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DESIGN LOADS

Dead Load Wind Loads
Live Load a. On Structure

a. AASHTO HS20-44 b. On Live Load
b. AREA Cooper E-80 . 7. Thermal Forces
Impact (ne4 lected below gmwf@\) 8. Creep and Shrinkage Forces
Longitudinal Forces due 9. Stream Flow Forces
to Live Load 10. Ice
Centrifugal Forces due

to Live Load 11. Buoyancy

12. Earth Pressure
13. Earthquake




B. SOIL PARAMETERS

1. The center—to-éenter spacing of drilled
shafts should be a minimum of 3
diameters.

. The length of a shaft should be limited
to 20 diameters. |

. The minimum nominal shaft diameter
should be 30 inches (36 inches in SGC
material).

. Vertical Capacity (usuelly mi s problem)
. Lateral Capacity
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STRUCTURE NO. 2236
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C. REINFORCING STEEL
DETAILS

. Drilled shaft main vertical reinforcement should have
a minimum clear spacing of 4 1/2 inches.

Lateral reinforcement ties or spirals should have a
spacing or pitch of not less than 6 inches
center-to-center.

. Shafts which will remain open in the dry should have
3 inches minimum clear cover between the reinforcing
cage and the nominal shaft surface.

. Where caving conditions are anticipated, which may
require the use of slurry, the clear cover between the
reinforcing cage and the nominal shaft surface should
be increased to 6 inches minimum. 4




General

Local
Mining Allowance
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TYPICAL BRIDGE
FOUNDATION
APPLICATIONS

A. PIERS
B. ABUTMENTS (i, be sone, o

C. ABUTMENT WINGWALLS
D. RETAINING WALLS




I1l. METHODS OF
ANALYSIS
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BROMS| METHOD . i‘:”};g;;;i
Shebds, —assihy

i | B. CZERNIAK METHOD | ré

aﬂafyﬁﬁ B

C. p-y METHOD
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p-y METHOD

Federal Highway Administration, "Handbook on Design
of Piles and Drilled Shafts Under Lateral Load",
FHWA-IP-84-11, Federal Highway Administration,
Department of Research, Development, and
Technology, McLean, Virginia, July 1984.

Federal Highway Administration, "Behavior of Piles and
Pile Groups Under Lateral Load", FHWA-RD-85-
106, Federal Highway Administration, Department of
Research, Development, and Technology, McLean,
Virginia, March 1986. A

Computer Program COM624




SR 153 SALT RIVER BRIDGES
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~¢ Median € Constr & -

Structure No.2229 (5.8.) Structure No. 2228 (N.B.)
Varies 58'- 7" fo 6/"-3%" Vories -58'- 7" fo 68-7"
4::

-

Vories 58°-5" to .el-1%0ut to Out . Varies-58"- 5" to 8- 5'0u/_ to Out

'

L Laa v v u
Varies 55'-3" to58-43" /?oaa’woy /-7 ) [ /-7 Varies-55-% to 65-3 Roodway

/0-0" . Varies | 12-0" 2-0" L, 9-3 " 93", 2-0" 12-0" _ Vories Yaries
Shldr. ' Lane ' Lane Lane 'Shldr: Shldr. ' Lane lane ' Lane(s) 10'408'

PG. £ 5.B. Axis 230 23°0 PG. { N.B. Axis
of Rotation of Kotatior

Conc, Barrier

rype/\‘“ | e _ Vories

[ | I
| o
35°0'@ Pie:"'s LNB 1140
thru 6-NB
3505 @ P/’elr

L4

Y,
‘ 22671 V1 22 ¢ i Pier 8-NB

Lk

%ofe. ' A ' :
tronsverse dimensions are TYPICAL SECTION g‘-’//\/g g’;yr

measured normal fo Canstr. €. Scole: [T 100"

Sverdrup



Rotanonal =
Restraint=9,500,000 2000 k
ft-k/rad. ~=a___

t 590.8 k

H

= El. 1071" (scour)

W == E|. varies
Y ROCK

Figure 1.Drilled Shaft Loads, Salt River
Bridge Piers, SR-153
Project No. 89-0552

" TroMas-HARTIG & ASSOCIATES, INC.

Note: Load shown on pile head
includes weight of concrete -
above scour level.
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l -B.6918E-22 B.9712E+02
' i1 §.2219E422  8.426QE+B8 -B,2821E+84 -B.2445E-29
-§.7241E-82 8.9873E+82
I 12 2.2421E+482  0.4114E+BR -5, 1822E+04 B. 2565E-89
-§.7533E-82 8. 12B3E+3
13 26226482 8.35620+08 -8, 1619E+04 #.3918E-89
I -§.7791E-82 2. 1020E+83
14 #.2824E+82  §.3805E+BR -B. 14145404 8. 1434E-89
-2.80176-82 8. 1836E+83
15 38265482 0.3643E+08 @, 1785E+84 B, 3449E-89
l 8. 8210E-82 2. 1BS2E+83
14 8.3228E+82  8,3478E+BB -B., 9924E+83 8.3473E-18
-8.8349E-22 8. 184BE+83
I 17 §.3429E402  8,3309E6+80 -8, T769E+83 8.7179E-89
-@.8493E-82 - @. 1BBE+E3
18 8.3631E+82  8.3138E+D@ -§.5580E+83 8.1274E-08
I -@.8534E-82 8. 1183E+83
19 §.3833E+82  B.2955E+RE -8.3355E+83 -8, 1541E-89
; -8.85796-82 8.1124E+83
28 8.4834E+02  0.2792E+B8 -8, 18B4E+83 -8, 4760E-18
l ‘ -8, 8594E-82 8. 11458483
2 8.4236E+82  8.2619E+80 8. 1225E+83 -, 2759E-89
-8.8577E-82 @. 1166E+83 :
I 22 8.4438E+82 B, 2444E+RE 8.3578E+03 . -B.B233E-18
: : -8.8529E-82 #. 11B6E+83

3 §.4640E+82 0. 227AC+0R : B.3971E+83 -8.2298E-89




l svzaoaup 4 PARCEL. WD ASSOCIATES, mc _B8:37 N 28,91

lr\ PRGBLEK PIER { COLUMNS, TRANSVERSE LOADS -- FILE "COLIT®

;ms . maa SALT RIVER smss et L B "y A

JOINT L(FT} DEFLECTION(FT! SLOPE(RAD) MOMENT(F-K}  SHEAR(KIP) RERCTIONKIP)
‘ -§. 448522 2.1283E+83
I 24 R.4B41E+@2  8.21B3E+00 £.5488E+83 8. 1271E-89
: -2.8335E-82 8. 1219E+83
25 8.5043E+02  8.1935E+00 8.1884E+04 8. 1841E-89
' -§.81896-82 8. 12336483
2% 8.5245E+82  8.177BE+DE 8. 1335E+84 -8, 1783E-89
-2.B889E-02 8. 1246E+83 '
l 27 §.5047E482  8.1689E+80 B, 1584E+84 8. 34956-12
-8.7795E-82 8. 1256E+83
28 B.5648E482 0. 1451E+60 B. 1848E+84 g.5418E-10
l -8. 7546E-82 B. 12656483
o 8.58585+482 8. 1299E+00 8.2895E+84 -B. §384E-18
-B. 7265E-22 8.1272E483
38 2.46B52E+B2  B.1153E+8@ 8,.2352E+84 §.8422E-18
l -2, 4949E-82 §.1278E483 :
31 §.4253F+82 0, 1B12E+BE .26105484 -8, 46114E-18
-8, 4597E-82 8. 1281E+83
' 32 B.46455E+82  8.8793E-B1 B. 2868E+84 -8, 6475E-18
-8.4211E-82 2. 12636483
33 B.4657E+@2  B.7540E-81 .3127E+84 8. 15926-18
-§.5798E-02 8. 12836483 -
I 34 B.6859E+82  8.6372E-81 B.33B4E+04 -8, 1981E+82
-8.5333E-82 8. {9R5E+83
i B.704BE+E2  8.5294E-Bi B.34B5E+B4 B, 3326E+82 .‘”@ﬁ? yzﬁ” -
l -§.4848E-82 8.75215+82 49”\
36 B.7262E+82  B.4318E-81 B.3755E+84 -3, 4885E+82 hax *3 q% fmﬂ
8. 4342682 R — L v -
l 37 §.74645+82  8.7442E-Bi @6&54 DT, A36BE 482 m&e
-@.38276-82 T -B.9314E+B1 ,
38 876655482 B.2478E-81 2. 3887E+04 -8, 4251E+82 \é&%’ % %
-8.3314E-82 ~B.51B3E+82
l Bt 2.7867E+82  0.28@2E-81 2.3783E+84 -8, 3825E+82
~-2. 2815622 -8, 9RRTE+R2
48 8.8849E482  B.1434E-D1 .3521E+84 -B.3194E+82
) I -§.2341E-82 2. 1228E+83
i 8.8271E+82  B.9418E-82 B.32756+84 -8, 2458E+82
-@. 198BE-22 -8. 14456483
I 42 8.84726482  B.5784E-02 8.2979E+84 -8, 1458E+82
-8, 1498682 -0, 1631E403
43 B.B67AE402  0.2764E-B2 8. 2450484 -P.BERRE+H1
l -8. 1141E-32 -2.1719E+83 .
‘ a4 B.8875E402  8.4415E-83 9. 2303E+84 -8, 1614E+81
-8.8311E-83 -8, 1735E+83
45 §.9978E+@2 -B.12156-82 B. 1953E+84 B. 4443E+01
l ' -8.5680E-23 -B. 16B9E+23
4% 8.9279E+82 -.2361E-82 B.1613E+84 B.9772E+81
-#.3588E-83 -2, 1591E+83
I 47 8.94B1E+@2 -9.3B4BE-B2 9. 1292E+84 @, 1368E+82




‘SVERDRUP & PARCEL AND ASSOCIATES, INC. g

JOB NO. S@i@6 SALT RIVER BRIDGE

JOINT

48

49

a8

al

32

a3

34

5

36

3

YHET

8.9483E+82

B.9684E4+82

. 1BROE+RT

B. 1029483

8. 1B49E+R3

g.1869E+83

B. 1BEFEHES

B.11RGE+E

8. 1130E+83

§. {158E+83

8.1178E+83

-8, 3425682
-8, 3518602
-B. 3395682
-B.3141E-82
-B.2797E-B2
-8, 24B4E-82

-8, 1999E-82

-8. 14B8E-B2

-B. 1224E-82

-8.8813E-83

-B. S771E-83

DEFLECTION(FT) SLOPE(RAD)

-8. 1758E-03
-8.42325-84
8.5727e-84
B.1262E-03
3;17625-33
8.1936E-83
B.2817E-83
8.1980E-83
. 1B64E-83
B.1698E-83

8. 13089E-83

B8:37 JUN 28,91

PROBLEM PIER 1 COLUMNS, TRANSVERSE LOADS -~ FILE "COLIT®

NOHENT (F-K)

B, 9982E+83
8.7378E+83
2.5135E+83
2.32626+83
8. 1753E+83
2.5858E+82
Q§.27ses+az
-B.B63BE+82
-B. 1226E+83
-B. 1428E+83

f.8a0gE+08

SHEAR(KIP
-B. 1454E+23

-8. 1291E+83
-8, 11126483
-B.7282E+82

-8, 74B2E402

-8.4258E+82
-B.2721E+02
-B.16088E+82
-8.5833E+81

-8.2297E481

REACTION{KIP)

8. 1635E+02
8. 1788E+82
8. 1838E+02

B.18pEE+82

: - B.1692E+82
-0.5790E+02

B.1532E+82

B.1337E+82

B.1121E+82
B.B945E+81
B.4736E+481

B.2297E+8L

192




£

%

5. - RESULTS
JOINT 1D
B #.8082E+83
1 828178481
2 2. 4834E+81
3 8. 6B52E+81
4 0. 88495481
5 0. 1895482
& 8. 1210E+62
7 8. 1412E+82
8 8. 1614E+02
§ 8. 1816E+B2
1@ 2.2817E+82
11 8.2219E482
12 B.2421E+82
13 8. 26226482
14 8.2874E+82
15 B.3824E+82
16 #.3228E+82
17 2.3429E+82
18 B.3631E+82
19 #.3833E+82
22 @.4834E+82
2 8.4234E+82
22 #.4438E+82
3 8. 464BE482

' GVERDRUP & PARCEL AND ASSOCIATES, INC.

| ‘,;§éﬁ ND. 50186 SALT RIVER BRIDGE ~

DEFLECTION(FT)
B.8B48E 00

.8343E+00
§.B237E+80
8.7933E+20
8.7629E+88
8.7327c+08
B.7826E+DR
B.6727E+88
B.6431E+ER
B.6137E+80
8.5847E+08
8,5568E4+08
B.527460+00
8. 4997E+08
B.4723C+88
B.4434E+08
B.4170E+08
B.3932E+80
B.34BRE+88
B.3432E+80
»B.3189E+23
B.2952+08
8.2723E+08

g.2560c+08

SLOPE(RAD)

-8. 1515E-81

-, 1513E-21

-8, 151BE-B1

-8, 1585E-81

-8. 1499E-81

-B.1491E-01

-§. 1481881

-8. 144%E-81

-8. 1456E-21

-8, 1448E-81

-8.1423e-81

-g. 1484E-01

-8.1383E-81

-8. {350E-21

-B.1335E-8¢

-@. 1388E-81

-8.1273¢e-01

-@. 1248E-21

-8.1233E-81

-2, 1284E-81

-§.1172E-81

-8. 1148E-81

-¢.1185E-8!

PROBLEN PIER 1 COLUMNS{ LONGITUDINAL LOADS - FILE "COLIL"

MONENT (F-K}
B.paBRE+BR

B.9938E+82
B.198BE+E3
B.2996E+03
8. 4833E+83
B.5899E+83
8, 61946483
8.731BE+83
£.847QE+83
2. 95426483

2.10882E+84

B.1281E+04

B.1321E+84
8. 1441E+84
8. 1363E+84
@. 1685E+84
B.1888E+84
B.1932E+04
. 2857E+84
B.2183E+84
B.2318E+84
B.2438E+84
B.2567E+084

B, 2697E+84

BRI IN 29

SHEAR{KIF)

B.492BE+82

8.4920E+82

B.4992E+82

8.5135E+82

B.5278E+82

2.5421E+82

B.5563E+82

8.5788E+82

8.5881E+82

B.5843E+82

8.5885E+82

8.5928E+82

B.5970E+02

8.6R12E+82

8.4835E402

B.4897E+82

B.6139E+82

B.4182E+02

.6230E+82

B.4285E+82

8.46339E+82

B.6374E+02

8. 4444E+82

REACTION(KIP}
B.7361E-18

-B. 1441E-89
-8, B704E-29
B.6468E-27
8. 643%E-18
-8.3824E-89
-B. 3530E-89
8. 4R63E-BY
-8, 2874889
B.1256E-89
B.1723E-89
-B8.3833E-89
B,3974E-89
£.4489E-09
B, 1474E-89
8. 4285E-89
8. 1469E-89
8.1885E-88
8.1839E-08
g.4781E-11
-8.9%648-13.
-8. 1376E-89
-8.2458E-09

-8, 1819E-67

Lo




. BVERDRUP & PARCEL AND ASSOCIATES, INC.

I  I0B N0 SEiB6 SALT RIVER BRIDGE

; O

BA:39 JUN 26,91

PROBLEM PIER 1 COLUMNS, LONGITUDINAL LODADS -- FILE °"LOLIL®

JOINT

24

2

¥

27

¥, ]

29

38

1(FT}  DEFLECTION(FT)

B.4B41E+E2

8.5043E+82

8.5245E+82

8.5447E+82

B.564BE+02

B.58538E+82

8.4052E482

8.6253E+82

8.6453E+82

B.4657E+82

8.6B39EH2

B.7850E+82

2.7262E+82

B.7464E482

B. 7h48E+RZ

B.7B67E+82

2. 5BATE+E2

8.8271E+82

B.8472E+82

8.8674E+82

B.6876E+82

8.9878E+82

8.9279E+82

8.7481E+82

B8.2284E+88

8.2874E+88

B, 18750400 .

#.1483E+80
8. 1582E+80
2.132%E+88
B.1145E+82
8. 1810E+00
B.8464E-01
B.7338E-81
8. 56106E-81
B.4993E-01
B.4888E-81
8.3121E-81
B,2358E-81
B.1788E-B1
B, 1154E-81
B.7200E-82
B.3469E-82
8.9335E-83
-8, 1858E-82
-8.2445E-82
-8, 3334E-82

-B.3812E-82

SLAPE(RAD}

-B. 1869E-81

-8.1851E-81

-, 9987E-82

-8.9491E-82

-8, 9836E-82

~§.8604E-82

-8.8133E-82

-8.7444E-82

-8.7138E-82

-8.4613E-82

-8, 6067E-82

-8.550BE-82

-B.4734E-82

-8.4355E-82

-2.3761E-82

-8.3225E-82

-B.2695E-82

-8, 2281E-82

~8.1758E-82

-8, 1346E-82

-8.9933E-23

-8.6917E-83

-8, 4484E-03

-8.2371E-83

HOKENT (F-K)
8. 2828E+84
| B.296BE+B4
8. 38926404
3725648
2, 3359E+b4
2. 34936484
B.3628E484
8.3743E+84
2. 3898E+24

8. 4B33E+84

B.4158E404

2. 4264E+84

SHEAR (KIP)
B.4489E+82

8.4538E402
B.4566E+82
B.4598E+02
2;662SE+02
8. 6548E+82
B.5666E482
8. 4680E+R2
8.6689E+02
8.6693E+82
.6693E+82

#.478%E+82

~.
. s B, 1649E+082
2. 4298E+B4 ;::>

B.4255E+B4

B.4131E+04

B.3932E+R4

8.3668E+34

8.3358E+04

B.2936E+84

B.26Z1E+84

B.2239E+M4

B.1865E+R4

B.1518E+34

8. 11836484

-8.2141E+082

-2.6112E+82

~B.9847E+82

-8. 1313E+83

-8, 1572E+83

-B.1756E+83

-8.1BA1E+E3

-8, 1891E+83

-, 1854E+83

-8.1761E+83

-8, 1623E+83

REACTION(KIR)

B.4998E-18

8.1777E-89

-8, 1703E-89

2. 2484E-11

8.7183E-18

-8.9822E~11 -

8.2343E-1@
-2.2811E-18
~8.6931E-10
8,4453E-18
-8, 1984E+82
-B.Si4GE+B2
-B.3798E+82
-8, 3371E+82
-B.3733E+82
-8, 3263E+82
-8, 2594E+82
-§. 1834E+82
-, 1852E+82
-8, 3834E+81
B.3479E+81
B.9343E+81
B.1388E+82

8. 1499E+02

w1




58;39 N
o o

| _"v;f,slvzamp & PARCEL AND ASSOCIATES, INC.

I" ©JOB ND. SB186 SALT RIVER BRIDGE

PROBLEK PIER I COLUNNS, LONGITUDINAL LOADS -~ FILE "COLIL"

{(FT}  DEFLECTION(FT] SLOPE(RAD! MONENT(F-K)  SHEAR(KIPI
B ITTE-U -8, 14536483

0.8895E+83 0. 1894582

RERCTION(KIP)

-B. 1264E+83
B.1979E+82

JOIRY

-B.395%E-82
8. 4286004

B.9683E+82
8.6346E+E3
-8, 1856E+BT

48
-B.3884E-82

8.1273E-83

8. 1963E+82

B.98B4E+82
B. 419468483 :
-8.8693E+02

49
-8.36276-82

8.1841E-83

8. 1865E+82

8. 1889E+83
8, 2443E+83
-8.4827E+82

a8
8.1785E+02

B.1829E+83  -B.3206E-82
8.2178E-83

8. 1864E+83
-8.5122E+82

b}
8.1497E+82

-, 2818E-82
2.23136-83

§. 1B49E+RS
8. 3230E+81
-8.3624E+02

8. 1B49E+RT -, 2351E-82
8.2318E-83
-8. 1BB4E-82 -B. 4980E+B2
B.2223E-83

52
8. 1260E+82

-8.2345E+82
8. 18B6E+02

B.1889E+83
~B. 1174E+83
-8. 1359E+22

B.11Q9E+83 -B.1430E-82
8.2865E-83
36 B.1138E+B3 -0, 1B19E-82 -0, 1458E+83 8.7462E+81
8.1B878E-83 -8.4128E+81 :
57 8. 1158E+83 -B.641BE-83 -8, 1574E+83 8.4984E+81
8.1658E-83 -8, 1223E+81
8. 117BE+83  -B.3@74E-83 B.2494E-12 8. 1223E+81

a8
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Sverdrup

SHEET NO. / 7 ’ OF

JoB Sotoh SALT ﬂ'\/éﬂ &g.osé
o DATE S-Aa)
computaTions For___COtumy 2 DR £0 SHAAYX BY ﬂC—S CHKD et

[

DRILEO  SHAET]
DEIEN MOMENTS

l, TRANSIVERSE LoAOS

v
Y
oy
2

INFLECTION POINT ] Ft

DEFLEETION |= 26 Bt

MAL| MIOMENT = 3826 'K| @ % |= 74é
DéFLgenoN = [ (OR F¢ ® K J
ALAL Foded = 1523 3 B72(4r4)+ 326(448) = 1583 # 344 =17

Mo = 121( 38264 4049) : 599K
S
I Pio= 192700.3)(»5 )= 1839
2, LONEITOOINAL [LOAD

i DEfLéenon @ TOP «| 88|

MAAIMBMENT = 147298 'K 1@ X = 22.6 7 1749
l DEFcON | = 04 : k ,
' AXIAL Ecé = | (§83 + 37(k.24) + 3Se(4aR) < |1S83[ + 334

. B , =gk
I PA = 1583 (.83 - o1 )+ Yo (334) (837 ,84) =| 14170 Kk

M £ L2298+ 1470) = 2498 'K
l P =1 1.3(25)(4a12) | = I8sA T ~




~ Job No. 50106 SR 153 Salt River Briage  File 32BARS78
11250 — Problem No. 6'—6" Drilled Shaft with 32 #14 bars

P= 3000

Ultimate Y-—Axis Moment (Ft—K)
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1250 2500 3750 5000 - 6250 7500 8750 10000 11250
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SVERDRUP

' %7
son_S0106  SAcLT Rier Bewst SHEET NO-. DL or
. pare 2=
'COMPUTATIONS FOR Cotuvns & S'HAFTS BY ch. CHKD P%
v €o- N
\‘ 'W
\\\
o ¥4 BACS IN | TN
FORMEO &OLUM§N /(f (jr?\\\\
32 14 BARS N / N
ORiL LD THAFT / : : #8 11es @ 12" oC.
C :\ \ ALTERNATE ook
\ \) 9} l LOCATONS
\‘> N I/
N " /Q'}(/‘\S' ,
e e 2 ERE
<
o L <
RN
F\yxéo P»é@_ COLOMN ) SHAFT q";@%"
‘ REINFOREEMENT v
%Dzsmoféfs a;qf;,;qubvs BAR :
_PENBTES BAR O1SLoNTINUED AT ELey. 1100, 60




