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A DIiLEO
Engineering
Structural & Civil JOB NO. 960 { SHT. / oF

‘ 2432 W. Peoria + Phoenix, AZ 85029-4727 DESC. BY
(602) 395-0756 DATE

VERTICAL PRESSURE DISTRIBUTION FOR 40K OUTRIGGER

(W 40 K
e
1
N
10’
\\ 12'
r-e 14’
A J.':':1 1_—'—_!-0- A \6'
| 1 \ 1 [
® i 1
SECTION A-A
10’
12°
14’
16’
W PLAN Vertical Pressure on Footing:

@ 10'= 40/(13x22)=0.140 KSF
@ 12'= 40/(15x26)=0.103 KSF

@ 14'= 40/(17x30)=0.078 KSF
@ 16'= 40/(19x34)=0.062 KSF

ey
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File: C9601A, Disk 35 _
Lateral Loading to 16 Foot High Wall

Outrigger Equiv.
Lateral

Load

39
127
207
249
250
227
193
159
128
103
82
66
53
43
35

1,961

Fluid
Pressure

as

70
105
140
175
210
245
280
315
350
385
420
455
490
525

4,200

Moment

Arm
@Wall

15
14
13
12
11

2 N WbdbooO~NO©

Dileo Engineering

Moment
@ Wall

1,110
2,758
4,056
4,668
4,675
4,370
3,942
3,512
3,101
2,718
2,335
1,944
1,524
1,066

560

42,339

Lateral Loading to 14 Foot High Wall

Qutrigger Equiv.
Lateral

Load

39
127
207
249
250
227
193
159
128
103

82

66

53

1,883

Fluid
Pressure

35

70
105
140
175
210
245
280
315
350
385
420
455

3,185

Moment
Arm
@Wwall
13
12
11
10
9
8
7
6
9
4
3
2
1

Moment
@ Wall

962
2,364
3,432
3,890
3,825
3,496
3,066
2,634
2,215
1,812
1,401

972

508

30,577

Moment
Arm
@ Footing

17
16
15
14
13
12
11
10

g

WhHh OO N®

Moment
Arm
@ Footing

14.67
13.67
12.67
11.87
10.67
9.67
8.67
7.67
6.67
5.67
4.67
3.67
2.67

BUZ23Yb1 1bU

Moment
@ Footing

1,258
3,152
4,680
5,446
5,525
5,244
4818
4 390
3,087
3,624
3,269
2,916
2,540
2,132
1,680

54,661

Moment
@ Footing

1,086
2,693
3,953
4,540
4,535
4,226
3,797
3,367
2,955
2,569
2,181
1,784
1,356

39,041
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Lateral Loading to 12 Foot High Wall

Outrigger Equiv. Moment Moment Moment Moment
Lateral Fluid Arm @ Wall Arm @ Footing
Load Pressure @Wall @ Footing
39 35 11 814 12.33 912
127 70 10 1,970 11.33 2,232
207 105 9 2,808 10.33 3,223
249 140 8 3,112 9.33 3,629
250 175 7 2,975 8.33 3,540
227 210 6 2,622 7.33 3,203
193 245 5 2,190 6.33 2,773
159 280 4 1,756 5.33 2,340
128 315 3 1,329 4.33 1,918
103 350 2 906 338 1,508
82 385 1 467 2.33 1,088
1,764 2,310 20,949 26,367

Lateral Loading to 10 Foot High Wall

Qutrigger Equiv. Moment Moment Moment Moment
Lateral Fluid Arm @ Wall Arm @ Footing
Load Pressure @Wall @ Footing
39 35 9 666 10.25 759
127 70 8 1,576 9.25 1,822
207 105 7 2,184 8.25 2,574
249 140 6 2,334 7.25 2,820
250 175 5 2,125 6.25 2,656
227 210 4 1,748 5.25 2,294
193 245 3 1,314 4.25 1,862
159 280 2 878 3.25 1,427
128 315 1 443 2.25 897

1,579 1,575 13,268 17,211

U4
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DiLeo Engineering,
2432 West Peoria Ave. Suite 1200
Phoenix, AZ 85029
10 Foot Retaining Wall
Weights:
Sail 120 pcf x 10 Ft Depth 5.09 Ft Width = 6,108
Outrigger 140 psf x 5.09 Ft Width = 713
Wall1 150 pcf x 1 Ft Thick 10 FtHigh = 1,500
Wall2 150 pcf x.5x 0.41 Ft Thick 10 Ft High = 308
Footing 160 pcf x 1.66 Ft Thick 9 FtlLong = 2,241
Total 10,869 LBS
Sum Moments @ 'A' to determine Resultant L ocation
Wall1 1,500 Lbs x 341 5115
Wall2 308 Lbs x 278 855
Footing 2,241 Lbs x 45 10,085
Soil & Outrigger 6,821 Lbs x 6.47 44 129
Lateral Loads -17.211
Total 42 973 Ft Lbs
Resultant Location from ‘A’ 42 973 = 3.95365 Ft
10,869

Safety Factor Against Qverturning: 3.49681
Safety Factor Against Sliding: 1.37845 <1.5 Needs a key
Key:
Passive pressure needed: 383.36 Lbs. 1-0"
Depth of Key needed: 1.75125 Ft.
Soil Stresses:

Footing Area: 9 Sq Ft 10-0"

Section Modulus: 13.5 Ft"3

Footing Eccentriciy 0.54635 Ft

Vertical Loads: 10,869

Max. Soil Pressure 1647.55 2'8" 51"

Min. Soil Pressure: 767.802 5"

1-8"
A 2.8

Y

1-8" I 2'_0"

90"
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DiLeo Engineering, @

2432 West Peoria Ave. Suite 1200
Phoenix, AZ 85029

12 Foot Retaining Wall

Weights:
Soll 120 pcf x 12 Ft Depth 6 Ft Width = 8,640
Qutrigger 103 psf x 6 Ft Width = 618
Wall1 150 pcf x 1 Ft Thick 12 Ft High = 1,800
Wall2 150 pcf x .5x 0.5 Ft Thick 12 Ft High = 450
Footing 150 pcf x 1.66 Ft Thick 10.5 FtLong = 2615
Total 14,123 LBS
Sum Moments @ 'A' to determine Resultant Location
Wall1 1,800 Lbs x 4 7,200
Wall2 450 Lbs x 3.34 1,503
Footing 2615 Lbs x 525 13,726
Soil & Outrigger 9,258 Lbs x 7.5 69,435
Lateral Loads -26,367
Total 65,497 FtLbs
Resultant Location from ‘A’ 65,497 = 4.63779 Ft
14,123
Safety Factor Against Overturning: 3.48406
Safety Factor Against Sliding: 1.3866 <1.5 Needs a key
Key:
Passive pressure needed: 462 Lbs. 10"
Depth of Key needed: 1.9225 Ft.
Soil Stresses:
Footing Area: 10.5 Sq Ft 12-0"
Section Modulus: 18.375 Ft*3
Footing Eccentricity 061221 Ft
Vertical Loads: 14,123
Max. Soil Pressure 1815.53 PSF 30" 8'-0" i
Min. Soil Pressure: 874.469 16"
1'-8"
A 30
1’_6“ 21_0"

4— 1 0'—6"——’
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DiLeo Engineering,
2432 West Peoria Ave. Suite 1200
Phoenix, AZ 85029

6023351150

14 Foot Retaining Wall
Weights:
Soil 120 pcf x 14 Ft Depth 7 Ft Width = 11,760
Outrigger 78 psf x 7 Ft Width = 546
Wali1 150 pcf x 1 Ft Thick 14 Ft High = 2,100
Wall2 150 pcf x.5x 0.59 Ft Thick 14 Ft High = 620
Footing 150 pcf x 1.66 Ft Thick 12 FtLlong = 2,988
Total 18,014 LBS
Sum Moments @ 'A' to determine Resultant Location
Wall1 2,100 Lbs x 45 9,450
Wall2 620 Lbs x 3.81 2,360
Footing 2,988 Lbs x 6 17,928
Soil & Outrigger 12,306 Lbs x 8.5 104,601
Lateral Loads -38.041
Total 95,298 Ft Lbs
Resultant Location from 'A' 95,298 = 5.29038 Ft
18,014
Safety Factor Against Overturning: 3.44098
Safety Factor Against Sliding: 1.42174 <1.5 Needs a key
Key:
Passive pressure needed: 396.6 Lbs. 10"
Depth of Key needed: 1.78124 Ft. 4
Soil Stresses:
Footing Area: 12 Sq Ft 140"
Section Modulus: 24 Ft*3
Footing Eccentricity 0.70962 Ft
Vertical Loads: 18,014
Max. Soil Pressure 2033.74 PSF 3-5" 70"
Min. Soil Pressure: 968.512 17"
1!_8“
A 35"
16"| y 20"

— 1220 ... 5

0/
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DiLeo Engineering, O
2432 West Peoria Ave. Suite 1200 7
Phoenix, AZ 85029

16 Foot Retaining Wall

Weights:
Soil 120 pcf x 16 Ft Depth 8.33 Ft Width = 15,994
QOutrigger 62 psfx 8.33 Ft Width = 516
Wall1 150 pcf x 1 Ft Thick 16 Ft High = 2,400
Wall2 150 pcf x .5x 0.67 Ft Thick 16 Ft High = 804
Footing 150 pcf x 2 Ft Thick 14 FtLong = 4,200
Total 23,914 LBS
Sum Moments @ 'A' to determine Resultant Location
Wall1 2,400 Lbs x 5.17 12,408
~ Wall2 804 Lbs x 442 3,554
Footing 4,200 Lbs x 74 28,400
Soil & Outrigger 16,510 Lbs x 9.83 162,294
Lateral Loads -54 661
Total 152,995 FtLbs
Resultant Location from 'A' 152,995 = 6.39768 Ft
23,914
Safety Factor Against Overturning: 3.79897
Safety Factor Against Sliding: 1.55261 >1.5 OK
Key:
Passive pressure needed: 0 Lbs. 1-0"
Depth of Key needed: O Ft.
Sail Stresses:
Footing Area: 14 Sq Ft 16-0"
Section Modulus: 32.6667 Ft*3
Footing Eccentricity 0.60232 Ft
Vertical Loads: 23,914
Max. Soil Pressure 2149.08 PSF 40" 8'4"
Min. Soil Pressure: 1267.21 1-8"
ZI_OII
A 40"
1"‘6“ 2!_0"

14'-0 "

A\ 4

y §
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Cont. #6

#5@6" 11°-2"
BAR'G’'@12" 6 —5"
BAR'H'®12" BAR 'G' BAR 'H’

T

e
2'—-6" 1 '—6 \ "
= #4 @ 12
91_0"
10’ Retaining Wall
etaining Wa
- 17.08.31 CONTRACT ~2000C041 File: D9OTA, Disk #104 snt 1 of ¥
FLOOD CONTROL DISTRICT DiLEO Retaining Walls
of Maricopa County Engineering
2801 West Durango St. Structural & Civil to Protect
Phaenix, Arizona B5009 2432 Weat Feorle Ave. Phoant, AZ. 85028 SRP Power Poles
(602) 506—4601 (602) 395-0756
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12' Retaining Wall
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FLOOD CONTROL DISTRICT DiLEO Retaining Walls
of Maricopa County Engineering :
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