
11 !J,~ ,

~O{,,X-~

'0 cj'

RlECEHl9EfD)

AU G 2 D'1989

TYLI PHOE~I:

~M~M~ob No. E89-68
Addendum No. 1

Mitchell D. Smith, P.E.
Project Manager

August 29, 1989

Attention:

Re: ACDC Canal Bridge
Maryland Avenue & Arizona Canal
Phoenix, Arizona

Property of
Flood Cor.t-r"ol "triet fMC

T. Y. Lin International pi ' 0

Emerson Court ea P turn to
Suite 175 28 I V. Durango
1817 North 7th Street Phoenix, AZ 85009
Phoenix, Arizona 85006

~~~

';[8]~~_._S_E_R_G_E_NT-:.,_H__A-:-::U__S-:-:-KI-=-:-N:-::-:S-:-:-:&=-=-B~E=C_K---:W_IT--:H::-:-:-::-:-:c O:-:-;:N::-:S:-:-:-:UL-::-T-=-:IN::-::-G=G;;~l1l~1~-:-7::u~~-:::::-:; __

1
~ B I SOIL llc FOUNDATION ENGINEERING ENGINEERING GEOLOGY HYDROGEOLOGY

f MATERIALS ENGINEERING MATERIALS TESTING ENVIRONMENTAL SERVICES

~t~

I
I
I
I
I
I
I
I

I
Gentlemen:
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This addendum to our Geotechnical Investigation Report

presents corrected calculation sheets (Appendix C) for the

settlement analysis of drilled, cast-in-place concrete

piers. Anticipated settlements using the Vesic method have

been corrected and a settlement analysis using the Schmert

mann method, including a long-term evaluation, is also

presented. It is our opinion that the Schmertmann analysis

is too conservative for the soils involved and we recommend

that the Vesic method be utilized for design. The corrected

calculation sheets that are to replace those given in

Appendix C of the original report are attached.

I
I
I
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In reference to the requirement of a safety factor of 2.0

for the vertical slop~s between the piers, it is our opinion

that this falls under the definition of temporary structure

and according--to the NAVFAC documents, a safety factor of

1.3 is sufficient for design, which is lower than our

minimum calculated safety factor of 1.8. Experience with

similar soils on the Squaw Peak Parkway demonstrated that
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presents corrected calculation sheets (Appendix C) for the

settlement analysis of drilled, cast-in-place concrete

piers. Anticipated settlements using the Vesic method have

been corrected and a settlement analysis using the Schmert

mann method, including a long-term evaluation, is also

presented. It is our opinion that the Schmertmann analysis

is too conservative for the soils involved and we recommend

that the Vesic method be utilized for design. The corrected

calculation sheets that are to replace those given in

Appendix C of the original report are attached.
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This addendum to our Geotechnical Investigation Report

In reference to the requirement of a safety factor of 2.0

for the vertical slopes between the piers, it is our opinion

minimum calculated safety factor of 1.8. Experience with

similar soils on the Squaw Peak Parkway demonstrated that

this falls under
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vative for the soils encountered.

The values of 0 = 30° and C = 300 psf were derived from our

experience with the on-site soils. The soils were too hard

to extract an undisturbed sample for testing to determine

the area show that cohesion values range

and friction angles range from 32 to 40

soils. It is our opinion that the

cohesion and friction angle are conser-

our experience and test results from

the

the
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available.

other projects in

from 400 to 1500 psf
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This addendum should be attached to the original report and

made a part thereof.

Should any questions arise concerning this addendum, we

would be pleased to discuss them with you.

Respectfully SUbmitted,

Sergent, Hauskins & Beckwith Engineers

Copies: Addressee (3)

tt/jobl/8-28-89
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I
I CASE 1 ANALYSIS RESULTS

H L alpha Weight

I (ft) (ft) (degree) (kips) F.S.

5.00 0.50 84.29 0.60 15.27

I
5.00 1. 00 78.69 1. 20 8.05
5.00 1. 50 73.30 1. 80 5.82
5.00 2.00 68.20 2.40 4.83
5.00 2.50 63.43 3.00 4.35

I 5.00 3.00 59.04 3.60 4.11
5.00 3.50 55.01, 4.20 4.01
5.00, 4.00 51. 34 4.80 4.00

I 5.00 4.50 48.01 5.40 4.05
5.00 5.00 45.00 6.00 4.14
5.00 5.50 42.27 6.60 4.26

I
5.00 6.00 39.81 7.20 4.40
5.00 6.50 37.57 7.80 4.56
5.00 7.00 35.54 8.40 4.73
5.00 .7.50 33.69 9.00 4.92

I 5.00 8.00 32.00 9.60 5.11
5.00 8.50 30.47 10.20 5.31
5.00 9.00 29.05 10.80 5.52

I
5.00 9.50 27.76 11. 40 5.73
5.00 10.00 26.57 12.00 5.95

I H L alpha Weight
(ft) (ft) (degree) (kips) F.S.

I 10.00 1. 00 84.29 2.40 7.82
10.00 2.00 78.69 4.80 4.36
10.00 3.00 73.30 7.20 3.38

I
10.00 4.00 68.20 9.60 3.00
10.00 5.00 63.43 12.00 2.86
10.00 6.00 59.04 14.40 2.83
10.00 7.00 55.01 16.80 2.86

I 10.00 8.00 51. 34 19.20 2.94
10.00 9.00 48.01 21. 60 3.05
10.00 10.00 45.00 24.00 3.17

I
10.00 11.00 42.27 26.40 3.32
10.00 12.00 39.81 28.80 3.47
10.00 13.00 37.57 31. 20 3.63

I
10.00 14.00 35.54 33.60 3.80
10.00 -15.00 33.69 36.00 3.98
10.00 - 16.00 32.00 38.40 4.16
10.00 17.00 30.47 40.80 4.34

I 10.00 18.00 29.05 43.20 4.53
10.00 19.00 27.76 45.60 4.72
10.00 -2-0.00 26.57 48.00 4.92

I
I

r
/10" Z)i-=-

_1 _

_I~I SERGENT, HAUSKINS & BECKWITH
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I
I CASE 1 ANALYSIS RESULTS cont.

H L alpha Weight

I (ft) (ft) (degree) (kips) F.S.

15.00 1. 50 84.29 5.40 5.39

I 15.00 3.00 78.69 10.80 3.22
15.00 4.50 73.30 16.20 2.65
15.00 6.00 68.20 21.60 2.46

I
15.00 7.50 63.44 27.00 2.42
15.00 9.00 59.04 32.40 2.45
15.00 10.50 55.01 37.80 2.52
15.00 12.00 51.34 43.20 2.62

I 15.00 13.50 48.01 48.60 2.75
15.00 15.00 45.00 54.00 2.88
15.00 16.50 42.27 59.40 3.03

I
15.00 18.00 39.81 64.80 3.18
15.00 19.50 37.57 70.20 3.34
15.00 21. 00 35.54 75.60 3.51

I
15.00 22.50 33.69 81. 00 3.68
15.00 24.00 32.01 86.40 3.86
15.00 25.50 30.47 91. 80 4.04
15.00 27.00 29.06 97.20 4.22

I 15.00 28.50 27.76 102.60 4.40
15.00 30.00 26.57 108.00 4.59

I H L alpha Weight
(ft) (ft) (degree) (kips) F.S.

I 20.00 2.00 84.29 9.60 4.22
20.00 4.00 78.69 19.20 2.68
20.00 6.00 73.30 28.80 2.31

I 20.00 8.00 68.20 38.40 2.21
20.00 10.00 63.43 48.00 2.22
20.00 12.00 59.04 57.60 2.27

I
20.00 14.00 55.01 67.20 2.36
20.00 16.00 51. 34 76.80 2.48
20.00 18.00 48.01 86.40 2.60
20.00 20.00 45.00 96.00 2.74

I 20.00 22.00 42.27 105.60 2.89
20.00 24.00 39.81 115.20 3.04
20.00 26.00 37.57 124.80 3.20

I 20.00 28.00 35.54 134.40 3.37
20.00 -- 30.00 33.69 144.00 3.54
20.00 32.00 32.01 153.60 3.71

I
20.00 34.00 30.47 163.20 3.89
20.00 38.00 27.76 182.40 4.24
20.00 ---4-0.00 26.57 192.00 4.43

I
r "2t./
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CASE 1 ANALYSIS RESULTS cont.

H L alpha Weight
(ft) (ft) (degree) (kips) F.S.

25.00 2.50 84.29 15.00 3.54
25.00 5.00 78.69 30.00 2.38
25.00 7.50 73.30 45.00 2.12
25.00 10.00 68.20 60.00 2.07
25.00 12.50 63.44 75.00 2.10
25.00 15.00 59.04 90.00 2.17
25.00 17.50 55.01 105.00 2.27
25.00 20.00 51. 34 120.00 2.39
25.00 22.50 48.01 135.00 2.52
25.00 25.00 45.00 150.00 2.66
25.00 27.50 42.27 165.00 2.81
25.00 30.00 39.81 180.00 2.96
25.00 32.50 37.57 195.00 3.12
25.00 35.00 35.54 210.00 3.28
25.00 37.50 33.69 225.00 3.45
25.00 40.00 32.01 240.00 3.62
25.00 42.50 30.47 255.00 3.80
25.00 45.00 29.06 270.00 3.97
25.00 47.50 27.76 285.00 4.15
25.00 50.00 26.57 300.00 4.33

_1 _
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I
I CASE 2 ANALYSIS RESULTS

H L alpha Weight

I (ft) (ft) (degree) (kips) F.S.

5.00 0.50 84.29 0.90 11. 00

I
5.00 1. 00 78.69 1. 80 6.17
5.00 1. 50 73.30 2.70 4.68
5.00 2.00 68.20 3.60 4.03
5.00 2.50 63.44 4.50 3.72

I 5.00 3.00 59.04 5.40 3.59
5.00 3.50 55.01 6.30 3.55
5.00 4.00 51. 34 7.20 3.58

I 5.00 4.50 48.01 8.10 3.65
5.00 5.00 45.00 9.00 3.76
5.00 5.50 42.27 9.90 3.88

I
5.00 6.00 39.81 10.80 4.03
5.00 6.50 37.57 11.70 4.19
5.00 7.00 35.54 12.60 4.36
5.00 7.50 33.69 13.50 4.54

I 5.00 8.00 32.01 14.40 4.72
5.00 8.50 30.47 15.30 4.91
5.00 9.00 29.05 16.20 5.11

I 5.00 9.50 27.76 17.10 5.31
5.00 10.00 26.57 18.00 5.52

I H L alpha Weight
(ft) (ft) (degree) (kips) F.S.

I 10.00 1. 00 84.29 3.60 5.95
10.00 2.00 78.69 7.20 3.57
10.00 3.00 73.30 10.80 2.86

I
10.00 4.00 68.20 14.40 2.58
10.00 5.00 63.43 18.00 2.47
10.00 6.00 59.04 21.60 2.45

I
10.00 7.00 55.01 25.20 2.49
10.00 8.00 51. 34 28.80 2.55
10.00 9.00 48.01 32.40 2.65
10.00 10.00 45.00 36.00 2.76

I I 10.00 11.00 42.27 39.60 2.88
10.00 12.00 39.81 43.20 3.01
10.00 13.00 37.57 46.80 3.15

I
10.00 14.00 35.54 50.40 3.30
10.00 - 15.00 33.69 54.00 3.45
10.00 16.00 32.01 57.60 3.61
10.00 17.00 30.47 61. 20 3.78

I 10.00 18.00 29.05 64.80 3.93
10.00 --1-9.00 27.76 68.40 4.10
10.00 20.00 26.57 72.00 4.27

I
I

?{)o{:~
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I
I CASE 2 ANALYSIS RESULTS cont.

H L alpha Weight

I (ft) (ft) (degree) (kips) F.S.

15.00 1. 50 84.29 8.10 4.26

I
15.00 3.00 78.69 16.20 2.70
15.00 4.50 73.30 24.30 2.25
15.00 6.00 68.20 32.40 2.10
15.00 7.50 63.43 40.50 2.05

I 15.00 9.00 59.04 48.60 2.07
15.00 10.50 55.01 56.70 2.13
15.00 12.00 51. 34 64.80 2.21

I 15.00 13.50 48.01 72.90 2.31
15.00 15.00 45.00 81. 00 2.42
15.00 16.50 42.27 89.10 2.54

I
15.00 18.00 39.81 97.20 2.67
15.00 19.50 37.57 105.30 2.81
15.00 21. 00 35.54 113.40 2.95
15.00 22.50 33.69 121. 50 3.09

I 15.00 24.00 32.01 129.60 3.24
15.00 25.50 30.47 137.70 3.39
15.00 27.00 29.05 145.80 3.54

I 15.00 28.50 27.76 153.90 3.70
15.00 30.00 26.57 162.00 3.85

I H L alpha Weight
(ft) (ft) (degree) (kips) F.S.

I 20.00 2.00 84.29 14.40 3.42
20.00 4.00 78.69 28.80 2.27
20.00 6.00 73.30 43.20 1. 95

I
20.00 8.00 68.20 57.60 1. 85
20.00 10.00 63.43 72.00 1. 84
20.00 12.00 59.04 86.40 1. 88

I
20.00 14.00 55.01 100.80 1. 95
20.00 16.00 51. 34 115.20 2.04
20.00 18.00 48.01 129.60 2.14
20.00 20.00 45.00 144.00 2.26

I 20.00 22.00 42.27 158.40 2.38
20.00 24.00 39.81 172.80 2.50
20.00 26.00 37.57 187.20 2.63

I
20.00 28.00 35.54 201.60 2.77
20.00 ·-30.00 33.69 216.00 2.91
20.00 32.00 32.01 230.40 3.05
20.00 34.00 30.47 244.80 3.20

I 20.00 36.00 29.05 259.20 3.34
20.00 ..---3...8.00 27.76 273.60 3.49
20.00 40.00 26.57 288.00 3.64

I
(' 2(,L

I 2/0\
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CASE 2 ANALYSIS RESULTS cont.

H L alpha Weight
(ft) (ft) (degree) (kips) F.S.

25.00 2.50 84.29 22.50 2.92
25.00 5.00 78.69 45.00 2.01
25.00 7.50 73.30 67.50 1. 77
25.00 10.00 68.20 90.00 1. 71
25.00 12.50 63.43 112.50 1. 72
25.00 15.00 59.04 135.00 1. 77
25.00 17.50 55.01 157.50 1. 85
25.00 20.00 51. 34 180.00 1. 94
25.00 22.50 48.01 202.50 2.04
25.00 25.00 45.00 225.00 2.16
25.00 27.50 42.27 247.50 2.28
25.00 30.00 39.81 270.00 2.40
25.00 32.50 37.57 292.50 2.53
25.00 35.00 35.54 315.00 2.66
25.00 37.50 33.69 337.50 2.80
25.00 40.00 32.01 360.00 2.94
25.00 42.50 30.47 382.50 3.08
25.00 45.00 29.05 405.00 3.23
25.00 47.50 27.76 427.50 3.37
25.00 50.00 26.57 450.00 3.52

_1_Js::11 SERGENT, HAUSKINS & BECKWITH
1~1 CONSUlTlN~~;;~ENGINEERS
- t - AL8VOVEAOUE· SANTA FE, SALT LAKE CITY· EL PASO· RENQlSPARI<S



I
I
I
I

TO T/9L / 8 ~A- /-C'

o y.::- /-:: ;:;',::J LJ.::->:::/:: S

I
I
I
I
I

.5 E/\~ V/ C ! eli.. ! i 7" .::-/..J:... .=. -.: :0:-

PEL l,.q 1.:.... /.:. /~.:,J !-c Y:.Ft.. -= 90~,
5 T/J/'../C"..=.",CL: ().:!~JrC 7'"iv-V..J :- O. L/-

5~/L t?E.5/L/.f:>// HOLJOLV5 

5 /A'uc ,?-.Y/ J~.!.. /JU/-1,(;. ~/:;5
../I-</~·/L::- .~ ... :. v,,,;,'./'7 Jr'. ,,- ( Cf/ ..J

Ad C ( a. ? ) -=. 0, / 2-
L)/~A'//..//'1 GF c~~,[/"~ / [/J T-5

/?'7,:' ::- /. 2 s-

I
I
I

/. T =- a (G "., ,,/

/. 7 = O. LJ I (3) , ..-, /- /r> ' • - ~
,..... {/, C ( 6~) . '". ~., j

I 5ECT/O/J /5

I
I

u::.-2 11

/

s../ =- ./-? ".. o. L//(2 ) ,.: O. / 2 «~~ ,

,()2 ::: -S'7 '1 5/i r 0:, /1

"':2"S)

I
I
I
I

_1-

jM' SERGENT, HAUSKINS & BECKWITH
1~1 CONSUlTING GEOTEC"-1CAl. ENGINEERS
- 1- PHOeHtX • T\JCSON •~AOUE • SAHTA FE • SAlT lAKE CITY. El PASO· RENO'SP~

Project Acne Co.."'(l.\ EH-,JdP
Job No' F Z? '2 - (p 8
Computed by: / ....-/15 Ckd, by: NNW
Date ]/10 Page nof---=:<:....Y'''-- _



{

THAFFiC LuADiNG CALOULATION SHEET

strtlet Name and Looation "

/V/ARl( LA/'JO AVE. QUEAJ //k'/.:;:;O/j~ CA/.//L

Street Typo: Current Year &: A.D.1'. 2ut.t1 Year & A.D.'l'.

local commercial /990 .., ..rJ 'I /"") ?C)/c/ :5; c~oo-,., ...- ....- .........

Caloulation or Uean, one-way Tra.ffio ( 1'110 us ande or Veh. per Day)

5 ODD/-. ::- 2, :)/ / 2

Jlotation for 1Uk Load by Equiv 18k
Load

Type of Veh. l'ropo.rtion by Tupe or 1uoo Vehiole by Veh Diet
Vehiole

C 0.950 0.8 0.760

B 0.00 250 0.250
rroportion Proportion
Conun. Veh. Type Com.Veh. ; :

2P 0.04Q 0.800 1.2 n nil?

25 0.049 0.150 5.8 0.043

2D 0.049 0.036 163.2 0.288

3D 0.049 0.005 598.7 0.147

251 0.049 0.005 408.2 0.100

252 0.049 0.004 956.5 0.187.. -

352 neg. 514.3

2-2 neg. 304.3

3-2 neg. 936.8

3-3 neg. 936.8

?~l-? neg. 846.7

351-2 neg. 958.0
-

- 181cloadsTOTAL OF J!;QUI V. per
10uO veh 1.822

Cnlculabioll of' daily, cO year mean equivalent 18k Bingle axle load
applioations for one-way traf'fio:

/- 822 (2.S) ::- /./ j-C:J ::- L.,LJ S-00

Caloulation or design lane loading:
.

. " .'
20 C;c/!,<:'5 (0.75) (~ ~-00)

..
68 <;':'00~.. /
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