Inches inches 2 »
1A 4.00 10.00 2.00 0.08 0.37 0.12 0.17 0.18 >
18 4.00 14.00 6.00 0.04 0.24 0.10 0.15 0.15 o
1c 6.00 19.00 11.00 0.03 0.21 0.14 0.21 0.22 7
1D 8.00 26.00 18.00 0.02 0.14 0.21 0.31 0.33 o
Totai=  0.16 0.97 0.56 0.64 0.88 inches §
Total = 1.13 inches of immediate settlement -
1.69 inches after 1 month 14
1.97 inches after 20 years "r"
2.01 inches after 40 years g

igeol]§OS00¢ \caic\estiio\wirip\dS.xde on 5/16/97
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Protw 9o
LH O
q= 2.70 ksf n= 80.00 pcf GWT > 100 ft below grade 149" .69 :
B= 8.10 fi L= 5.10 ft (Square) 0 o
D= 250 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
STRESSES BENEATH FOOTING: !
LAYER  AH Zorade O Zng m n Fomer Loomter Ao, oy 5
ft nt kef n ket kef <
1A 2.55 3.78 0.30 1.28 200 2.00 0.232 0.93 2.32 2.83 Q g
18 255 68.33 0.51 383 0.67 0.67 0.121 0.48 1.21 1.72 8 : o
ic 5.10 10.15 0.81 765 0.33 033 0.045 0.18 0.45 1.26 J e ":
1D 10.20 17.80 142 15.30 0.17 0.17 0.013 0.05 0.13 1.55 § pd
| r
Note: e = Zyrasw X 1 80, = (@ - 10 X koo lontor = 4 X loar 0w = 0y + Ao, 3
leomer = f(M & n) based on Fig 3.40 in Das(1995), where: m=b/ze,, b=B2 n = Uzy,, where =172 o 2
ELASTIC SETTLEMENTS: o8
LAYER  AH Aa, Consumed E E Cactmt Osastc = BH X 12 INM X £0py de|3
n kef % Enex ksf % inches ‘313
1A 255 2.32 0.240 0.26 987 0.241 0.07 =4
18 2.55 1.21 0.057 0.56 2118 0.057 0.02 z 4
iC 5.10 0.45 0.015 0.80 3037 0.015 0.01 |2
10 10.20 0.13 0.004 0.03 3518 0.004 . 0.00 g g
Total = 0.10  inches =l B
No“: Eactual = AU' 1 E ) g
Assume: E/En. Based on G/Gpe from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 E
NOTE: Eis directly related to G;l.e., E=2x (1+p) G 4
x
PRIMARY CONSOLIDATION SETTLEMENTS: a
LAYER AH C,, Oy Appimay = AHX 12in.M x RR x Log (04/0,,) o
ft kef kef Inches _
1A 2.55 0.30 263 0.40 Note: 6.00 ksf =Maximum past pressure from consolidation tests - % v
18 2.55 0.51 1.72 0.23 See p 7 Calc 05996.01-G(B)-01, Rev 1 4
1C 5.10 0.81 1.26 0.18 0.014 = RR, See p 13 Calc 05996.01-G(B)-03, Rev 1 b ""7
1 1020 1.42 1.85 0.08 el 1A
Total = 0.86 inches
I s R

S90L0S W

L33HS NOILVINIIVD
NOILVYOdYOD ONINIINIONS ¥31S83M 3 3INOLS




:.':2:::3::‘:::‘1:::8223:2?::28;;:;;:a;:auaq,.....n._
APPENDIX D
o
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Protat 8 o
LD O
q= 2.70 ksf n= 80.00 pcf GWT > 100 ft below grade 149" L™
B= 5.10 ft L= 5.10 ft (Square) g £
D= 2.50 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 > 5
SECONDARY SETTLEMENTS: . A Secondary Settiement - = 12in.M x C, x Logo(At in min) '
LAYER  AH O OOy C. 484 7.02 7.32 = Log,o(40 yrs x 525,960 min/yr) o
%/Log Log Cycles Log Cycles Log Cycles g
ft ksf CycleTime in1month in20Yrs In40 Yre NS
(min) Iinches Inches inches a: o
1A 255 263 0.44 0.046 0.08 0.10 0.10 Valr
1B 255 1.72 0.29 0.029 0.04 0.08 0.07 e g
1c 5.10 1.26 0.21 0.025 0.07 0.1 0.1 e >
10 10.20 1.55 0.26 0.028 0.16 0.24 0.25 5
Total = 0.34 0.5 0.83  inches ol Z
r|l o9
Nole: C. = rate of secondary compression & is f(0\WOmep) - From Figure 2 in Calc 05996.01-G(B)-05, Rev 0 3 a g
525,960 min = 1 yr = 365.25 days x 24 hr/day x 60 min/hr ' ; T
43,830 mi/month = 525860 min/yr ~3le
12 months/yr z|d
z!2
. z
SUMMARY OF SETTLEMENTS: A Secondary Settiement >1 £
LAYER  AH Zgrnte Zng Muosc  Appimay Imonth  20yrs 40yrs z 53
ft ft ft inches inches inches inches inches o
1A 2.55 378 1.28 0.07 0.40 0.08 0.10 0.10 >
1B 2.55 6.33 3.83 0.02 0.23 0.04 0.08 0.07 2
1c 5.10 10.15 7.65 0.01 0.18 0.07 0.11 0.11 @
10 10.20 17.80 15.30 0.00 0.08 0.16 0.24 0.25 a
Total = 0.10 0.86 0.34 0.51 0.53 inches o

Total = 0.96 inches of immediate settlement
1.30 inches after 1 month
1.47 inches after 20 years
1.49 inches after 40 years

2aqa 39vd
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Protat 8 o
(o]
q= 2.20 ksf "= 80.00 pcf GWT > 100 ft below grade 152" § :
B= 6.00 f L= 6.00 ft (Square) 0 o
D= 2.50 ft Ermex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
STRESSES BENEATH FOOTING: t
LAYER AH Zorade Gy Zng m n leomer leonter Ao, Oy o
ft fn kef f ket kef <
1A 3.00 4.00 0.32 1.50 2.00 2.00 0.232 0.93 1.88 2.18 o3
18 3.00 7.00 0.56 450 067 067 0.121 0.48 0.97 1.53 ®alo
1c 6.00 11.50 0.92 9.00 0.33 0.33 0.045 0.18 0.36 1.28 JaolZ
10 12.00 20.50 164 18.00 0.17 0.17 0.013 0.05 0.10 1.74 <:5 a
|
Note: Ore ® Zgase X1 83, * (@ - 1) X loaser ot ® 4 X oo O = O + Ao, A
loarer = f(m & 1) based on Fig 3.40 in Das(1985), where: m=biza,, b=B/2 n = Uz, where |=L/2 ol 2
ELASTIC SETTLEMENTS: of |8
LAYER  AH Ac, S E E Cacn APuutc = AH X 12 IN.M X Eprpy dec|3
n ket % Eren kef % Inches ' 213
1A 3.00 188 0.130 0.38 1436 0.130 0.05 -
18 3.00 0.97 0.040 0.64 2421 0.040 0.01 z|2
1c 6.00 0.36 0.010 0.86 3262 0.011 0.01 i
10 12.00 0.10 0.003 0.95 13580 0003 0.0 o| £
Total = 0.07  inches 419
Note: ot ®Aq,lE ' >
Assume: E/En. Based on G/G,,, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 F
NOTE: E Is directly related o G; l.e.. E = 2 x (1+}) G B
PRIMARY CONSOLIDATION SETTLEMENTS: g
LAYER AH Cye Oy Appimey = AH x 12 in./t x RR x Log (0 /0,0) =
nt kef ksf inches
1A 3.00 0.32 2.18 0.42 Note: 6.00 ksf =Maximum past pressure from consolidation tests - v
18 3.00 0.56 1.53 0.22 See p 7 Calc 05096.01-G(B)-01, Rev 1 3
1c 6.00 0.92 1.28 0.14 0.014 = RR, See p 13 Calc 05996.01-G(B)-03, Rev 1 "(',
1D 12.00 164 1.74 0.05 ol
. Total = 0.84 inches
L igeotyosessicakieemetequerera? 8.xs on 8/1997
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prow 8 o
LD O
q= 2.20 ksf 1= 80.00 pcf GWT > 100 ft below grade 152" 22
8= 6.00 ft L= 6.00 ft (Square) 0 o
D= 280 R Ernax = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
SECONDARY SETTLEMENTS: ' A Secondary Settiement =12 in.M x C, x Log,o(At in min) .
LAYER AH O 0/Ogp C. 464 7.02 7.32  =Log,,(40 yrs x 525,960 minfyr) °
%/Log LogCycles Log Cycles Log Cycles g
ft kef CycleTime In1fmonth in20Y¥rs In40Yrs ? o
{min) inches inches inches 8 : o
1A 3.00 2.18 0.36 0.036 0.0 0.09 0.10 Ve E
1B 3.00 1.53 0.25 0.028 0.05 0.07 0.07 e 'f-_'-
iCc 6.00 1.28 0.21 0.026 0.09 0.13 0.14 ® 5
1D 12.00 1.74 0.29 0.030 0.20 0.30 0.31 o
Total = 0.39 0.89 082  inches ol Z
r (=]
Note: C, = rate of secondary compression & is f(oW/Omep) - From Figure 2 in Calc 05996.01-G(B)-05, Rev 0 3 2 %
525,960 min = 1 yr = 365.25 days x 24 hr/day x 60 min/hr RN
43,830 minfmonth = 525,960  minkyr ~3le
12 months/yr z ’6‘
3|z
. 4
SUMMARY OF SETTLEMENTS: A Secondary Settlement >1E
LAYER AH Zorade Zng Apoasic Oppimay  tmonth ~ 20yre 40 yre 3 E
n f f inches  Inches  inches  Inches Inches o
1A 3.00 4.00 1.50 0.05 0.42 0.08 0.09 0.10 ,’2
18 3.00 7.00 4.50 0.01 0.22 0.05 0.07 0.07 P~
1Cc 6.00 11.50 8.00 0.01 0.14 0.09 0.13 0.14 44
10 12.00 20.50 18.00 0.00 0.05 0.20 0.30 0.3t 8
Total = 0.07 0.84 0.39 0.59 0.62 inches =4
Total = 0.91 inches of immediate settiement

1.30 inches after 1 month
1.50 inches after 20 years
1.52 inches after 40 years
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APPENDIX D
o<
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prota a°
D O
q= 1.50 ksf "= 80.00 pcf GWT > 100 ft below grade 1.53 " Qe
B= 8.00 ft L= 8.00 ft (Square) 0°
D= 250 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -3
STRESSES BENEATH FOOTING: J
LAYER AH Zorede O, Zng m n lcomer leonter Ao, Oy o
ft ft kef ft kef ksf <
1A 4.00 4.50 0.36 2.00 2.00 2.00 0.232 0.93 1.21 157 g
iB 4.00 8.50 0.68 6.00 0.67 0.87 0.121 0.48 0.63 1.31 a : o
iC 8.00 14.50 1.18 12.00 0.33 0.33 0.045 0.18 0.23 1.39 e ,’3
D 11.50 24.25 1.94 21.75 0.18 0.18 0.015 0.08 0.08 2.02 § a
|
»
Note: Cve ™ Zgnde X Nt Ao, = (q - 7D) X loarner loorter ™ 4 X loomer Oy = 0y + Ao, 2
leomer ™ f(m & n) based on Fig 3.40 in Das(1995), where: m=b/zy, b=B/2 n = Vzy,, where |=L/2 o g
p —
ELASTIC SETTLEMENTS: oGlm
: z
LAYER  AH Ao, Caseumed E E Eactnt BPyesc =AHX 12INMX epepry JE|S
ft kef % Eme ksf % inches _'_ ; 2
1A 4.00 1.21 0057 - 056 2118 0.057 0.03 o3
1B 4.00 0.63 0.022 0.75 2824 0.022 0.04 g 2
iC 8.00 0.23 0.007 0.89 3362 0.007 0.01 ’ g
1D 11.50 0.08 0.002 0.96 3641 0.002 . 0.00 g 5
Total = 005 inches 3%
Note: tonm ®Ac,lE ‘ g
Assume: E/Enec  Based on G/Gp,, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 "
NOTE: E is directly related 0 G; l.e., E =2 x (1+p) G 5
Fa
PRIMARY CONSOLIDATION SETTLEMENTS: 9
LAYER AH . 2 Oy Apprimay =AHX 12in.M x RR x Log (0,4/0,0) 2
ft kef kef inches
1A 4.00 0.36 1.57 0.43 Note: 6.00 ksf =Maximum past pressure from consolidation tests - -
iB8 4.00 0.68 1.31 0.19 See p 7 Calc 05996.01-G(B)-01, Rev 1 >
1C 8.00 1.16 1.30 0.11 0.014 = RR, See p 13 Calc 05996.01-G(B)-03, Rev 1 mU
10 11.50 1.94 2.02 0.03 n
Total = 0.78 inches
L JosolNOOeMcalclesiie'scusra'd? B.xia on S/10/R7
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prota %o
L O
q= 1.60 ksf "= 80.00 pcf GWT > 100 ft below grade 153" L™
B= 8.00 f L= 8.00 ft (Square) & £
D= 2.50 ft Emax = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 g z
SECONDARY SETTLEMENTS: . A Secondary Settiement . = 12in.M x C, x Logo(At in min) '
LAYER  AH O Ov/Omgp C. 484 7.02 7.32 = Log,(40 yrs x 525,960 min/yr) S
%/log LogCycles Log Cycles Log Cycles <
n kef CycleTime in1month INn20Yrs In40 Yrs ¥
(min) inches inches inches a: o
1A 4.00 157 0.26 0.028 0.06 0.00 0.10 Val?
18 4.00 1.31 0.22 0.026 0.0 0.09 0.0 e|e
1c 8.00 1.39 0.23 0.027 0.12 0.18 0.19 A B
10 11.50 2,02 0.34 0.034 0.22 0.33 0.34 3
Total = 0.45 0.69 0.72  Inches of
- Q
Note: C.. = rate of secondary compression & I8 f(0/rg,) - From Figure 2 in Calc 05996.01-G(B)-05, Rev 0 82|z
525,960 min = 1 yr = 385.25 days x 24 hr/day x 60 min/hr 5 g
43,830 min/month = 525,960 minyr ~2|2
12 months/yr z| 4
z o]
o z
: z
SUMMARY OF SETTLEMENTS: A Secondary Settiement 1§
LAYER  AH Zorade Zng Musc  APpiney 1month ' 20yrs 4yrs M E
frt n ft inches inches inches In¢hes inches §
1A 4.00 4.50 2.00 0.03 0.43 0.08 0.09 0.10 3
18 4.00 8.50 6.00 0.01 0.19 0.08 0.09 0.09 o
1c 8.00 14.50 12.00 0.01 0.1 0.12 0.18 0.19 7
1D 11.50 24.25 21.75 0.00 0.03 0.22 0.33 0.34 9
Total = 0.05 0.76 0.45 0.69 0.72 inches o
Total = 0.81 inches of inmediate settlement o
1.26 inches after 1 month :’.—":
1.50 inches after 20 years g
1.53 Inches after 40 years |
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APPENDIX D .
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prota 8 )
o]
q= 1.20 ksf n= 80.00 pcf GWT > 100 ft below grade 148" :{3 :
B= 10.00 ft L= 10.00 ft (Square) 0°
D= 2.50 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
STRESSES BENEATH FOOTING: '
LAYER AH Zorade O, Zng m n lcomer leontar Ao, Oy o
ft ft ksf n . ksf ksf <
1A 5.00 5.00 0.40 250 200 2.00 0.232 0.93 0.93 1.33 W
18 5.00 10.00 0.80 7.50 0.67 0.67 0.121 0.48 0.48 1.28 ®olo
1c 7.50 16.25 1.30 13.75 0.38 0.38 0.052 0.21 0.2 1.51 ValZ
10 10.00 25.00 2.00 2250 0.22 0.22 0.022 0.09 0.09 2.09 § o
. <|E
Note: Ove ™ Zgade X 1t 40, ® (- D) X larser loarter = 4 X loomer : Oy = Oy + Ao, E
leomer = f(M & n) based on Fig 3.40 in Das(1995), where: m=bizyy, b=B/2 n = lizy,, where i=L72 o g
ELASTIC SETTLEMENTS: of|8
LAYER  aH Ao, S E E Conm Apuemc  AHX12InMX tpun deg|3
nt ket % Epen ksf % inches ‘33
1A 5.00 0.93 0.043 0.62 2360 0.038 0.02 g3
18 5.00 0.48 0.018 0.79 3001 0.016 0.01 z|2
1C 7.50 0.21 0.007 0.89 3362 0.006 0.01 |z
10 10.00 0.09 0.003 0.95 3590 0002  0.00 ol &
Total = 0.04  inches =] B4
Note: Corw ®Ao,/E ' g
Assume: E/En. Based on G/G,g, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 "
NOTE: E is directly related to G;l.e.,E=2 x (1+)) G (Z
PRIMARY CONSOLIDATION SETTLEMENTS: a
LAYER AH Oy Oy APprimey = AHX 12inM x RR x Log (0,/0,0) 3
ft kef kef inches
1A 5.00 0.40 1.33 0.44 Note: 6.00 kst =Maximum past pressure from consolidation tests - -
1B 5.00 0.80 1.26 0.17 See p 7 Calc 05996.01-G(B)-01, Rev 1 >
1c 750 - 130 1.51 0.08 0.014 = RR, See p 13 Calc 05996.01-G(B)-03, Rev 1 "“7
1D 10.00 2.00 2.09 0.03 ]
Total = 0.72 inches
| ——— . TSV E T Y
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Protat 8 o
0O
q= 1.20 ksf n=  80.00 pcf GWT > 100 ft below grade 1.48 " 3
B= 10.00 ft L= 10.00 ft (Square) v o
D,= 2.50 Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
SECONDARY SETTLEMENTS: ' A Secondary Settlement . = 12 in.M x C, x Logy,(At in min) .
LAYER  AH o OlOmgp c. 484 7.02 732 =L0g,(40 yrs x 525,960 miniyr) 5
%/Log Log Cycles LogCycles Log Cycles :5;
ft kef CycleTime infmonth In20Yrs In40 Yrs "o
(min) inches inches inches S:. o
1A 500 1.33 0.22 0.026 0.07 0.11 0.11 Jalr
18 5.00 1.28 0.21 0.026 0.07 0.1 0.1 g|e
1C 7.50 1.51 0.25 0.028 0.12 0.18 0.18 ® o]
1D 10.00 2.09 0.35 0.035 0.19 0.29 0.31 b
Total = 0.46 0.69 0.72  inches ol Z
r o
Note: C. = rate of secondary compression & is f(0/Omgp) - From Figure 2 in Calc 05896.01-G(B)-05, Rev 0 3 a %‘
525,960 min = 1 yr = 3685.25 days x 24 hr/day x 60 min/hr ' > ]
43,830 minmonth = 525,960  min/yr ~-3le
12 months/yr z .’5‘
z
°|z
c
£
m
m
20

SUMMARY OF SETTLEMENTS:

A Secondary Settlement
LAYER AH Zgrade Zng AD gtoetic Appimay  1month ~ 20yrs 40yrs
ft ft ft inches Inches inches Incthes inches
1A 5.00 5.00 2.50 0.02 0.44 0.07 0.11 0.11
1B 5.00 10.00 7.50 0.01 0.17 0.07 0.11 0.11
[ 7.50 16.25 13.75 0.01 0.08 0.12 0.18 0.18
1D 10.00 25.00 22.50 0.00 0.03 0.19 0.29 0.31

“Total= _ 0.04 0.72 0.46 0.69 0.72 inches

Total = 0.76 Inches of immediate settlement
1.22 inches after 1 month
1.45 inches after 20 years
1.48 inches after 40 years
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NOTE: E is directly related to G; l.e.,E =2 x (1+11) G

Assume: E/Eny Based on G/Gne from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3

APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prot
q= 4.30 ksf "= 80.00 pcf GWT > 100 ft below grade 151"
B= 3.80 ft L= 3.80 ft (Square)
D= 4.00 Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1
STRESSES BENEATH FOOTING: ! :
LAYER AH Zorade Oy Zng m n  F—— lconter Ao, Oy
ft ft kef ft ksf ksf
1A 1.90 4.85 0.40 0.95 2.00 2.00 0.232 0.93 3.7 410
1B 1.90 6.85 0.55 285 0.67 0.67 0.121 0.48 1.83 2.47
iC 380 9.70 0.78 5.70 033 0.33 0.045 0.18 0.71 1.489
1D 3.80 13.50 1.08 9.50 0.20 0.20 0.018 0.07 0.29 1.37
Note: Ope ® Zgrage X 1) Aoy, = (Q - 1D X borser loarser = 4 X loomer Oy = 0y + Ag,
loomer = f(M & n) based on Fig 3.40 in Das(1995), where: m=bize, b=B/2 n = Uz, where I=L/2
ELASTIC SETTLEMENTS:
LAYER AH Ao, €ossumed E E Coctual Apgastc TAHX12INMX €y
ft kef % Emax ksf % inches
1A 1.90 3.70 1.000 0.08 314 1.180 0.27 E/E e = 0.083 §
1B 1.80 1.3 0.140 0.38 1379 0.140 0.03
ic 3.80 0.71 0.026 0.72 2732 0.026 0.01
10 3.80 0.28 0.010 0.86 3262 0.009 . 0.00
Total = 0.32 inches
Note: tene A0, /E '

) - Lo

‘ON NOILVYIANDVD

PRIMARY CONSOLIDATION SETTLEMENTS:

LAYER AH Cre o Appimey = AH x 12 in.Mt x RR x Log (0,/0,c)
ft kef kef inches
1A 1.0 0.40 4.10 0.32 Note:
1B 1.90 0.55 2.47 0.21
1C 380 0.78 1.49 0.18
iD 3.80 1.08 1.37 0.08
Total = 0.78 inches

— TS RRY T

6.00 ksf =Maximum past pressure from consolidation tests -
See p 7 Calc 05996.01-G(B)-01, Rev 1
0.014 = RR, See p 13 Calc 05998.01-G(B)-03, Rev 1
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prota Lon o
LD O
q= 4.30 ksf "= 80.00 pcf GWT > 100 ft below grade 151" &
B= eof L= 3.80 ft (Square) 0 o
D,= 4.00 f Emax = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 - 2z
SECONDARY SETTLEMENTS: ' A Secondary Settlement - = 12 in./ft x C, x Log,(At in min)
LAYER AH Oy OWOgp C. 484 7.02 7.32  =L10gy(40 yrs x 525,960 min/yr) °
%/Log Log Cycles Log Cycles Log Cycles 5,
f kef Cycle Time in1month In20Yrs  in40 Yrs o
(min) inches  inches Inches ®olo
1" 190 4.10 0.68 0.007 0.10 0.18 0.1 Valf
1B 1.90 247 0.41 0.042 0.04 0.07 0.07 % c
1c 3.80 1.49 0.25 0.027 0.08 0.09 0.09 »
10 3.80 1.37 0.23 0.026 0.08 0.08 0.00 o
Total = 0.26 0.40 041  inches 0|2
cl3
Note: C. = rate of secondary compression & Is f(0W/Ompp) - From Figure 2 in Calc 059896.01-G(B)-05, Rev 0 __|° g 5
525,960 min = 1 yr = 365.25 days x 24 hr/day x 60 min/hr (I n
43,830 mivmonth = 525960  minyr -~3l%
12 months/yr z g
Zlz
. =z
SUMMARY OF SETTLEMENTS: A Secondary Settiement oy ?.,
LAYER  AH Zgrade Zng Bpsestc  APpimey  1month  20yrs 40yrs 3o
ft n n inches inches inches inches inches g
1A 1.90 4.95 0.85 0.27 0.32 0.10 0.16 0.18 4
18 1.90 6.85 285 0.03 0.21 0.04 0.07 0.07 3
1c 3.80 9.70 5.70 0.01 0.18 0.06 0.09 0.09 4
1D 3.80 13.50 9.50 0.00 0.06 0.08 0.08 0.09 9
Total = 0.32 0.78 0.26 0.40 0.41 inches °
Total = 1.10 inches of immediate settiement =
1.36 inches after 1 month a
1.49 inches after 20 years (0]
1.51 Inches after 40 years o
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Protet 8 g
q= 2.90 ksf "= 80.00 pcf GWT > 100 ft below grade 151" ﬁ 2
B= 6.00 ft L= 6.00 ft (Square) b=
D= 4.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 g z
STRESSES BENEATH FOOTING: p
LAYER AH Zorede O, Zng m n lcomer Veontor Ao, Oy o
ft ft kef n kef kef <
1A 3.00 5.50 0.44 1.50 2.00 2.00 0.232 0.93 2.40 2.84 o2
1B 3.00 8.50 0.68 450 0.67 0.67 0.121 0.48 1.25 1.93 %ol o
1c 6.00 13.00 1.04 9.00 0.33 0.33 0.045 0.18 0.46 1.50 JelZ
1D 6.00 19.00 1.82 15.00 0.20 0.20 0.018 0.07 0.18 1.70 g|e
|
Note: Ove ®Zyede X Nt Ao, = (q - 1D X logrner leorser = 4 X loomer Oy ® 0y + Ao, ;
leomer = f(m & ) based on Fig 3.40 in Das(1995), where: m=bizy,, b=B/2 n = Uzeg, where I=L/2 .2
ELASTIC SETTLEMENTS: or|8
LAYER  4aH Ao, Cosnmed E E Coctunt Dootc = AHX 12 INM X Eqpy Jel3
f ksf % Emex  Kof % Inches 1k
1A 3.00 2.40 0300 - 0.21 796 0.301 0.1 ~2la
18 3.00 1.25 0.060 0.55 2074 0.080 0.02 2|9
1c 6.00 0.48 0.015 0.80 3037 0.015 0.01 ° z
1D 6.00 0.18 0.005 0.91 3455 0005 0.0 ol E
Total = 045  Inches Mk
Note: €oam Ao, /E ) g
Assume: E/Eny Based on G/Gpe, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 3
NOTE: E is directly related to G; i.e., E = 2 x (14) G >
PRIMARY CONSOLIDATION SETTLEMENTS: :
LAYER  AH o, oy APpmay = AH X 12InM x RR x Log (0,/0,0) §
ft kef kef inches
1A 3.00 0.44 284 0.41 Note: 6.00 ksf =Maximum past pressure from consolidation tests - -
1B 3.00 0.68 1.93 0.23 See p 7 Calc 05996.01-G(B)-01, Rev 1 B
1c 6.00 1.04 1.50 0.16 0.014 = RR, See p 13 Calc 05996.01-G(B)-03, Rev 1 m
1D 6.00 152 1.70 0.05 v
Total = 0.85  Inches

e [geotNOCe00\caicettiv\pquare'4 Xig on §/10V97
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prota 8 o
LD O
q= 2.90 ksf "= 80.00 pcf GWT > 100 ft below grade 151" g :
B= 6.00 ft L= 6.00 ft (Square) 0 o
D= 4.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 - Z
SECONDARY SETTLEMENTS: ' A Secondary Settiement = 12 in.M x C, x Log,o(At in min)
LAYER  AH o OOy C. 464 7.02 7.32 = Log,o(40 yrs x 525,860 minyr) °
%/Log Log Cycles Log Cycles Log Cycles 5
ft kef CycleTime in1month In20Yrs In40 Yrs NS
(min) inches inches inches 8 : o
1A 3.00 2.84 0.47 0.051 0.09 0.13 0.13 Ve E
1B . 3.00 1.93 0.32 0.032 0.05 0.08 0.08 8 g
1c 6.00 1.50 0.25 0.028 0.09 0.14 0.15 >
1D 6.00 1.70 0.28 0.020 0.10 0.18 0.15 o
Total = 0.33 0.50 0.52  Inches o|Z
~ O
Note: C, = rate of secondary compression & is f(0Wmep) - From Figure 2 in Calc 05996.01-G(B)-05, Rev 0 3 g g
525,860 min = 1 yr = 3685.25 days x 24 hr/day x 60 min/hr ' > n
43,830 mimonth = 525960 minyr -3 e
12 monthsyr z13
g z
. =z
SUMMARY OF SETTLEMENTS: A Secondary Settlement S g
LAYER AH Zorade Zng AP oot Appimay 1 month 20yre 40yrs ; m
ft ft ft inches inches inches inches inches 2
1A 3.00 5.50 1.50 0.11 0.41 0.09 0.13 0.13 ,’2
18 3.00 8.50 4.50 0.02 0.23 0.03 0.08 0.08 ~
1c 6.00 13.00 .00 0.01 0.18 0.09 0.14 0.15 44
iD 6.00 19.00 15.00 0.00 0.05 0.10 0.15 0.15 8
Total = 0.1 '0.85 0.33 0.50 0.52 inches e
Total = 0.99 inches of inmediate settiement

1.32 inches after 1 month
1.49 inches after 20 years
1.81 inches after 40 years
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Protw 8 5
q= 2.00 ksf n= 80.00 pcf GWT > 100 ft below grade 151" g
B= 8.00 f L= 8.00 ft (Square) b =
D= 4.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 ) z
STRESSES BENEATH FOOTING: !
LAYER AH Zorade O Zng m n leomer beonter Ao, O °
ft ft kef n ksf kef <
1A 4.00 6.00 0.48 2.00 2.00 2.00 0.232 0.93 1.56 2.04 g
18 4.00 10.00 0.80 6.00 067 0.67 0.121 0.48 0.81 1.61 Selo
1c 8.00 16.00 1.28 12.00 0.33 0.33 0.045 0.18 0.30 1.58 JolZ
10 8.00 24.00 192 20.00 0.20 0.20 0.018 0.07 0.12 2.04 § o
]
Note: Ore ™ Zyrage X 1y A, = (q - 11D X logrper Toorter ™ 4 X logurer Oy ® Gy + A, 3
lomer = f(m & n) based on Fig 3.40 in Das(1895), where: m=biz,, b=B/2 N = Vzo, where [=L/2 ol
ELASTIC SETTLEMENTS: o E g
LAYER AH Ao, Cacmmed E E Cocta ADgastc = AHX 12 INM X £y del3
n ksf % Epm kef % inches 1k
1A 4.00 1.56 0.090 048 1727 0.090 0.04 “2lA
18 4.00 0.81 0.030 0.70 2652 0.031 0.01 z| 2
1c 8.00 0.30 0.000 0.87 3202 0.009 0.01 °|=z
10 8.00 0.12 0.003 0.85 3500 0003  0.00 o| £
Total = 0.07  Inches ML
Note: toww ®Ac,/E ' Q
Assume: E/E,. Based on G/G,,, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 F
NOTE: E is directly related to G; i.e., E =2 x (1+p) G g
PRIMARY CONSOLIDATION SETTLEMENTS: ::
LAYER  aH Ove O Appmey = AH X 12in/M x RR x Log (0,40.c) o
ft kef kef inches =
1A 4.00 0.48 204 0.42 Note: 6.00 ksf =Maximum past pressure from consolidation tests - v
18 4.00 0.80 161 0.20 See p 7 Calc 05996.01-G(B)-01, Rev 1 5
1c 8.00 1.28 1.58 0.12 0.014 = RR, See p 13 Calc 05896.01-G(B)-03, Rev 1 m
10 8.00 1.92 2.04 0.04 0
Total = 0.79% inches ol
| W—— TR YL )
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APPENDIX D
[
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prota a°
LD O
q= 2.00 ksf "= 80.00 pcf GWT > 100 ft below grade 151" g :
B= 8.00 ft L= 8.00 ft (Square) 0 o
D= 4.00 ft Ema = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
SECONDARY SETTLEMENTS: A Secondary Settiement . = 12 in.M x C, x Log,q(At in min)
LAYER AH O 0Oy C. 4.64 7.02 7.32 = Log,(40 yrs x 525,960 min/yr) o
%/Log  Log Cycles Log Cycles Log Cycles 3
ft ksf Cycle Time in1month In20Yrs In40 Yrs o ;5
{min) Inches inches inches 8 ol o
1A 4.00 2,04 0.34 0.034 0.08 0.11 0.12 Ve E
1B 4.00 1.61 0.27 0.028 0.06 0.09 0.10 % rc.
1C 8.00 1.58 0.26 0.028 0.12 0.19 0.19 x
10 8.00 204 0.34 0.034 0.15 0.23 0.24 o
Total = 0.41 0.62 0.65 inches o|=
rlo
Note: C. = rate of secondary compression & I8 f(c,/0,) - From Figure 2 in Calc 05996.01-G(B)-05, Rev 0 3 g g
525,960 min = 1 yr = 365.25 days x 24 hr/day x 60 min/hr A
43,830 minvmonth = 525960  minyr -351%
12 monthsiyr z| 2
2 O
o Z
- z
SUMMARY OF SETTLEMENTS: A Secondary Settiement > g
LAYER AH Zgrade Zng AP testc Appimey 1month ~ 20yrs 40yrs M
3 ft ft inches inches inches in¢hes inches g
1A 4.00 6.00 2.00 0.04 0.42 0.08 0.11 0.12 r
18 4.00 10.00 8.00 0.01 0.20 0.08 0.09 0.10 >
1c 8.00 16.00 12.00 0.01 0.12 0.12 0.19 0.19 =
1D 8.00 24.00 20.00 0.00 0.04 0.15 0.23 0.24 a
Total = 0.07 0.79 0.41 0.62 0.65 inches 4
Total = 0.86 inches of Inmediate settiement

1.27 inches after 1 month
1.48 inches after 20 years
1.51 inches after 40 years

»Q 39vd
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Protw 8 o
(o]
q= 1.60 ksf "= 80.00 pcf GWT > 100 ft below grade 152" § 2
B= 10.00 ft L= 10.00 ft (Square) 0 <)
D= 4.00 f Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -~z
STRESSES BENEATH FOOTING: !
LAYER  4H Zorade O Zng m n loorner Feonter Ao, ou o
n ft ksf ft ksf kef <
1A 5.00 .50 0.52 2.50 2.00 2.00 0.232 0.93 1.19 1.71 o3
18 5.00 11.50 0.92 7.50 0.67 067 0.121 0.48 0.62 1.54 R ol o
1C 7.00 17.50 1.40 13.50 0.37 0.37 0.053 0.21 0.27 187 Vel
1D 9.00 25.50 2.04 21.50 0.23 0.23 0.024 0.09 0.12 2.18 § o
vl
Note: O = Zgen X 1y A0, = (3= YD) X boare looter ™ 4 X e Ot = Tpo + B0, 3
leomer = f(m & n) based on Fig 3.40 in Das(1895), where: m=bize,, b=B/2 n = Uzpy, where I=L2 ol 2
ELASTIC SETTLEMENTS: oflB
LAYER  AH A, Eoommed E E Cocnn Asnste = BHX 12 IN.M X eupry de|3
n ke % Emer kef % Inches 1k
1A 500 1.19 0.050 0.5 2230 0.053 0.03 2|3
18 5.00 0.62 0.020 0.78 2877 0.022 0.01 z|2
1c 7.00 0.27 0.009 0.87 3202 0.008 0.01 Tl =z
1D 9.00 0.12 0.003 0.95 3560 0.003 0.00 o| &
Total = 0.08 inches =l B4
Note: tanw =Ac,/E ' g
Assume: E/E,, Based on G/Gye from Geomatrix Caic 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 F
NOTE: E is directly related to G; i.e., E = 2 x (1+4)) G g
PRIMARY CONSOLIDATION SETTLEMENTS: §
LAYER AH O, Oy Appimey = AH X 12in.M x RR x Log (0,/0,0) =
n ksf kef inches
1A 5.00 0.52 1. 0.43 Note: 6.00 ksf =Maximum past pressure from consolidation tests - v
18 5.00 0.92 1.54 0.19 See p 7 Calc 05996.01-G(B)-01, Rev 1 »
1C 7.00 1.40 1.67 0.09 0.014 = RR, See p 13 Caic 05996.01-G(B)-03, Rev 1 "t'J
1D 9.00 2.04 2.18 0.04 5
: Total= 0.78 Inches
e JoeciNOGONCaiclestinacuare’dd xin on K/10/87
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prowe 8 o
D O
q= 1.60 ksf "= 80.00 pcf GWT > 100 ft below grade 152" N>
B=  10.00f L= 10.00 ft (Square) .g =
D,= 4.00 f#t Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -~ ;z)
SECONDARY SETTLEMENTS: ' A Secondary Settiement =12in.M x C, x Log,o(At in min) '
LAYER AH O LW - C. 464 7.02 7.32 = Log,(40 yrs x 525,960 min/yr) °
%/Log Log Cycles Log Cycles Log Cycles g
ft kef CycleTime in1month In20Yrs In40 Yrs N
(min) inches Iinches inches S : o
1A 5.00 1.7 0.29 0.029 0.08 0.12 0.13 ValP
18 5.00 1.54 0.26 0.028 0.08 0.12 0.12 e g
1C 7.00 1.67 0.28 0.029 0.11 0.17 0.18 v :
1D 9.00 2.18 0.36 0.036 0.18 0.27 0.28 S
Total = 0.43 0.68 0.71  inches of 2
[ (=4
Note: C. = rate of secondary compression & is f(0wW/Ompyp) - From Figure 2 in Calc 05996.01-G(B)-05, Rev 0 3 a g
525,060 min = 1 yr = 365.25 days x 24 hr/day x 80 minvhr BYE
43,830 min/month = 525960 min/yr -3l
12 months/yr z|d
z (o]
o z
. 4
SUMMARY OF SETTLEMENTS: A Secondary Settiement 1€
LAYER AH Zgrade Zng ADotestc Appamay  1month  20yrs 40yrs z E
ft ft ft inches inches inches in¢hes inches g
1A $.00 6.50 2.50 0.03 0.43 0.08 0.12 0.13 '3:
18 6.00 11.50 7.50 0.01 0.19 0.08 0.12 0.12 ~
1c 7.00 17.50 13.50 0.01 0.09 0.11 0.17 0.18 44
D 9.00 25.50 21.50 0.00 0.04 0.18 0.27 0.28 8
Total = 0.06 0.75 0.45 0.68 0.71  inches o
Total = 0.81 inches of inmediate settlement o
1.26 inches after 1 month §
1.49 inches after 20 years V)
1.52 inches after 40 years &

_igeoiposeticatievtiviequarviss s on 81197
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APPENDIX D
[
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Pota 8 o
LD O
6.50 ksf "= 80.00 pcf GWT > 100 ft below grade 150" @ :
2.20 f L= 2.20 ft (Square) v o
D= 6.00 ft Ema = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
STRESSES BENEATH FOOTING: !
LAYER AH Zorace C,e Zng m n leomer Feenter Ao, Gy o
ft n kef n . ket kef <
1A 1.10 8.55 0.52 0.55 200 2.00 0.232 0.93 5.60 6.12 Q g
1B 110 7.85 0.61 1.85 0.67 0.687 0.121 0.48 2.91 353 'a : o
1C 4.00 10.20 0.82 4.20 0.26 0.26 0.029 0.12 0.71 1.52 IWJa r>-
1D 4.00 14.20 1.14 8.20 0.13 0.13 0.008 0.03 0.20 1.34 3 g
. [ =4
'“ '_
Note: Ove ™ Zgrade X N Ao, = (q - 700 X bogrser loarter * 4 X looener Oy = Oy + Ao, ;
loomer = f(m & n) based on Fig 3.40 in Das(1995), where: mzbizyy, b=Bf2 n = liz,,, where I=L/2 o g
ELASTIC SETTLEMENTS: o E ,'?,
LAYER  aH A, Caseumed E E Cacroa APveste = AHX 12 INM X g Je|3
n ke % Eree kef % inches 1E
1A 1.10 5.60 1.000 0.08 314 1.784 024  E/E,, =0083fore>1% — 2|k
18 1.10 201 0.505 0.15 576 0.506 0.07 z|2
1C 4.00 0.71 0.025 0.73 2753 0.026 0.01 ’ E
10 4.00 0.20 0.008 0.90 3405 0.008 0.00 ol &
Total = 0.32  inches l B
Note: o ®Ac,/E ’ g
Assume: E/En. Based on G/Gp,, from Geomatrix Caic 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 “
NOTE: E is directly related lo G; l.e., E = 2 x (1+3) G 4
x
PRIMARY CONSOLIDATION SETTLEMENTS: 2
LAYER AH ' Oy Appimay *AH X 12inM x RR x Log (o/0,0) =4
ft kef kef inches
1A 1.10 0.52 6.12 0.20 Note: 6.00 ksf =Maximum past pressure from consolidation tests - -
1B 1.10 0.61 3.53 0.14 See p 7 Calc 05996.01-G(B)-01, Rev 1 4
1C 4.00 0.82 1.52 0.18 0.014 = RR, See p 13 Calc 05096.01-G(B)-03, Rev 1 "'U
1D 4.00 114 1.34 0.05 3
Total = 0.57 inches
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Protw 8 o
LD O
q= 6.50 ksf "= 80.00 pcf GWT > 100 ft below grade 150 " >
B= 2.20 f L= 2.20 R (Square) ."(; £
D= 6.00 f Emex = 3780 ksf - From Table 1 Caic 05996.01-G(B)-01, Rev 1 - ;z)
SECONDARY SETTLEMENTS: ' A Secondary Settiement =12 in.M x C, x Log,o(At in min) .
LAYER AH Oy OW/Omgp C. 4.64 1.02 132 = Log,(40 yrs x 525,960 min/yr) °
%/Log LogCycles LogCycles Log Cycles g
ft ksf CycleTime in1month In20Yrs In40 Yrs g
{min) inches inches inches S: o
1A 1.10 6.12 1.02 0.368 0.23 0.34 0.38 ValF
18 1.10 353 0.59 0.073 0.04 0.07 0.07 e :g’
1c 4.00 1.82 0.25 0.028 0.08 0.09 0.10 ° »
10 4.00 1.34 0.22 0.026 0.08 0.09 0.09 >
Total = 0.39 0.59 0.62 Inches o|=
|9
Note: C, = rate of secondary compression & is f(0WOmep) - From Figure 2 in Calc 05896.01-G(B)-05, Rev 0 3 2 '_é:
525,960 min = 1 yr = 385.25 days x 24 hr/day x 60 min/hr ) '; ]
43,830 min/month = 525,960  miniyr ~3le
12 months/yr z|2
z|2
=z
SUMMARY OF SETTLEMENTS: A Secondary Settiement 1 £
LAYER  AH Zorate Zng ADgasic  APpimay  1month  20yre 40yrs M ;3
ft fnt ft inches inches inches inéhes inches o
1A 1.10 6.55 0.55 0.24 0.20 0.23 0.34 0.38 >
1B 1.10 7.65 1.65 0.07 0.14 0.04 0.07 0.07 2
1C 4.00 10.20 4.20 0.01 0.18 0.08 0.09 0.10 9
1D 4.00 14.20 8.20 0.00 0.05 0.06 0.09 0.09 a
Total = 0.32 0.57 0.39 0.59 0.62 inches o
Total = 0.89 inches of immediate settiement -
1.27 inches after 1 month §
1.47 inches after 20 years o
1.60 inches after 40 years >
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Pota 8 ;
q= 5.40 ksf "= 80.00 pcf GWT > 100 ft below grade 152" ﬁ %
B= 3.00 ft L= 3.00 ft (Square) & =
D= 6.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 g g
STRESSES BENEATH FOOTING: !
LAYER AH Zorade O, Zng m n leomer beonter Ao, Oy °
n n kef n ksf kst <
1A 1.50 6.75 0.54 0.75 2.00 2.00 0.232 0.93 4.57 5.11 o2
18 1.50 8.25 0.66 2.25 0.67 0.67 0.121 0.48 2.38 3.04 Sl
1c 4.00 11.00 0.88 5.00 0.30 0.30 0.037 0.15 0.74 1.62 JalZ
10 4.00 15.00 1.20 9.00 0.17 0.47 0.013 0.05 0.25 145 § o
»|r
Note: Ove ® Zorase X 1y A0y = (@ - 1D X logrer lorser = 4 X logrmer 0y = 0,0 + Ao, 3
lomer ® f(m & n) based on Fig 3.40 in Das(1985), where: m=b/zy;, b=B/2 N = Uz, where |=L/2 o 4
ELASTIC SETTLEMENTS: o E g
LAYER  AH Ao, Easmumed E E Conal  APpastc = AHX12INMX oy dg|3
ft kef % Ema ksf % Inches 1E
1A 1.50 457 1.000 0.08 314 1.458 026  EfEny =0.083fore>1% ~ 2|5
18 1.50 2.38 0.280 0.22 849 0.281 0.05 zl2
1c 4.00 0.74 0.030 0.70 2652 0.028 0.01 i
10 4.00 0.25 0.008 0.88 3324 0.008 0.00 ol £
Total = 0.33  inches 4| @
Note: Canet ®BAcg,/E ’ g
Assume: E/Eny  Based on G/Gue: from Geomatrix Calc 05996.01-G(P0S)-1, Rev 0, p12/29 of Section 1.3 rf-:
NOTE: E is directly related to G; l.e.,E = 2 x (1+5) G o
F.3
PRIMARY CONSOLIDATION SETTLEMENTS: 9
LAYER AH Oy Oy Appimay =AH X 12in.M x RR x Log (0,/0,,) Q
ft kef kef inches
1A 1.50 0.54 5.11 0.25 Note: 6.00 ksf =Maximum past pressure from consolidation tests - -
18 1.50 0.66 3.04 0.17 See p 7 Calc 05998.01-G(B)-01, Rev 1 >
1c 4.00 0.88 1.62 0.18 0.014 = RR, See p 13 Calc 05996.01-G(B)-03, Rev 1 "6
10 4.00 1.20 1.45 0.08 H
Total = 0.65 inches

| lpeoqinseescekeemvquarsidt s on 81937
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APPENDIX D
o 30
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prow a °
LD O
q= 5.40 ksf "= 80.00 pcf GWT > 100 ft below grade 152" 613 ;"
B= 3.00 L= 3.00 ft (Square) 0 o
D= 6.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
SECONDARY SETTLEMENTS: ' A Secondary Settiement =12 in.M x C, x Log,q(At in min)
LAYER AH O 0/Ompp C. 4.64 7.02 7.32 = Log,,(40 yrs x 525,960 min/yr) o
%/Log Log Cycles Log Cycles Log Cycles 5
f kef CycleTime In1month In20Yrs in40 Yrs N
{min) inches inches inches Waolo
1A 1.50 5.11 0.85 0.208 0.17 0.26 0.27 Valr
18 1.50 3.04 0.51 0.056 0.05 0.07 0.07 g c
1c 4.00 1.62 0.27 0.028 0.08 0.10 0.10 »
1D 4.00 1.45 0.24 0.027 0.08 0.09 0.10 P
Total = 0.34 0.62 0.84 inches o=
|9
Note: C, = rate of secondary compression & is f(0W/Gmep) - From Figure 2 in Calc 05996.01-G(B)-05, Rev 0 3 g g
525,960 min = 1 yr = 365.25 days x 24 hr/day x 60 minvhr AR
43,830 min/month = 525960  min/yr -35l%
12 monthsiyr z|
z @]
o Z
. z
SUMMARY OF SETTLEMENTS: 4 Secondary Settiement S| £
LAYER  AH Zyate Zng BPuesic  OPimey  1month  20yrs 40yre ML
" ft ft inches inches inches inches inches 2
1A 1.50 8.75 0.75 0.26 0.25 0.17 0.26 0.27 r
18 1.50 8.25 225 0.05 0.17 0.05 0.07 0.07 3
1C 4.00 11.00 5.00 0.01 0.18 0.08 0.10 0.10 =
1D 4.00 15.00 9.00 0.00 0.06 0.08 0.09 0.10 Q
Total = 0.33 0.65 0.34 0.52 0.54 inches =4
Total = 0.98 inches of immediate settiement 2
1.32 inches after 1 month o
1.49 inches after 20 years o
1.52 inches after 40 years 5
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Protat 8 3
q= 4.80 ksf n= 80.00 pcf GWT > 100 ft below grade 152" g
B= 4.00 f L= 4.00 ft (Square) o=
D= 6.00 ft Enex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 g g
STRESSES BENEATH FOOTING: t
LAYER AH t I Oy Zng m n leomer leanter Ao, Oy o
f n kst fn kef kef <
1A 2.00 7.00 0.56 1.00 2.00 2.00 0.232 0.93 3.74 4.30 NI
18 2.00 9.00 0.72 3.00 0.67 0.67 0.121 0.48 1.95 267 2olo
1C 4.00 12.00 0.96 6.00 0.33 0.33 0.045 0.18 0.72 1.68 VolZ
1D 4.00 16.00 1.28 10.00 0.20 0.20 0.018 0.07 0.20 1.57 § o
2|
Note: Ove = Zgae X Ty 40, * (4~ 100 X oarse carter = 4 X loomer Out = 640 + Ao, 5
loomer ™ f(M & n) based on Fig 3.40 in Das(1995), where: m=b/zgy, b=B/2 n = Vzog, where I=L/2 o 4
ELASTIC SETTLEMENTS: 1k
LAYER  AH A, Casmumed E E Cocna ADgetc = AHX 12INM X €y de|3
n kef % Emex ksf % inches 1k
1A 2.00 3.74 1.000 0.08 314 1.191 020 E/E,.,=0083fore>1% = 5
1B 2.00 1.95 0.140 0.38 1379 0.141 0.03 z|2
1Cc 4.00 0.72 0.026 0.72 2732 0.026 0.01 Tz
1D 4.00 0.29 0.010 0.88 3262 0009 . 0.00 ol
Total = 0.34  inches 2%
Note: Ceaw =Ac,/E . 2
Assume: E/Ene  Based on G/Gye, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 3
NOTE: E is directly related to G; l.e.,E=2x (1+) G >
PRIMARY CONSOLIDATION SETTLEMENTS: §
LAYER AH O, oy Appimey =AH X 12 in.M x RR x Log (0,/0,0) =4
ft kef ksf inches
1A 200 0.56 4.30 0.30 Note: 6.00 ksf =Maximum past pressure from consolidation tests - o
18 2.00 0.72 267 0.19 See p 7 Calc 05996.01-G(B)-01, Rev 1 3
1c 4.00 0.96 1.68 0.18 0.014 =RR, See p 13 Caic 05996.01-G(B)-03, Rev 1 "‘o
10 4.00 1.28 1.57 0.08 0
Total= 0.71 inches
L igectioSeetcaKiestie\souere'st xie on &/1997

S90L0S V¥

L33HS NOILVYINITVI
NOILVHYOJHOD ONIHNIINIONS ¥ILSE3M 3 INOLS




:.':.::33::::‘:::28323:222:28;;:;;:a;:sw.*o...
APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prota 8 o
L0 O
q= 4.50 ksf n= 80.00 pcf GWT > 100 ft below grade 152" R
B= 4.00 ft L= 4.00 ft (Square) '6(; =
D,= 6.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 - 3
SECONDARY SETTLEMENTS: ' A Secondary Settiement - = 12 in.M x C,, x Log,(At In min) .
LAYER AH Ou OWOmep C. 464 7.02 732 =Logy(40 yrs x 525,960 minfyr) o
%Log Log Cycles Log Cycles Log Cycles g
" ksf Cycle Time in1month In20Yrs In40 Yrs K=
(min) inches inches inches a : o
1A 2.00 4.30 0.72 0.111 0.12 0.19 0.19 Ve v
18 . 200 267 0.44 0.047 0.05 0.08 0.08 e g
1c 4.00 1.68 0.28 0.029 0.08 0.10 0.10 e >
1D 4.00 1.57 0.26 0.028 0.06 0.10 0.10 5
Total = 0.30 0.48 048  inches of
r (=4
Note: C, = rate of secondary compression & Is {0 WOmep) - From Figure 2 in Caic 05896.01-G(B)-05, Rev 0 3 a %'
525,960 min = 1 yr = 365.25 days x 24 hr/day x 60 min/hr RS
43,830 mi/month = 525,960  minjyr -3lg
‘ 12 monthsiyr z|
z [}
o z
D -
SUMMARY OF SETTLEMENTS: A Secondary Settiement 51 €
LAYER  AH Zgrade Zng APuesc  APprmey  Tmonth  20yrs 4yrs T E
ft ft ft inches inches inches inches inches é
1A 2.00 7.00 1.00 0.29 0.30 0.12 0.19 0.19 3
18 2.00 9.00 3.00 0.03 0.19 0.05 0.08 0.08 2
1C 4.00 12.00 6.00 0.01 0.18 0.08 0.10 0.10 0
10 4.00 16.00 10.00 0.00 0.06 0.08 0.10 0.10 Q
Total = 0.34 0.71 0.30 0.46 0.48 inches o
Total = 1.08 inches of inmediate settlement o
1.35 inches after 1 month §
1.50 inches after 20 years o
1.52 inches after 40 years "g

[geoyO500e\caic\eetio\aquare'ds s on 6/18/87
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Protw
q= 3.40 ksf "= 80.00 pcf GWT > 100 ft below grade 149"
B= 6.00 ft L= 6.00 ft (Square)
D= 6.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1
STRESSES BENEATH FOOTING: ot
LAYER AH Zorade Oy Zng m n Ycomer Learrter Ao, Oy
ft ft kef L} kst ksf
1A 3.00 7.50 0.60 1.50 2.00 2.00 0.232 0.83 2.72 3.32
B8 3.00 10.50 0.84 4.50 0.67 0.67 0.121 0.48 1.41 2.25
ic 4.00 14.00 1.12 8.00 0.38 0.38 0.054 0.22 0.63 1.75
1D 5.00 18.50 1.48 12.50 0.24 0.24 0.028 0.10 0.2 1.17
Note: O ® Zgage X 1t A0, = (q - 12D X learser lconter = 4 X loomer Gyt = Oy * Ao,
loomer = f(m & n) based on Fig 3.40 in Das(1995), where: m=bize,, b=B/2 n = Uiz, where |=L/2
ELASTIC SETTLEMENTS:
LAYER AH Ao, €aseumed E E Cochut Apysssc "AHX12InMxeyuy
n kef % Emex kef % inches
1A 3.00 2.72 0.420 0.17 847 0.420 0.15 E/€Emex®0.083f0re> 1%
18 3.00 1.41 0.075 0.50 1883 0.075 0.03
1c 4.00 0.63 0.020 0.76 2877 0.022 0.01
1D 5.00 0.29 0.010 0.86 3262 0.008 . 0.01
Total = 0.19 inches
Note: Cocw =Ac,/E
Assume: E/E.e Based on G/Gpe from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3
NOTE: E is directly related to G; l.e.,E=2 x (1+)4) G
PRIMARY CONSOLIDATION SETTLEMENTS:
LAYER AH v Oy Apyimey =AHX 12in.M x RR x Log (0/a,,)
‘ ft ksf kef inches
1A 3.00 0.60 3.32 0.37 Note: 8.00 ksf =Maximum past pressure from consolidation tests -
18 3.00 0.84 2.25 0.22 See p 7 Calc 05996.01-G(B)-01, Rev 1
1C 4.00 1.12 1.75 0.13 0.014 =RR, See p 13 Calc 05908.01-G(B)-03, Rev 1
1D 8.00 148 1.77 0.07
Total= 0.79 inches
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prota 3 o
LD O
q= 3.40 ksf "= 80.00 pcf GWT > 100 ft below grade 149" &z
B= 6.00 ft L= 8.00 ft (Square) 0 o
D= 6.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
SECONDARY SETTLEMENTS: ; A Secondary Settlement - = 12 in.M x C,, x Log,o(At in min) ‘
LAYER AH Ou OWOmep C. 464 1.02 7.32 = Log(40 yrs x 525,960 min/yr) o
%Mtog LogCycles Log Cycles Log Cycles %
ft kef Cycle Time in1fmonth In20Yrs In40Yrs Q o
(min) inches inches inches g: o
1A 300 3.32 0.55 0.066 0.11 0.17 0.7 Velr
18 3.00 225 0.38 0.038 0.08 0.09 0.10 e =
1c 4.00 1.7 0.29 0.030 0.07 0.10 0.11 ® >
1D 5.00 1.77 0.30 0.030 0.08 0.13 0.13 S
Total = 0.32 0.49 0.51  inches ol 2
r|lo
Note: C. = rate of secondary compression & is f(0Wone) - From Figure 2 in Calc 05996.01-G(B)-05, Rev 0 3 a g
525,960 min = 1 yr = 365.25 days x 24 hr/day x 60 min/hr RS E
43,830 minimonth = 525,060 miniyr ~31le
12 monthsiyr Z|3
Zlz
“l=z
SUMMARY OF SETTLEMENTS: A Secondary Settlement >1 €
LAYER  AH Zorese Zng Apuestc  APwimay  1month  20yrs  4Oyre 3l
ft ft ft inches inches inches inches inches 2
1A 3.00 7.50 1.50 0.18 0.37 0.11 0.17 0.17 »
18 3.00 10.50 4.50 0.03 0.22 0.08 0.09 0.10 2
1c 4.00 14.00 8.00 0.01 0.13 0.07 0.10 0.11 4
10 5.00 18.50 12.50 0.01 0.07 0.08 0.13 0.13 9
Total=  0.19 0.79 0.32 0.49 0.51 inches Q
Total = 0.98 inches of immediate settiement o
1.30 inches after 1 month ré}'
1.47 inches after 20 years g
1.49 inches after 40 years | /3
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Protw 8 o
q= 2.60 ksf "= 80.00 pcf GWT > 100 ft below grade 151" § §
B= 8.00 ft L= 8.00 ft (Square) 0°
D= 6.00 ft Eex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
STRESSES BENEATH FOOTING: 4
LAYER AH Zorade O, Zny m n beomer Veanter Ao, Oy o
n ft kef fn kef ksf <
1A 4.00 8.00 0.64 2.00 2.00 2,00 0.232 0.93 1.97 261 N
18 4.00 12.00 0.96 6.00 0.67 0.67 0.121 0.48 1.03 1.99 0ol
1c 6.00 17.00 1.36 11.00 0.38 0.36 0.052 0.21 0.44 1.80 VaolZ
1D 6.00 23.00 1.84 17.00 0.24 0.24 0.024 0.10 0.21 205 § o
»|
Note: Oy ™ Zgude X Tt Ao, = (q - 100 X logrser loorter = 4 X loormar Oy ® Oy * Ao, 5
Lomer = f(m & 1) based on Fig 3.40 in Das(1895), where: m=bizyy, b=B/2 N = Uzo, where I=L/2 ol 2
ELASTIC SETTLEMENTS: ot |8
LAYER  aH Ao, Easoumed E E Connt  ADuste mAHX12INMX Enun Jel3
n kaf % Ernex ksf % inches ' 33
1A 4.00 1.87 0.150 0.35 1326 0.149 0.07 —2|k
1B 4.00 1.03 0.045 0.61 2321 0.044 0.02 z|2
1c 6.00 0.44 0.014 0.81 3075 0.014 0.01 Tz
10 6.00 0.21 0.005 0.91 3455 00068 000 ol X
Total = 0.11  inches =l B4
Note: Coww ™Ac,/E ' 4
Assume: E/E,. Based on G/Gpue from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 <
NOTE: E is directly related to G; i.e., E = 2 x (14y) G 3
PRIMARY CONSOLIDATION SETTLEMENTS: §
LAYER AH o, Oy 8Ppimey =AH X 12in.M x RR x Log (0/0,,) =4
ft ksf ksf inches
1A 4.00 0.64 261 0.41 Note: 6.00 ksf =Maximum past pressure from consolidation tests - o
18 4.00 0.96 1.99 0.21 See p 7 Calc 05996.01-G(B)-01, Rev 1 »
1C 6.00 1.38 1.80 0.12 0.014 = RR, See p 13 Calc 05996.01-G(B)-03, Rev 1 "6
10 6.00 1.84 2.05 0.05 o
Total= 079  inches "
e loaciNOSROS Caic\aiti\aquermide Xin on S/19/R7
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prow Lon o
L O
q= 2.60 ksf "= 80.00 pcf GWT > 100 ft below grade 181" g :
B= 8.00 ft L= 8.00 ft (Square) 0 o
D= 6.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
SECONDARY SETTLEMENTS: , A Secondary Settiement = 12 in.M x C, x Log,s(At in min) '
LAYER AH Gy 6W/Crmgp C. 4.64 7.02 7.32 = Log,y(40 yrs x 525,960 minfyr) °
%/lLog Log Cycles Log Cycles Log Cycles <
n ksf Cycle Time In1month In20Yrs In40Yre g
(min) inches inches inches o : o
1A 4.00 2.61 0.44 0.045 0.10 0.15 0.16 Ve E
18 4.00 1.99 0.33 0.033 0.07 0.11 0.12 ele
1C 6.00 1.80 0.30 0.030 0.10 0.15 0.16 ° >
10 6.00 2.05 0.34 0.034 0.1 0.17 0.18 P
Total = 0.39 0.59 0.81  Inches o=
r (=}
Note: C. = rate of secondary compression & is f(oW/omee) - From Figure 2 in Calc 05896.01-G(B)-05, Rev 0 3 2 '_é:
525,960 min = 1 yr = 365.25 days x 24 hr/day x 60 min/hr } >
43,830 min/month = 525,960  minyr ~-3le
12 months/yr z|ld
z|2
'o z
SUMMARY OF SETTLEMENTS: A Secondary Settiement S1E
LAYER AH Zgrade Zng AP srestc Appiney 1month ~ 20yre 40yrs ® E
ft ft ft inches inches inches inches inches 2
1A 4.00 8.00 2.00 0.07 0.41 0.10 0.15 0.16 S
18 4.00 12.00 6.00 0.02 0.21 0.07 0.14 0.12 3
1C 6.00 17.00 11.00 0.01 0.12 0.10 0.15 0.18 @
10 6.00 23.00 17.00 0.00 0.05 0.11 0.17 0.18 a
Total = 0.11 0.79 0.39 0.59 0.61 inches =4
Total = 0.90 inches of inmediate settlement .
1.29 inches after 1 month §
1.49 inches after 20 years u
1.51 inches after 40 years g
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prow 3 o
LD O
q= 2.00 ksf n= 80.00 pcf GWT > 100 ft below grade 152" @ :
B= 10.00 ft L= 10.00 ft (Square) ' 0 ©
D= 6.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -~z
STRESSES BENEATH FOOTING: !
LAYER AH Zorade Ore Zpy m n lcomer Leonter Ao, Oy o
ft "t kef n . ksf kef <
1A 5.00 8.50 0.68 2.50 " 200 2.00 0.232 0.83 1.41 2.09 g\ g
18 5.00 13.50 1.08 7.50 0.67 0.67 0.121 0.48 0.74 1.82 % olo
iC 5.00 18.50 1.48 12.50 0.40 0.40 0.080 0.24 0.37 1.85 e r’:
iD 8.00 25.50 204 19.50 0.26 0.26 0.028 0.11 0.17 2.21 § a
. c|e
Note: O ® Zyaa X 83, = (0 - YD) X loagr lorer = 4 X b O =0y + A0, %
loormer = f(m & n) based on Fig 3.40 in Das(1895), where: m=bize,, b=B/2 n = Uizog, where IsL/2 ol2
ELASTIC SETTLEMENTS: 0 E o
LAYER  AH A, Casoumed E E Cocrt Mowee = AH X 12 INMX €0y de|3
n kef % Erner ke % inches 1k
1A 5.00 1.41 0.075 0.50 1883 0.075 0.05 =4
18 5.00 0.74 0.028 0.71 2690 0.027 0.02 zi2
iC 5.00 0.37 0.010 0.86 3262 0.011 0.01 : g
1D 9.00 0.17 0.005 0.91 3455 0.005 . 0.01 g 5
Total = 0.07 inches 4| @
Note: tona ™Aoo, /E ’ g
Assume: E/Ena Based on G/Gpe from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 E
NOTE: E is directly related to G; l.e., E = 2 x (1+))) G b
F .3
PRIMARY CONSOLIDATION SETTLEMENTS: 9
LAYER AH Ove Oy Appamey = AH X 12in.M x RR x Log (0, /0,0) o
ft ksf ksf Inches
1A 5.00 0.68 2.09 0.41 Note: 6.00 ksf =Maximum pasl pressure from consolidation tests - v
iB 5.00 1.08 1.82 0.18 See p 7 Calc 05996.01-G(B)-01, Rev 1 2
iC 5.00 1.48 1.85 0.08 0.014 =RR, See p 13 Calc 05996.01-G(B)-03, Rev 1 "6
10 9.00 2.04 2.21 0.05 N
Total= 0.73  Inches -
(—— T T
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prota 8 o
LD O
q= 2.00 ksf n= 80.00 pcf GWT > 100 ft below grade 1.52 " 2>
B=  10.00M L= 10.00 ft (Square) g =
D= 6.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 - g
SECONDARY SETTLEMENTS: . A Secondary Settlement =12 in.M x C, x Logso(At in min) .
LAYER AH Oy OfOmep C. 4.64 7.02 732 =10g,(40 yrs x 525,860 minyr) °
%/Log LogCycles Log Cycles Log Cycles %
ft kef CycleTime in1month In20Vrs in40 Yrs Ing-
(min) inches inches inches S z o
1A 5.00 2.09 0.35 0.035 0.10 0.15 0.15 Jel|r
18 .00 1.82 0.30 0.030 0.08 0.13 0.13 e g
1ic 8.00 1.85 0.31 0.031 0.09 0.13 0.14 ® >
1D .00 2.21 0.37 0.037 0.18 0.28 0.29 5
Total = 0.45 0.68 0.71  inches ol Z
rlo
Note: C. = rate of secondary compression & is f(cwWOmpp) - From Figure 2 in Calc 05996.01-G(B)-05, Rev 0 3 pa. r_é:
525,960 min = 1 yr = 365.25 days x 24 hr/day x 60 min/hr RN
43,830 minmonth = 525,860 min/yr ~-3le
: 12 months/yr z| 4
z|2
. z
SUMMARY OF SETTLEMENTS: A Secondary Settlement 1€
LAYER AH Zgrace Zng AP etostc Appimey 1month ~ 20yrs 40yrs > 5
n ft ft inches inches inches Inches inches c;a
1A 5.00 8.50 2.50 0.05 0.41 0.10 0.15 0.15 >
18 5.00 13.50 7.50 0.02 0.19 0.08 0.13 0.13 3
1C 5.00 18.50 12.50 0.01 0.08 0.09 0.13 0.14 4
10 9.00 25.50 19.50 0.01 0.05 0.18 0.28 0.29 9
Total= 0.07 0.73 0.45 0.68 0.71 inches o
Total= 0.81 inches of iInmediate settiement o
1.28 inches after 1 month §'
1.49 inches after 20 years v}
1.52 inches after 40 years &
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Protu 8 o
LD O
q= 8.70 ksf "= 80.00 pcf GWT > 100 ft below grade 149" ? :
B= 130t L= 1.30 ft (Square) 0 o
D= 8.00 ft Emax = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
STRESSES BENEATH FOOTING: ! ‘
LAYER A" z'.“ Tye z~ m n 'w 'm My Oy o
ft ft kef ft kef kef <
1A 0.65 8.33 0.67 0.32 2.00 2.00 0.232 0.93 7.49 8.16 Q '5”
1B 0.65 8.08 0.72 0.98 0.67 067 0.121 0.48 3.90 4.62 a : o
[ 1.30 9.95 0.80 1.95 0.33 0.33 0.045 0.18 144 2.24 o ":
D 1.30 11.25 0.80 3.25 0.20 0.20 0.018 0.07 0.58 1.48 é a
'o r.
Note: O ® Zyuse X T 40, = (9 - 1D) X ket oarter = 4 X looar G4 ® 0,y + Ac, 3
loomer = f( & n) based on Fig 3.40 in Das(1995), where: m=bizyg, b=B/2 n = Uz, where |=L/2 o g
ELASTIC SETTLEMENTS: ot |8
LAYER  AH Ao, Coseumed E E Cocrm Auosts = AH X 12 INMX Eoym de|3
ft kef % Emax ksf % inches ' ; g
1A 0.85 7.49 1.000 0.08 314 2.389 019  EfEn,=0.083fore>1% =4
18 0.65 3.90 1.000 0.08 314 1.244 0.10 z|2
1C 1.30 144 0.080 0.48 1828 0.079 0.01 ’ é
D 1.30 0.58 0.020 0.76 2877 0.020 . 0.00 g F,
Total = 0.30 Inches 25
Note: Eochual a M'l E g
Assume: E/E., Based on G/Gpe, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 "
NOTE: E is directly related t0 G; l.e.,E =2 x (144) G »
x
PRIMARY CONSOLIDATION SETTLEMENTS: Q
LAYER AH . Oy Appamay = [AH X 12 in./M] X [RR X LOg (Omgg; / 0,0) + CR X LOG (G1/ g} o
ft kef kef inches
1A 0.85 0.67 8.18 0.41 Note: 6.00 ksf =Maximum past pressure from consolidation tests - o
1B 0.65 0.72 462 0.09 See p 7 Calc 05906.01-G(8)-01, Rev 1 b4
1C 1.30 0.80 2.24 0.10 0.204 = CR, See p 4 Calc 05996.01-G(B)-05, Rev 0 "'U
10 1.30 0.90 1.48 0.05 0.014 = RR, See p 4 Calc 05906.01-G(B)-05, Rev 0 B
Total = 0.64 inches

e loaatNOG000\caic\astin\nouare' i xis on 5/10/87
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prowa Loﬂ o
0 o
q= 8.70 ksf n= 80.00 pcf GWT > 100 ft below grade 149" g :
B= 1.30 L= 1.30 & (Square) 0 o
D= 8.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -2z
SECONDARY SETTLEMENTS: ‘ A Secondary Settiement = 12 in.M x C, x Logo(At in min) '
LAYER  AH O O Ormpp c. 464 7.02 732 =Log,o(40 yrs x 525,060 min/yr) o
%/Log LogCycles Log Cycles Log Cycles g
"t ksf CycleTime in1month IN20Yrs In40 Yrs 3
(min) inches Inches inches a : o
1A 0.85 8.16 1.36 0.897 0.25 0.38 0.40 v 2 'x:
18 0.85 462 0.77 0.139 0.05 0.08 0.08 gle
1C 1.3 224 0.37 0.037 0.03 0.04 0.04 v >
10 1.30 1.48 0.25 0.027 0.02 0.03 0.03 b=
Total = 0.35 0.53 055 inches ol =
r{9
Note: C, = rate of secondary compression & I f(a,/0,) - From Figure 2 in Calc 05896.01-G(B)-05, Rev 0 %o z
525,960 min = 1 yr = 385.25 days x 24 hr/day x 60 minhr ) '; T
43830 mifmonth = 525,960 minyr ~21g
12 monthsir z| -
z|2
. 4
SUMMARY OF SETTLEMENTS: A Secondary Settiement 1€
LAYER AH Zorade Zng AP gtastic APprimary imonth ~ 20yre 40 yrs s {3
ft ft ft Inches inches inches inches inches <;>
1A 0.65 8.33 0.32 0.19 0.41 0.25 0.38 0.40 >
1B 0.63 8.98 0.98 0.10 0.09 0.05 0.08 0.08 ~
1Cc 1.30 9.95 1.85 0.01 0.10 0.03 0.04 0.04 b
iD 1.30 11.25 3.25 0.00 0.05 0.02 0.03 0.03 8
Total = 0.30 0.64 0.35 0.53 0.55 inches o

Total = 0.94 inches of inmediate settlement
1.29 inches after 1 month
1.47 inches after 20 years
1.49 inches after 40 years
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prot
q= 6.80 ksf "= 80.00 pcf GWT > 100 ft below grade 150"
B= 200 ft L= 2.00 f (Square)
D= 8.00 Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1
STRESSES BENEATH FOOTING: .
LAYER AH Zorade Ove Ing I m n lm lw Ag, [ ¥
ft ft kef ft kef ksf
1A 1.00 8.50 0.68 0.50 2.00 2.00 0.232 0.83 573 6.41
18 1.00 9.50 0.76 1.50 0.67 0.67 0.121 0.48 2.98 374
1C 4.00 12.00 0.98 4.00 0.25 0.25 0.027 0.11 0.67 1.63
1D 4.00 16.00 1.28 8.00 013 0.13 0.007 0.03 0.18 1.46
Note: Ove TZgade XN Aa, = (q - 1Dy X logrger loarer ™ 4 X loomer Oy = Oy, + Ao,
leomer = f(m & n) based on Fig 3.40 in Das(1995), where: m=bizeg, b=B/2 n = Vzy,, where I=1/2
ELASTIC SETTLEMENTS:
LAYER AH Ao, € pesumed E E Cactunt Apgostc = AHX12INM X p
ft ksf % Enex ksf % inches
1A 1.00 573 1.000 0.08 314 1.826 0.22 E/Enax=0.083 fore> 1%
i8 1.00 298 0.550 0.14 543 0.549 0.07
1C 4.00 067 0.025 073 2753 0.024 0.01
10 4.00 0.18 0.005 0.91 3455 0.005 0.00
Total = 0.30 inches
Note: Cocnst =Ac,/E

Assume: E/Ene Based on G/Gpe from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3

NOTE: E is directly related to G; l.e., E = 2 x (1+1)) G

) - Lo

‘'ON NOIMLYINDVD

PRIMARY CONSOLIDATION SETTLEMENTS:

LAYER AH
ft

1A 1.00

]:] 1.00

1C 4.00

10 4.00

Ove Oy APprimery

kst kef inches
0.68 641 0.268
0.76 3.74 0.12
0.96 163 0.15
128 1.46 0.04
Total = 0.57

[guot]j05e0\caic\estiie\aquare\d8.xds on &/19/97

= [AH X 12 /] X [RR X LOG (Omps; / 610) + CR X LOG (Gt Srnyp)]

Note:

inches

See p 7 Calc 05996.01-G(B)-01, Rev 1
0.204 = CR, See p 4 Calc 05998.01-G(B)-05, Rev 0
0.014 = RR, See p 4 Calc 05998.01-G(B)-05, Rev 0

6.00 ksf =Maximum past pressure from consolidation tests -
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Pro 8 o
LH O
q= 8.80 ksf "= 80.00 pcf GWT > 100 ft below grade 150" g :
B= 2.00 ft L= 2.00 ft (Square) 0 o
D,= 8.00 ft Emex = 3780 ksf - From Table 1 Caic 05996.01-G(B)-01, Rev 1 - g
SECONDARY SETTLEMENTS: __., ASecondary Settiement = 12 in.fl x C, x Logyo(At In min) '
LAYER  AH Ou O Ormep C. 484 7.02 7.32 = Log,,(40 yrs x 525,960 minlyr) o
%/Log LogCycles Log Cycles Log Cycles ' =
n ksf CycleTime infmonth In20Yrs In40 Yrs K-
{min) inches inches inches R o
1A 1.00 6.419 1.07 0414 0.23 0.35 0.38 v 2
18 . 1.00 3.74 0.62 0.081 0.05 0.07 0.07 e
1C 4.00 1.63 0.27 0.020 0.06 0.10 0.10 °
1D 4.00 146 0.24 0.027 0.068 0.09 0.10
. Total = 0.40 0.61 0.63 inches
Note: C. = rate of secondary compression & is {0/ Omep) - From Figure 2 in Calc 05996.01-G(B)-05, Rev 0

525,860 min = 1 yr = 365.25 days x 24 hr/day x 80 minhr
43,830 mivmonth = 525,960 minvyr
12 months/yr

SUMMARY OF SETTLEMENTS: A Secondary Settiement
LAYER AH Zgrade Zng AP gigetic APprimary tmonth 20 yrs 40 yrs
ft ft ft inches inches inches inches inches
1A 1.00 8.50 0.50 022 0.26 0.23 0.35 0.38
1B 1.00 9.50 1.50 0.07 0.12 0.05 0.07 0.07
1C 4.00 12.00 4.00 0.01 0.18 0.08 0.10 0.10
1D 4.00 16.00 8.00 0.00 0.04 0.06 0.08 0.10

“Total= _ 0.30 0.57 0.40 0.61 0.63 inches

Total = 0.87 inches of immediate settlement
1.27 inches after 1 month
1.47 inches after 20 years
1.50 inches after 40 years
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Protwi 8 :5
q= 5.60 ksf "= 80.00 pcf GWT > 100 ft below grade 161" ry;
B= 3.00 L= 3.00 ft (Square) b £
D= 8.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 9 g
STRESSES BENEATH FOOTING: 4
LAYER  AH Zgrade o, Zng " m n leormer Leonter Ao, O 5
ft ft kst ft kef kst <
1A 1.50 8.75 0.70 0.75 2.00 2.00 0.232 0.93 461 5.31 oS
18 1.50 10.25 0.82 225 0.67 0.67 0.121 0.48 2.40 3.22 2zl
1c 4.00 13.00 1.04 5.00 0.30 0.30 0.037 0.15 0.74 1.78 JaolZ
1D 4.00 17.00 1.36 9.00 0.17 0.17 0.013 0.05 0.25 1.61 ,:5 o
ol
Note: Ove ™ Zgrade X Y 40, = (q - 1D X |ognger loarter = 4 X loomer Oy = gy + Ao, ;
leomer = f(M & n) based on Fig 3.40 in Das(1995), where: m=b/zy,, b=B/2 n = Vzy, where I=L72 o 2
ELASTIC SETTLEMENTS: o8
LAYER  AH Ao, € aseumed E E Coctal ADostc = AHX 12INM X £prpy de]3
ft kst % Emex ksf % inches 313
1A 1.50 461 1.000 0.08 314 1.470 026  EfEme =0.083fore> 1% -1
1B 1.50 2.40 0.300 0.21 796 0.302 0.05 z|2
1c 4.00 0.74 0.028 0.71 2690 0.028 0.0 Tz
1D 4.00 0.25 0.007 0.89 3362 0007 . 0.00 o| 2
Total = 0.34  inches 19
Note: Cow *Ao,/E . $
Assume: E/En, Based on G/Gpe, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 =
NOTE: E is directly related to G; l.e., E = 2 x (1+1)) G 5
PRIMARY CONSOLIDATION SETTLEMENTS: 5
LAYER  AH Gue o Apprmery = [AH X 12in./) X [RR X LOG (Gmpp / Gya) + CR X LOG (01 Srmpp)] =
ft kef kef inches
1A 1.50 0.70 5.31 0.22 Note: 8.00 ksf =Maximum past pressure from consolidation tests - -
18 1.50 0.82 322 0.15 See p 7 Calc 05996.01-G(B)-01, Rev 1 3
1C 4.00 1.04 1.78 0.18 0.204 = CR, See p 4 Calc 05996.01-G(B)-05, Rev 0 "'U
10 4.00 1.38 1.61 0.05 0.014 = RR, See p 4 Calc 05996.01-G(B)-05, Rev 0 I g
Total= 0.58 inches
o lgeuly0SeeSicalcisemioioquare\s.xis on §/18ST
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING 8 o
Lo
q= 5.60 ksf "= 80.00 pcf GWT > 100 ft below grade 613 »
B= 3.00 f L= 3.00 ft (Square) o z
D= 8.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -~ g
SECONDARY SETTLEMENTS: . A Secondary Settiement = 12 In.M x C, x Logg(At in min) '
LAYER AH . O/Omep C. 4.64 7.02 1.32 = Log4o(40 yrs x 525,960 minfyr) o
%/log LogCycies Log Cycles Log Cycles g
ft kst CycleTime in1tmonth IN20Yrs in40 Yrs NI
(min) inches inches Inches 8 : o
1A 150 5.31 0.89 0.238 0.20 0.30 0.31 ValF
18 1.50 3.22 0.54 0.062 0.05 0.08 0.08 e g
ic 4.00 1.78 0.30 0.030 0.07 0.10 0.10 v »
10 4.00 1.61 0.27 0.028 0.08 0.10 0.10 by
Total = 0.38 0.58 0.60 Inches o z
-~ Q
Note: C, = rate of secondary compression & is f(c,/G ) - From Figure 2 in Calc 05996.01-G(B)-05, Rev 0 Qe z
525,860 min = 1 yr = 365.25 days x 24 hr/day x 60 min/hr ' ; B
Al
43,830 min/month = 525960 min/yr -5 o
12 months/yr z|
z|2
B =z
SUMMARY OF SETTLEMENTS: A Secondary Settiement 51 &
LAYER AH Zgrade Zng ADotostic APprimay 1 month 20yrs 40 yre b E
nt ft ft inches inches inches inches inches g
1A 1.50 8.75 0.75 0.26 0.22 0.20 0.30 0.31 '2
]} 1.50 10.25 2.25 0.05 0.15 0.05 0.08 0.08 5
ic 4.00 13.00 5.00 0.01 0.18 0.07 0.10 0.10 v
3 [5] 4.00 17.00 9.00 0.00 0.05 0.08 0.10 0.10 8
Total = 0.34 0.58 0.38 0.58 0.60 inches o

Total = 0.91 inches of inmediate settiement
1.29 inches after 1 month
1.49 inches after 20 years
1.61 inches after 40 years
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APPENDIX D .
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prota 31 o
O
q= 4.70 ksf "= 80.00 pcf GWT > 100 ft below grade 151" § :
B= 4.00 ft L= 4.00 ft (Square) 0 °
D= 8.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
STRESSES BENEATH FOOTING: :
LAYER AH Zorade Oy Zng m n leomer feonter Ag, Oy o
ft " ksf fn ksf kef <
1A 2.00 9.00 0.72 1.00 2.00 2.00 0.232 0.93 3.78 450 o2
18 2.00 11.00 0.88 3.00 0.67 0.67 0.121 0.48 1.97 2.85 %ol o
1c 4.00 14.00 1.12 6.00 0.33 0.33 0.045 0.18 0.73 1.85 JolZ
10 4.00 18.00 1.44 10.00 0.20 0.20 0.018 0.07 0.29 1.73 § o
v r
Note: Ove ® Zgaae X Tt 4c, = (q - D) X logrser loorser ™ 4 X loomar Oy = 0y + Ao, 5
lcomer = f(M & n) based on Fig 3.40 in Das(1995), where: m=b/z,, b=B/2 n = Vzo,, where [aL/2 o =
ELASTIC SETTLEMENTS: of |8
LAYER  AH Ao, Conammed E E Cocrm APuestc = AHX12INM X toany Je|3
ft kef % Ees kef % Inches 1R
1A 2.00 3.78 1.000 0.08 314 1.203 0290 E/E,. =0.083fore>1% -9 5
18 2.00 1.07 0.150 0.35 1328 0.148 0.04 z|2
1C 4.00 0.73 0.025 0.73 2753 0.026 0.01 Tz
1D 4.00 0.29 0.010 0.88 3262 0.009 0.00 ol%
Total = 0.34 inches 219
Note: Cosw =4, lE ' g
Assume: E/Eqn, Based on G/G,,, from Geomatrix Caic 05996.01-G(P05)-1, Rev 0, p12/28 of Section 1.3 :
NOTE: E is directly related to G; l.e., E= 2 x (1+4) G Z,
PRIMARY CONSOLIDATION SETTLEMENTS: Q
LAYER AH O, Oy Appimery = [AH x 12iin.M) x [RR x LOg (Omgp / 6,0) + CR x LOg (044, Smep)] o
ft kef ksf inches
1A 2.00 0.72 4.50 0.27 Note: 6.00 ksf =Maximum past pressure from consolidation tests - -
18 2.00 0.88 285 0.17 See p 7 Calc 05996.01-G(B)-01, Rev 1 5
1C 4.00 1.42 1.85 0.15 0.284 = CR, See p 4 Calc 05996.01-G(B)-05, Rev 0 "‘U
1D 4.00 1.44 1.73 0.05 0.014 = RR, See p 4 Calc 05998.01-G(B)-05, Rev 0 ol
Total = 0.64  inches a
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Protat 8 o
LH O
qs= 4.70 kst "= 80.00 pcf GWT > 100 ft below grade 151" 6{‘ :
B= 4.00 ft L= 4.00 ft (Square) 0 o
D= 8.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
SECONDARY SETTLEMENTS: . A Secondary Settiement =12 in.Mt x C, x Log,c(At in min)
LAYER  AH Ou OlOmp C. 4.64 7.02 7.32  =Log,,(40 yrs x 525,960 min/yr) o
%Log LogCycles Log Cycles Log Cycles ,S;,
ft kef Cycle Time inimonth In20Yrs in40 Yrs s
(min) inches inches inches af, o
1A 200 450 0.75 0.128 0.14 0.22 0.23 Velr
18 2.00 2.85 0.47 0.051 0.08 0.09 0.09 ele
1c 4.00 1.85 0.31 0.031 0.07 0.10 0.1 *l»
10 4.00 1.73 0.20 0.020 0.07 0.10 0.10 Py
Total = 0.33 0.50 0.53 inches o|Z
'— o
Note: C. = rate of secondary compression & I8 (0,0 ns) - From Figure 2 in Calc 05996.01-G(B)-05, Rev 0 52|z
525,960 min = 1 yr = 385.25 days x 24 hr/day x 60 minhr A I
43,830 mivmonth = 525960 min/yr -3ls
12 monthsiyr z| 2
z (¢}
o 4
. z
SUMMARY OF SETTLEMENTS: A Secondary Settiement 5 .%
LAYER  AH Zgrade Zny APuastc  OPpmey 1month  20yrs 40yrs Im
ft ft ft inches inches inches inthes inches g
1A 2.00 9.00 1.00 0.20 0.27 0.14 0.22 0.23 3
18 2.00 11.00 3.00 0.04 0.17 0.08 0.09 0.09 3
1C 4.00 14.00 6.00 0.01 0.15 0.07 0.10 0.11 4
10 4.00 18.00 10.00 0.00 0.05 0.07 0.10 0.10 Q
Total = 0.34 0.64 0.33 0.50 0.53 inches o
Total = 0.98 inches of immediate settlement N
1.31 inches after 1 month e
1.48 inches after 20 years o)
1.51 Inches after 40 years 'S
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APPENDIX D .
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prott % o
(o]
q= 3.50 ksf n= 80.00 pcf GWT > 100 ft below grade 152" B2
. B= 6.00 ft L= 6.00 ft (Square) 0 o
D= 8.00 ft Ermex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
STRESSES BENEATH FOOTING: !
LAYER AH Zgude o, Zpng m n lcomer leanter Ao, Oy o
ft ft kef ft . kef kef <
1A 3.00 9.50 0.78 150 200 2.00 0.232 0.93 2.68 3.42 03
18 3.00 12.50 1.00 4.50 0.67 0.67 0.121 0.48 1.38 2.38 * ol o
1c 6.00 17.00 1.36 9.00 0.33 0.33 0.045 0.18 0.51 1.87 ValZ
10 6.00 23.00 1.84 15.00 0.20 0.20 0.018 0.07 0.20 2.04 g|2
. c|e
Note: O ®Zprate X Tt Ao, = (q - D) X logrter loorser ™ 4 X loormer G, ® 0y + Ao, ;
leomer ™ f(m & n) based on Fig 3.40 in Das(1995), where; m=b/zy,, b=B/2 n = Vzp,, where I=L/2 o 2
ELASTIC SETTLEMENTS: of|8
LAYER  aH A, Coommed E E Eactuat APsossc = AHX12INMX €y 4e]5
n ket S % Inches 1P
1A 3.00 2.66 0.400 0.18 666 0.400 0.14  E/Epe =0.083fore> 1% 2|3
1B 300 138 0.070 0.51 1842 0.071 0.03 z|2
1C 600 0.51 0.018 0.80 3037 0.017 0.01 “1Z
1D 6.00 0.20 0.005 0.91 3455 0006 . 0.00 9|&
Total = 0.19  inches 2 )
Note: Cow ™Aoo, /E z
Assume: E/Ene Based on G/G,,, from Geomatrix Calc 059896.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 5
NOTE: E is directly related 1o G; i.e., E = 2 x (1+})) G §
PRIMARY CONSOLIDATION SETTLEMENTS: Py
LAYER  AH O Ou Ofprimay = [8H X 12 in./R) X [RR X LOG (G / 00) + CR X LG (354 Smgp)] o
ft kef kef inches
1A 3.00 0.76 3.42 0.33 Note: 8.00 ksf =Maximum past pressure from consolidation tests - v
18 3.00 1.00 238 0.19 See p 7 Calc 05896.01-G(B)-01, Rev 1 a
1c 6.00 1.38 1.87 0.14 0.294 = CR, See p 4 Calc 05996.01-G(B)-05, Rev 0 U
10 6.00 1.84 2.04 0.05 0.014 = RR, See p 4 Calc 05996.01-G(B)-05, Rev 0 ol
Total = 0.7 inches
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prota 8 o
0 o
q= 3.50 ksf "= 80.00 pcf GWT > 100 ft below grade 152" @ ;”
B= 6.00 ft L= 6.00 R (Square) 0 o
D= 8.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
SECONDARY SETTLEMENTS: . A Secondary Settiement = 12 in.M x C, x Log,c(At in min)
LAYER  AH Ou O Omge C. 484 7.02 7.32 = L0g,o(40 yrs x 525,960 min/yr) °
%/Log Log Cycles Log Cycles Log Cycles 3
n kef Cycle Time In1month In20Yrs  in 40 Yrs o
(min) inches  inches inches ® o
1A 3.00 3.42 0.57 0.0689 0.12 0.17 0.18 v g
18 3.00 2.38 0.40 0.040 0.07 0.10 0.10 g
1Cc 6.00 1.87 0.3 0.031 0.10 0.16 0.16
1D 6.00 2.04 0.4 0.034 0.11 0.17 0.18
Total = 0.40 0.60 0.63 inches
Note: C. = rate of secondary compression & is f(oW/Omep) - From Figure 2 in Cale 05896.01-G(B)-05, Rev 0

525,860 min = 1 yr = 365.25 days x 24 hr/day x 60 min/hr
43,830 min/month = 525,860 min/kyr

12 monthsiyr

SUMMARY OF SETTLEMENTS: A Secondary Settlement

LAYER AH Zorade Zng AP oigetic ADpeimary 1 month 20yrs 40 yrs

ft n ft inches inches inches inches inches

1A 3.00 9.50 1.50 0.14 0.33 0.12 0.17 0.18
18 3.00 12.50 4.50 0.03 0.19 0.07 0.10 0.10
iC 6.00 17.00 8.00 0.01 0.14 0.10 0.16 0.16
1D 6.00 23.00 15.00 0.00 0.05 0.1 0.17 0.18

“Totai=  0.19 0.71 0.40 0.60 0.63 inches

Total = ‘0.89 inches of iInmediate settlement
1.29 inches after 1 month
1.50 inches after 20 years
1.52 inches after 40 years
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APPENDIX D .
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prota 8 o
lo]
Q= 2.70 ksf "= 80.00 pcf GWT > 100 ft below grade 152" g :
B= 8.00 ft L= 8.00 ft (Square) 0 o
D,= 8.00 ft Erex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
STRESSES BENEATH FOOTING: !
LAYER AH Zgrade O, Zng m n {eomer leanter Oy o
ft n kef fn ksf <
1A 4.00 10.00 0.80 2.00 2.00 2.00 0.232 0.93 2.72 g
18 4.00 14.00 1.12 6.00 0.67 0.67 0.121 0.48 2.12 ®olo
1c 6.00 19.00 1.52 11.00 0.36 0.36 0.052 0.21 1.95 Vealk
1D 8.00 26.00 2,08 18.00 0.22 0.22 0.022 0.00 2.26 gle
| r
Note: O ™ Zgmw X T 46, = (Q- 10D X lowser loartor = 4 X loomer O = Oy + Ao, 5
loomar = f(m & ) based on Fig 3.40 in Das(1995), where: m=bizy,, b=B/2 n = Uzy,, where l=L12 ol 2
ELASTIC SETTLEMENTS: ocld
LAYER  aH Ao, R E E Cuna  APoostc = AHX 12 INMX Epcrm Je|%
f kef % Enes ksf % inches Va3
1A 4.00 1.92 0.125 0.39 1466 0.131 0.0 “2lh
18 4.00 1.00 0.038 0.65 2465 0.040 0.02 z 2
1c 8.00 0.43 0.013 0.82 3116 0.014 0.01 |z
1D 8.00 0.18 0.005 0.91 3455 0.005 0.00 ol 3
Total = 0.10  inches =l B4
Note: tosw ®Ac,/E ' b4
Assume: E/En. Based on G/Gpe, from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 r
NOTE: E is directly related to G; l.e., E =2 x (1+p) G f;:
PRIMARY CONSOLIDATION SETTLEMENTS: 5
LAYER AH . Oy Appimey = [AH x 12 in.M] x [RR X LOg (Omgp / 040) + CR x LOg (o) Smep)] =4
f kef kef inches
1A 4.00 0.80 2.72 0.38 Note: 6.00 ksf =Maximum past pressure from consolidation tests - -
1B 4.00 1.12 2.12 0.19 See p 7 Calc 05996.01-G(B)-01, Rev 1 2
1c 6.00 1.52 1.95 0.11 0.284 = CR, See p 4 Calc 05996.01-G(B)-05, Rev 0 "‘U
10 8.00 2.08 226 0.05 0.014 = RR, See p 4 Calc 05996.01-G(B)-05, Rev 0 ol
Total = 0.70 inches -
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Protst S0
L O
q= 2.70 ksf "= 80.00 pcf GWT > 100 ft below grade 152" é’ :
B= 8.00 ft L= 8.00 ft (Square) 0 o
D= 8.00 ft Emax = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
SECONDARY SETTLEMENTS: . A Secondary Settiement = 12 in.M x C, x Logo(At in min) .
LAYER AH O S W/Omep C. 4.64 7.02 732 =Log,o(40 yrs x 525,960 min/yr) °
%/tog LogCycles Log Cycles Log Cycles ‘%
ft kef Cycle Time in1month In20Yrs In40Yrs ™3
(min) inches inches inches ’a : o
1A 4.00 272 045 0.048 0.14 0.16 0.17 Ve E
1B 4.00 212 0.35 0.035 0.08 0.12 0.12 e c
1c 6.00 1.95 0.32 0.032 0.11 0.16 0.17 A >
10 .00 226 0.38 0.038 0.17 0.25 0.26 >
Total = 0.48 0.70 0.73  inches ol =
]9
Note: C, = rate of secondary compression & is f(0wW/Omee) - From Figure 2 in Calc 05896.01-G(B)-05, Rev 0 3 Q g
525,960 min = 1 yr = 385.25 days x 24 hr/day x 60 minvhr RN
43,830 min/month= 525960 min/yr -3
: 12 monthslyr z|d
2 O
o z
. z
SUMMARY OF SETTLEMENTS: A Secondary Settiement s1§
LAYER  AH Zgrnde Zng APuests  APmimey 1month  20yrs  40yre M
ft ft ft inches inches inches inches inches 2
1A 4,00 10.00 2.00 0.08 0.36 0.11 0.16 0.17 =
18 4.00 14.00 6.00 0.02 0.19 0.08 0.12 0.12 3
1C 6.00 19.00 11.00 0.01 0.11 0.11 0.18 0.17 @
10 8.00 26.00 18.00 0.00 0.05 0.17 0.25 0.26 Q
Total = 0.10 0.70 0.46 0.70 0.73 inches o
Total = 0.80 inches of immediate settlement o
1.26 inches after 1 month §
1.49 inches after 20 years )
1.52 inches after 40 years |8
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Prota 8 ;
q= 2.30 ksf "= 80.00 pcf GWT > 100 ft below grade 1.48 " g
B=  10.00 f L= 10.00 f (Square) o =
D= 8.00 ft Emax = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 2 g
STRESSES BENEATH FOOTING: :
LAYER AH Zgrade o, Zng m n loormer leonter Ao, Oy o
ft ft kef ft ksf kef <
1A 5.00 10.50 0.84 2.50 2.00 2.00 0.232 0.93 1.54 2.38 o g’
18 5.00 15.50 1.24 7.50 0.67 0.67 0.121 0.48 0.80 2.04 % olo
1c 5.00 20.50 1.64 12.50 0.40 0.40 0.060 0.24 0.40 2.04 JalZ
1D 7.00 26.50 2.12 18.50 0.27 0.27 0.031 0.12 0.21 2.33 § o
ol
Note: oo ™ Zgreae X 1y A0, = (@~ 100 X larser loarter = 4 X loorar O =0y + Aa, 2
leormer = f(m & n) based on Fig 3.40 in Das(1995), where: m=bizyg, b=B/2 n = Vzy,, where i=L/2 o ‘z’
ELASTIC SETTLEMENTS: o E 2
LAYER  AH Ao, Casaumed E E Eocn Apuestc = AHX 12 INM X Egcu dg|3
ft kef % Emex ksf % inches 1
1A 5.00 1.54 0.090 0.46 1727 0.089 0.05 =] B
18 5.00 0.80 0.030 0.70 2652 0.030 0.02 z|o
1c 5.00 0.40 0.014 0.81 3075 0.013 0.01 ° z
10 7.00 0.21 0.008 0.90 3405 0.008 0.01 ol £
Total = 0.08 inches Im
Note: Cocwa “Ac,/E 2
Assume: E/E,, Based on G/Gpe from Geomatrix Calc 05996.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 4
NOTE: E s directly related to G; .., E = 2 x (1+)) G B
PRIMARY CONSOLIDATION SETTLEMENTS: :
LAYER  AH 0v O Appmary = [AH X 12in./M] X [RR X LOG (Grmss / 9y) + CR X LOG (01 Srop)] §
ft ksf kef inches
1A 5.00 0.84 2.38 0.38 Note: 6.00 ksf =Maximum past pressure from consolidation tests -
18 5.00 1.24 2,04 0.18 See p 7 Calc 05996.01-G(B)-01, Rev 1 2
1c 5.00 1.64 2.04 0.08 0.204 = CR, See p 4 Calc 05996.01-G(B)-05, Rev 0 m
10 7.00 2.12 2.33 0.05 0.014 = RR, See p 4 Calc 05996.01-G(B)-05, Rev 0 g
Total = 089 iInches -
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APPENDIX D
CALCULATION OF SETTLEMENTS BENEATH CENTER OF SQUARE FOOTING Piota 8 o
q= 2.30 ksf n= 80.00 pcf GWT > 100 ft below grade 148 " 6{’ :
B= 10.00 ft L= 10.00 ft (Square) 0 o
D= 8.00 #t Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 -z
SECONDARY SETTLEMENTS: ) A Secondary Settiement - = 12 in.M x C, x Log,(At in min)
LAYER AH Oy C/Omgo C. 4.64 7.02 7.32 = Log,o(40 yrs x 525,960 min/yr) o
%Log LogCycles LogCycies Log Cycles ) 3
ft kef CycleTime Inimonth In20Yrs In40 Yrs N
(min) inches Inches inches a olo
1A 5.00 2.38 0.40 0.040 0.11 0.47 0.7 Velr
18 . 5.00 2.04 0.34 0.034 0.09 0.14 0.15 g =
1c 6.00 2.04 0.34 0.034 0.09 0.14 0.18 »
1D 7.00 233 0.39 0.039 0.15 0.23 0.24 °
: Total = 0.45 0.68 0.7  inches o=
r o
Note: C. = rate of secondary compression & I8 f(0,/aye,) - From Figure 2 in Calc 05996.01-G(B)-05, Rev 0 3 :c_’ g
525,960 min = 1 yr = 365.25 days x 24 hr/day x 80 min/hr A
43,830 minsmonth = 525960 min/yr -3l®
12 monthslyr z| 2
]| ©
o Zz
. z
SUMMARY OF SETTLEMENTS: A Secondary Settiement Py g
) h )
ft ft ft inches inches inches inches inches 2
1A 5.00 10.50 250 0.05 0.38 0.11 0.17 0.17 4
18 5.00 15.50 7.50 0.02 0.18 0.09 0.14 0.15 I~
1c 5.00 20.50 12.50 0.09 0.08 0.09 0.14 0.15 =
10 7.00 2650 __ 18.50 0.01 0.05 015 0.23 0.24 9
Total = 0.08 0.69 0.45 0.68 0.71  inches 4
Total = 0.77 inches of immediate settlement 2
1.22 inches after 1 month a
1.45 inches after 20 years (v}
1.48 inches after 40 years S
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APPENDIX C
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Prota g 3
q= 2.55 kst "= 80.00 pcf GWT > 100 ft below grade 200" g %
B=  10.00 ft L= 100 ft (Strip Footing; L>>B) 6 =
D= 8.00 ft Emex = 3780 ksf - From Table 1 Calc 05996.01-G(B)-01, Rev 1 ° g
STRESSES BENEATH FOOTING:
LAYER AH p S, O, Zng m n lcomer Lconter Ao, Oy o
nt n ksf ft kef ksf <
1A 5.00 10.50 0.84 2.50 2.00 20.00 0.240 0.96 1.83 2687 R g
1B . 500 15.50 1.24 7.50 0.67 6.67 0.167 0.67 1.28 2.52 w2z
1C 5.00 20.50 1.64 12.50 0.40 4.00 0.115 0.46 0.88 252 v/ : g
1D 7.00 26.50 212 18.50 0.27 2.70 0.082 0.33 0.62 2.74 é’ o
i
Note: O ™ Zgain X T 40, = (@~ 11D) X losre learser ™ 4 X loomar O = 0o + Ao, A
lcomer ™ f(M & n) based on Fig 3.40 in Das(1995), where: m=b/ze,, b=B/2 n = Uzy,, where [=L/2 o 2
ELASTIC SETTLEMENTS: r =
LAYER  AH Ao, Coouned E E Coctua Aewetc = AHX 12N X €orp Sg z
ft kef % Emax ksf % inches \ ; (1"
1A 5.00 1.83 0.125 - 0.39 1466 0.125 0.08 ~2|5
18 5.00 1.28 0.062 0.54 2046 0.062 0.04 =|o
1c 5.00 0.88 0.034 0.68 2561 0.034 0.02 olZ
1D 7.00 0.62 0.022 0.75 2824 0.022 0.02 >1 &
Total = 0.15  Inches 3
Note: Conm Ao, /E ) g
Assume: E/Eme Based on G/G,,, from Geomatrix Calc 05896.01-G(P05)-1, Rev 0, p12/29 of Section 1.3 >
NOTE: E is directly related to G; l.e., E= 2 x (1+11) G 5
PRIMARY CONSOLIDATION SETTLEMENTS: x
LAYER AH Oy O Appimey = AH X 12 in.M x RR x Log (0,/0,0) S
ft ket kef Inches o
1A 5.00 0.84 267 0.42 Note: 6.00 ksf =Maximum past pressure from consolidation tests -
18 5.00 1.24 2.52 0.26 See p 7 Calc 05996.01-G(B)-01, Rev 1 >
1C 5.00 1.64 252 0.16 0.014 = RR, See p 13 Calc 05996.01-G(B)-03, Rev 1 m
1D 7.00 2.12 274 0.13 I
Total » 0.97 inches 3
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APPENDIX C o
CALCULATION OF SETTLEMENTS BENEATH CENTER OF STRIP FOOTING Pow Ao
(o]
q= 2.65 ksf %= 80.00 pcf GWT > 100 ft below grade 2.00 " R
B= 10.00 f L= 100 f (Strip Footing; L>>B) 0o
D= 8.00 f#t Emex = 3780 kst - From Table 1 Calc 05996.01-G(B)-01, Rev 1 - z
SECONDARY SETTLEMENTS: A Secondary Settiement = 12in./M x C, x Log,o(At in min)
LAYER AH Oy OOy C. 4.84 7.02 7.32 = Logy(40 yrs x 525,960 min/yr) °
%Log LogCycles Log Cycles Log Cycles ® 5
] kef CycleTime In1month In20Yrs in40 Yrs ~ o
(min) inches  Inches inches ®2l,
1A 5.00 267 0.45 0.047 0.13 0.20 0.21 v 2 E
18 5.00 252 0.42 0.043 0.12 0.18 0.19 e =
1c 8.00 252 0.42 0.043 0.12 0.18 0.19 v >
10 7.00 2.74 0.48 0.049 0.19 0.29 0.30 Py
Total 0.5 0.85 0.88  inches o|Z
r|lo
Note: C, = rate of secondary compression & Is f(0WOmgp) - From Figure 2 in Calc 05896.01-G(B)-05, Rev 0 3 b g
525,060 min = 1 yr = 385.25 days x 24 hr/day x 60 minvhr , E 5
43,830 mimonth = 525060 min/yr _3l%
12 monthsiyr zl3
Zl=z
-
SUMMARY OF SETTLEMENTS: A Secondary Settiement 51 £
LAYER AH Zorade Zng .Y Appimey 1 month 20yrs 4Oyrs _} E
ft ft ft inches inches inches inches Inches 2
1A 8.00 10.50 2.50 0.08 0.42 0.13 0.20 0.21 >
1B 8.00 15.50 1.50 0.04 0.26 0.12 0.18 0.19 3
1C 5.00 20.50 12.50 0.02 0.16 0.12 0.18 0.19 14
1D 7.00 26.50 18.50 0.02 0.13 0.19 0.29 0.30 Q
D, S —— — S —
Totai=  0.15 0.97 0.56 0.85 0.88 inches =
Total = 1.12 inches of inmediate settiement °
1.68 inches after 1 month §
1.97 inches after 20 years n
2.00 inches after 40 years 6”0
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