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ROLLED STEEL SHAPES

PROPERTIES FOR DESIGNING

H BEARING PILES

DIMENSIONS AND

. Flangs Web AXIS X=X AXIE Y-Y
Seotion  |Weight| Arpa | Depth - Thick-
Numgar I-Paort Width T:;g:‘ ness { g I [ "’
O
Nn;r;inal A d h w ‘ f
e Lb. 1n.? In In, in. in. In*4 in? ln, n4 In3 in,
117 |34.44 |14.234] 14.885 | .805 | .805 | 1226.5 | 172.6| 5.97 |443.1| 59.6 | 3.69
BP 4| 102 |30.01 [14.032) 14.784 | 704 | 704 | 1056.1 | 150.4| 593 |379.6| 51.3 | 3.56
~ ] :
14x1434 ‘\\3‘55 26.19113.856] 14.606 | .616 | .616 | 909.1 |131.2| 5.89 [326.2| 44.4 | 3.53
N i . H
73 |21.46.113.636] 14.586 | .506 | 506 | 733.1 [107.6| 5.85 [261.9] 35.9 | 3.49
BP12 | 74 |21.76 |12.122] 12217 | 607 | .607 | 566.6| 93.5| 6.10 |184.7| 30.2 | 2.91
12x12 | . 53 |15.58 |11.780] 12.046 | 436 | .436 | 394.8| 67.0] 5.03 |127.3! 212 | 2.86
BP10 | 57 |16.76 [10.012] 10.224 | 564 | 564 | 294.7| 89| 4.19 |100.6| 19.7 | 2.45
10x10 | 42 |12.35| 67200 10.078 | .418 | 418 | 210.8| 43.4] 413 | 71.4| 14.2 | 2.40
BP 8 | |
\ 36 |10.60| 8.026| 8158 | 446 | .a46 | 119.8| 29.9| 3.35 | 40.4] 9.9 1.95
8x8 i
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PART IV

STANDARD SPECIFICATIONS
AND CODES

AMERICAN INSTITUTE OF STEEL CONSTRUCTION

* Specification for the Design, Fabrication, and Erection of
Structural Steel for Buildings; as revised June 1949.
(For brevity this document is referred to in the Man-
ual as the A.L.S.C. Specification.)

Code of Standard Practice; as revised April 26, 1958,

AMERICAN [NSTITUTE OF BOLT, . NUT AND RIVET
MANUFACTURERS

Tentative Specifications for Cold Riveted Construction;
September, 1942, ‘

AMERICAN SOCIETY FOR TESTING MATERIALS

Specifications for Steel for Bridges and Buildings.
A.S.T.M, Designation A7-46.

Specifications for Structural Rivet Steel.
A.S. T.M. Designation A141-39. -

AMERICAN WELDING SOCIETY

Application of and Extracts from dee for Arc and Gas
~ Welding in Building Construction.

UNITED STATES DEPARTMENT OF COMMERCE

Minimum Design Loads in Buildings and other Structures;
as sponsored by the National Bureau of Standards
and adopted by American Standards Association,
AbB,1—1945,

AMERICAN [NSTITUTE OF STEEL CONSTRUCTION
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A, I, 5 C. SPECIFICATION

(3) BENDING.
Tension on extreme fibers of rolled sections, plate girders,
and built-up members. :
{See Section 26 (&) }ooremmeer e - 20,000

Compression on extreme fibers of rolled sections plate
girders, and built-up members.

d
With -lgtnot in excess of BO0, oo ssarsrrsesirans 20,000

o1 D in excess Of 600, .o, L e MVR
' T bt
in which ? is the unsupported length and ¢ the depth, of the
member; b is the width, and t the thickness, of its compression
flange; all in inches; except that ! shall be taken as twice the
length of the compression flange of a cantilever beam not fully
stayed at its outer end against translation or rotation.

Stress on extreme fibers of pins....... 30,000

Fiber stresses in butt welds, due to bending, shall not
exceed the values prescribed for tension and compression,
respectively.

Fully continuous beams and girders may be proportioned for
negative moments which are maximum at interior points of
support, at a unit bending stress 20 percent higher than abave
stated; provided that the section modulus used over supports
shall not be less than that required for the maximum positive
moments in the same beam or girder, and provided that the com-
pression flange shall be regarded as unsupported from the support
to the point of contraflexure.

1)

For columns proportioned for combined axial and bending stresses,
the maximumn unit bending stress Fb, Sect. 12 (a) may be taken
at 24,000 pounds per square inch, when this stress is induced by
the gravity loading of fully or partially restrained beams framing
into the columns.

{4) SHEARING. .
RIVELS...o vt eecerssrneee e sar et e et en s are s sttt memen 15,000
Ping, and turned bolts in reamed or drilled holes................. 15,000
Unfinished BOMS ... .o ecceeeeemee v e eneesaena - 10,000
Webs of beams and plate girders, gross section............. 13,000
Weld Metal

on section through throat of fillet weld, or on faying
surface area of plug or slot weld...

on section through throat of butt weld_...................

(Stress in a fillet weld shall be considered as shear on the
throat, for any direction of applied stress. Neither plug
nor slot welds shall be assigned any values in resistance
to stresses other than shear.)

AMERICAN INSTITUTE OF STEEL CONSTRUCTION




Table 1.1a (Cont’d.)

Historical Summary of ASTM Specifications for Structural Steel

Tensile
Date Specification Material Yield Point, | Strength®,
ksi ksi
1949 | A6-49T*
* Issued as a tentative
standard covering
delivery requirements
for A7 steel.
A7-49T Structural Steel 1%, Tensile Str. XX ] 60/72
Al4149T Rivet Steel 28 52/62
1958 | A373-58T Structural Steel 32 58-75
1961 | A7-61T Structural Steel
All shapes 33 60/75
Plates/bars to 1% in. 33 60/72
Plates/bars over 1% in. 33 60/75
1962 | A36-62T Structural Steel
All shapes 36 58/80
Plates to 8 jn. 36 58/80
Bars to 4 in. 36 58/80
1963 | A242-63T HSLA Steel:
Group 1 shapes &
plates/bars to % in. 50 70
Group 2 shapes &
plates/bars over % to 1'%
in. 46 67
Group 3 shapes &
plates/bars over 1%2 to 4
in. 42 63
A440-63T High-Strength Steel:
Group 1 shapes &
plates/bars to % in. 50 70
Group 2 shapes &
plates/bars over % to 1%
in, 46 67
Group 3 shapes & plates
over 172 to 41in, 42 63

6
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L-PILE ANALYSIS
(PILE POINT OF FIXITY CALCULATION)
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HP.lpo

LPILE Plus for windows, version 4.0 (4.0.10)

Analysis of Individual Piles and Drilled shafts
Subjected to Lateral Loading Using the p-y Method

(c) copyright ENSOFT, Inc., 1985-2003
All Rights Reserved

This program is Ticensed to:

humi
HALCROW
path to file locations: C:\Documents and Settings\HuMi\Desktop\
Name of input data file: HP.1pd
Name of output file: HP.1po
Name of plot output file: HP. Tpp
Name of runtime file: HP.lpr
Time and Date of Analysis
pate: aApril 23, 2009 Time: 16:25:35
Problem Title
HP PILE

Units Used in Computations - US Customary Units, inches, pounds
Basic Program Options:

Analysis Type 1: )
- Computation of Lateral Pile Response Using User-specified Constant EI

Computation Options:

- only internally-generated p-y curves used in analysis

- Analysis does not use p-y multipliers (individual pile or shaft action only)
- Analysis assumes no shear resistance at pile tip

Page 1



HP.Tpo
~ Analysis for fixed-length pile or shaft only
- No computation of foundation stiffness matrix elements
- Out?ut pile response for full length of pile
- Analysis assumes no soil movements acting on pile
- No additional p-y curves to be computed at user-specified depths

solution Control Parameters:

~ Number of pile increments

- Maximum number of iterations allowed
- peflection tolerance for convergence
- Maximum allowable deflection

128

100
1.0000E-05 1in
1.0000E+02 in

LI I

Printing Options:

- values of pile-head deflection, bending moment, shear force, and
soil reaction are printed for full length of pile,

- Printing Increment (spacing of output points) = 1

Pile Length = 2166.00 in
Depth of ?round surface below top of pile = 312.00 in
Slope angle of ground surface = .00 deg.

structural properties of pile defined using 2 points

Point Depth Pile Moment of Pile Modulus of
X ¥ ameter Inertia Area Elasticity
in in in*¥*4 5g.1in 1bs/sg.in

1 0.0000 13.830 326,0000 203.3000 29000000.000
2 2166.0000 13.830 326.0000 203.3000 29000000.000

The soil profile is modelled using 3 Tayers

Layer 1 is soft clay, ?-y criteria by matlock, 1970
e

Distance from top of pi to top of layer = 312.000 1in

Distance from top of pile to hottom of layer = 1116.000 -in

Layer 2 is sand, p-y criteria by Reese et al., 1974

Distance from top of pile to top of layer 1113.880 in
1812,000

Distance from top of Ei1e to bottom of layer
p-y subgrade modulus X for top of soil layer

in
125.000 1bs/in**3
np-y subgrade modulus k for bottom of layer

125.000 1bs/in¥**3

wnnhn

Layer 3 is sand, p-y criteria by Reese et al., 1974 )
Distance from top of pile to top of layer = 1812.000 in
Distance from top of pile to bottom of layer = 2166.000 in

Page 2
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HP.1po
p-y subgrade modulus k for top of soil layer

125.000 Tbs/in**3
p-¥ subgrade modulus k for bottom of layer

125.000 Tbs/in*+*3

L]

(bepth of lowest layer extends .00 in below pile tip)

Distribution of effective unit weight of soil with depth
is defined using 6 points

Point Depth X Eff. unit weight
No. in Tbs/in%*3

1 312.00 .01600

2 1116.00 .02180

3 1116.00 03040

4 1812.00 03040

5 1812.00 03620

b 2166.00 03620

Distribution of shear strength parameters with depth
defined using 6 points

Point Depth X Cohesion ¢ Angle of Friction ES0 or RQD

NG, in Tbs/in**2 Deg., k_rm %
1 312.000 34700 00 02000 0
2 1116.000 2.77800 00 02000 0
3 1116.000 . 00000 38.00 0 cemmem mmmm-
4 1812.000 00000 38.00 000 mermen e
5 1812.000 .00000 40.00 00 cmemme mmmma-
6 2166,000 . 00000 40.00 00— -

NOtes:

(1) cohesion = uniaxial compressive strength for rock materials.

(2) values of ES0 are regorted for clay strata.

(3) Default values will be generated for E50 when input values are 0.
(4) RQD and k_rm are reported only for weak rock strata.

Loading Type
Page 3



Distributed lateral load intensity defined using 2 points

Foint Depth X Dist. Load
NO. in Ibs/in

1 58.800 -125.00000

2 70.800 -125.00000

Number of loads specified = 1
Load Case Number 1

Pile-head bnundar¥ conditions are Shear and S1oge (BC Type 2}
shear force at pile head -2000.000 1bs

Slope at pile head .000 in/in

Axial load at pile head .000 1bs

nnn

{zZero slope for this load indicates fixed-head condition)

Computed values of Load Distribution and Deflection
for Lateral Loading for Load Case Number 1

pile-head boundary conditions are Shear and Slope (BC Type 2)
Specified shear force at pile head -2000.000 Tbs
specified slope at pile head 0.000E400 in/in
specified axial load at pile head .000 1bs

(Zero slope for this load indicates fixed-head conditions)

[

Depth peflect. Moment Shear Slope Total
X y M v S stress
in in Tbs-in 1bs Rad. Tbs/in**
0.000 ~5.002 917084.6109 -2000.0000 2.624eE-17 19452.8837
16.922 -4.988 B883240.8609 -2000.0000 .001611 18735.0017
Page 4
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.844
.766
.688
.609
.531
.453
.375
.297
.219
141
.063
.984

906
. 828
. 750
.672
.594
.516
.438
.359
.281
.203
.125
.047
- 969
.891
.813
.734
.656
578
. 500
422
344
.266
.188
.109
.031
.953
.875
797
.719
.641
563
. 484
. 406
.328
.250
.172
.094
.016
.938
859
.781
703
.625

[ IR O N S R R A

-4,
-4,
-4,
-4,
-4.
-4.
-4,
-4.
-3.
-3.
-3.
-3.
-2.
-2.
-2.
-2.
-1.
-1.
-1.
-1,
-1

925

29e-05
23E-04
05e-04
14g-04
59e-05
18e-06

47
05E-11
32E-16

947 849397.
881 815553.
790 781709,
675 712072.
539 642434.
383 572797.
210 503159.
021 433522.
820 363884.
607 294247.
386 224609.
158 154972,
85334.
689 15697.
453 -53940.
219-123577.
988-193215.
764-262852.
547-328677.
340-389027.
.145-442256.
,963250-486774.
. 796334-521079.
.645200-543799.
.510537-554629.
.392673-553637.
.291578-541060.
.206871-517307.
.137832-482977.
.083423-438877.
.042306-386061.
.012883-325935.
.006668-260651,
.018324-199704.
.023931-145104.
.025144 -97738.
.023395 -58029,
.019890 -26089.
.015594
.011244
.007354
.004235
.002010
.48E-04
~1.
-2.
-2.
-1.
-3,
-1.
.45E-06
L22E-09
_1‘
-4,
.53E-18

-1790.
15206.
25424 .
29556.
28459,
23153.
14876.
7538.
2429,
-446.
-1426.
-1060.
~134.

1109
3609
6109
1292
6476
1659
6842
2025
7208
2391
7574
2757
7940
3123
1693
6510
1327
6144
7898
4495
8056
6128
7794
3802
2819
8781
4509
6682
7932
1868
1699
8173
5671
7925
5820
6854
3534
8476
3722
5623
1238
3335
2006
3385
0509
1320
6832
2865
8873
7622
6741
7979

. 040893
-3.478E-04
-1.449£-08

HP.1po

-2000
-2000.
-3057.
-4115.
-4115.
-4115,
-4115.
-4115.
-4115.
-4115.
-4115.
-4115
-4115
-4115,
-4115.
~-4115.
-4115.
-4002.
-3728.
-3355
-2888
-2329.
-1684
-991.
-290.
400.
1073
1716.
2317.
2863.
3337.
3705.
3729.
3414.
3012.
2572.
2117
1661.
1220.
804.
424
89.
-189.
-401.
-461.
-367.
-235
~113
-18.
38.
32.

3

-1,

.0000

0000
6172
2344
2344
2344
2344
2344
2344
2344
2344

.2344
.2344

2344
2344
2344
2344
5901
1576

9820
. 1895

0260

.9423

3057
7035
9258

.4688

2004
4288
6491
1411
5469
8179
1307
8490
8599

.0478

7243
2079
1218

. 0006

6791
1928
3488
3911
7597

.9200
.9522

1563
1817
7552

. 9805

4123

-.001208
1.028E-05

Page 5
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.003162
. 004652
.006081
.007418
.008631
.009718
.010681
.011519
.012233
.012822
.013286
.013626
.013841
.013932
.013897
.013738
.013455
.013047
.012517
.011875
011131
.010300
.009398
. 008445
.007462
.006470
.005490
.004543
.003648
.002823
.002084
001447

.221E-04
.101E~04
.015e-04
.583€-05
.552E-04
.305E-04
.555E-04
.435E-04
»071E-04
+579€-04
.060E-04
.978E-05
.575E-05
.688E-06
.232E-06
.008E-06
.331E-06
.105£-06
.490E-08
.285E-08
.597E-11
.113E-13
.276E-17

18017.1197
17299.2377
16581.3557
15104.2294
13627.1030
12149.9767
10672 .8504
9195.7240
7718.5977
6241.4713
4764.3450
3287.2187
1810.0923
332.9660
1144.1603
2621.2867
4098.4130
5575.5394
6971.8004
8251.9166
9380.9994
10325.2959
11052.9653
11534.8856
11764.6058
11743.5765
11476.7884
10972.9525
10244.7590
9309.3121
8188.9969
6913.6386
5528.8515
4236.0694
3077.9085
2073.1994
1230.8987
553.4089
37.9768
322.5564
539.2878
626.9388
603.6668
491.1207
315.5457
159.8963
51.5376
9,4665
30.2666
22,5005
2.8567
1.0139
8.674E-04
7.377eE-06
3.074e-10

. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.3135
.1218
.8657
L4227
.6649
.4595
.5216
L2827
.4611
.0269
.9377
L1217
.4362
.5259
.0161
L1475
.1637
.2639
.7385
.1340
. 6808
.5022
L6751
L2515
.2621
.6979
.3769
3.2805
7.7858
7.7963
6.6191
4
1
2

=
WOOoOoOOOOOOOOOooOOo0OoO0oQ

L7031
.9555
.5869
.8040
.1666

1.452e-04
-1.214E-06
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964.547 1.46E-22
981.469 -1.13e-24
908.391 0.000
1015, 0.000
1032. 0.000
1049. 0.000
1066. 0.000
1083, 0.000
1100. 0.000
1117. 0.000
1134, 0.000
1151. 0.000
1168. 0.000
1185, 0,000
1201. 0.000
1218. 0.000
1235, 0.000
1252. 0.000
1269. 0.000
1286. 0.000
1303. 0.000
1320. 0.000
1337. 0.000
1354. 0.000
1371, 0.000
1388. 0.000
1405, 0.000
1421. 0.000
1438, 0.000
1455, 0.000
1472. 0.000
1489. 0.000
1506, 0.000
1523. 0.000
1540. 0.000
1557. 0,000
1574. 0,000
1591. 0.000
1608. 0.000
1625. 0.000
1641. 0.000
1658. 0.000
1675. 0.000
1692. 0.000
1709. 0.000
1726. 0.000
1743. 0.000
1760. 0.000
1777. 0.000
1794. 0.000
1811. 0.000
1828. 0.000
1844, 0.000
1861. 0.000
1378, 0.000

1.165E-10
4.901E~-15
-3.736E-17
-1.585e-21
1.148€E-23

=]

.0000

0.0000

[a]elelolsl=lalalolalalalalaelelelelelelelelelololelelelelololo ool o) o) el ol w)s o)l el ) )

. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
.0000
. 0000
.0000
. 0000
. 0000
. 0000
.0000
.0000
.0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 0000
. 06000
. 0000
.0000
.0000
. 0000
.0000
. 0000
. 0000
. 0000
. 0000
. 0000
., 0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
. 0000
. 0000
. 0000
. 0000
. 0000

HP,1po
4,282E-10
~3,443g-12
-1.448E-16
1.104€-18
4,683E-23
-3.393E-25
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
. 0000
. 0000
. 0000
.0000
.0000
.0000
. 0000
.0000
. 0000
.0000
.0000
.0000
.0000
. 0000
. 0000
. 0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
. 0000
.0000
.0000
. 0000
.0000
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[=l=l=l=l=l=l=]=]el=l=l=lelelclelel=l=lo]l=lelel=le]elele]lololel=]=f=]=]l=lele}lole oo lolelelele el

-1.043€e-19
-4.320E-24

==l lel=lelel=l=l=l=]=1=1=]=1=]=]=]=]=]=l=]=l=lololel=lalo]olololol=]al=]e]o]ol=]l=l=la ookl

.0000
.0000
. 0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
. 0000
0000
.0000
,0000
. 0000
. 0000
.0000
.0000
. 0000
. 0000
. 0000
. 0000
0000
. 0000
. 0000
. 0000
. 0000
.0000
. 0000
.0000
. 0000
. 0000
.0000
.0000
.0000
.0000
.0000
. 0000
. 0000
. 0000
. 0000
.0000
.0000
. 0000
. 0000
. 0000

2.472E-12
1.040E-16
7.926E-19
3.362E-23
2.436E-25
.0000
0.0000
.0000
.0000
. 0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
. 0000
.0000
. 0000
. 0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
,0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000

=]

I=l=l=l=l=l=1=1=1=1=]=]=l=1=]=]=]=1=]=]=]=1=lelelel=lolcl=lololololefel=]=]o]o]o]l=l=]l=lolele]=]e

-5.143e-11
4,.069E-13
1.738E-17

-1,305E-19

~5.615E-24

OOODDOOOOOOOODDODOOOOOODDOOOOOOOOOOOOOOOOOODDDOOOO

.0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
. 0000
.0000
.0000
. 0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
,0000
.0000
. 0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
.0000
. 0000
. 0000
.0000
.0000
.0000
.0000
. 0000
.0000
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1895. 0.000 0.0000 0.0000 0.0000 0.0000
1912. 0.000 0.0000 0.0000 0.0000 0.0000
1929. 0.000 0.0000 0.0000 0.0000 0.0000
1946, 0.000 0.0000 0.0000 0.0000 0.0000
1963. 0.000 0.0000 0.0000 0.0000 0.0000
1980. 0.000 0.0000 0.0000 0.0000 0.0000
1997. 0.000 0.0000 0.0000 0.0000 0.0000
2014. 0.000 0.0000 0.0000 0.0000 0.0000
2031, 0.000 0.0000 0.0000 0.0000 0.0000
2048. 0.000 0.0000 0.0000 0.0000 0.0000
2064, 0.000 0.0000 0.0000 0.0000 0.0000
2081. 0.000 0.0000 0.0000 0.0000 0.0000
2098. 0.000 0.0000 0.0000 0.0000 0.0000
2115. 0.000 0.0000 0.0000 0.0000 0.0000
2132. 0.000 0.0000 0.0000 0.0000 0.0000
2149, 0.000 0.0000 0.0000 0.0000 0.0000
2166. 0.000 0.0000 0.0000 0.0000 0.0000

output verification:

Computed forces and moments are within specified convergence limits.

Qutput Summary

Pile-head defl
Computed slope
Maximum bendin
Maximum shear
Depth of maxim

Depth of maximum shear

Number of iter
Number of zero

for Load Case No. 1:

ection -5.00169272 in

at pile head = 2.62435E-17
% moment = 917084.611 1bs-in
orce = -4115.234 1bs
um bending moment = 0.000 in
orce = 270.750 1in
ations = 25
deflection points = 21

.0000
.0000
.0000
.0000
.0000
. 0000
.0000
.0000
.0000
. 0000
.0000
. 0000
. 0000
.0000
.0000
.0000
.0000

[slalalolelalelelela)olololo el o]

pDefinition ot

y = pile-head
M = pile-head
vV = pile-head
S = pile-head
R = rotational

BC Boundar
Type Conditio
1

2 v= -2000.

symbols for pile-head boundary conditions:

dispiacment, in
moment, 1lbs-in
shear force, 1bs
slope, radians
stiffness of pile-head, in-1bs/rad

Y Boundary Axial Pile Head Maximum

Maximum
Shear
1bs

-4115.2344

n condition Load Deflection Moment
2 Tbs in in-1bs
000 5= 0.000 0.0000 ~-5.0017 917084 .6109
Page 7
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The analysis ended narmally.

HP.1po

Page 8

T4



1000

v Case -2

800

600

400

200

Bending Moment (in-kips)

-200

-400

4]
______________.—_ﬁ____._H_______ﬁ______bﬁ.__q._ﬁ___ﬁ____,____________»P_____m

-600

0] 3 02 [0} N or 0s 09 0L 08 06 al0] 8 oLt [AF ocl orl 05l 091 0L 081 061
[
o (y4) wdag

T10



Lateral Deflection (in)

-5

v Case -2

¥
¥
v
v

|0 T A 1 0 T 2 N T T S O T N N A T X e S A A

Q gL oe 0e ot 05 09 0L 08 06 001 Ll 0ct act ol 051 051 (1741 o8l 061

=]

(4) wadag

111



DEAD LOADS












PILE LOAD RATINGS — PIER SHED












Tuesdav, May 06, 2014, 11:53 AM
PAGE NO.

I TI T 22222 2 2R R R R RS SR SRR R R LR AR RS SR LR LA

* 3
* STAAD,Pro V8i SELBECTeerlasd *
* version 20.07.09.31 *
L] Proprietary Program of *
* Bentley Systems, Inc. +
L] Dates MAY 5, 2014 -
* Time= 12:13: 1 L]
L] L]
L] USER IDb: CHZM HILL "

e S L 2t Rt R R L L AT SN AR AR R R 2 2 2 0 b R bl d

1. STRAD SPACE
INSUT FILE: Pierd0_Individual_Cclumn_Shed AvgiSevere) . STD
2. BTART JOB INFORMATION
3. ENGINEER DATE 12-MRRCH-2014
4. END JCOB INFORMATION
5. TNPUT WIDTH 79
6. UNIT FEET KI1P
7. JOINT COORDINATES
£.4 00 0; S0 12 0; 70 26025 ;08 0 4108 0p 20 Fa0 0y 10 DR
W16 0 14 025 0; 16 0 2XU6RTS 0; 17 0 1RLREDY 0 18 0 4wy 180 6 oup 20 0 UL
10. MEMRER INCIDENCES
11, 4.4 tw; 7 7 8; ® B owr o909 LO: 007 1é: 2115 UJ: 22 36 Lxp 23 47 by 24 Iy 14
12, 2% 19 fa;p 20 00N
13. START USER TABLE
14. TABLE 2
1%, UNIT INCHES KIF
16. WIDE FLANGE

17. TOF
18, 13.324%9 13.8 0.398 14.7 D.274 445.686 145.131 0.480064 5.4924 8 0556
19. MID

20. 11.5471 13.8 0.27 14.7 ¢.2731 417.059 143.495 (1,28203 3.726 7.9674
21 . MUDLINE

22, 1B.6203 13.8 0.473 14.7 0.42% 644.601 22%.118 1.20911 6.5374 12.495
23. S0%PILE

24, 14.54%5 13.8 0,57% 13.8 0.25 429.481 109.714 0.986568 7.939 6.9
2%, 50%FLG12

26, 13.6475 13.8 0G.579 12 0,25 388.166 72.2107 0.967818 7.935 &

27. 33%PILE

2B, 12.245 13,8 0.475 14.7 0.2 367.152 106.004 0.557101 6.555 5 B&
29. END

30¢. UNIT FEFT K1P

11. DEFINE MATERLAL START

32. TSOTROPIC STEEL

33, E 4.176E: U086

34 . POISS0K 0.2

15, DEHSITY 0.483024

16. ALPHA 6.5E-0086

37, DAMP .03

36. END DEFINE MATERTAL

C:\Users\brook\Desktop\HRPT Pile Check\Axial\Pier Shed\Severe Pile\Pier40 Individual Column_Shed AvgiSevere).anl J



STARD SPACE

-- PAGE NG.

39. UNIT INCHES KIP

40. CONSTANTS

41. BETA 0 MEMB B 9

42. MATERI1AL STEEL ALL

43, MEMBER PROPERTY AMER1CBN

44. 9% UPTABLE 2 TOF

45. 7 8 UPTABLE 2 MID

46. 20 TO 23 UPTABLE 2 MUDLIKE

47. MEMBER PROPERTY AMERICAN

48, 4 24 TO 26 TABLE ST HP14X&9

49. SUPPORTS

50. 4 FIXED

51. 10 FIXED BUT FY

S52. MEMDER RELEASE

53. 9 END MPY .5 MPZ .5

54. LOAD @ LOADTYPE DEAD TITLE DEAD+WEARING SURFACE

55. JOINT LOAD

56. 10 FY -170

57. PERFORM DUCKELTNG ANALYSIS MAXSTEP Z02
PROBLEM S8TATISTICE

NUMBER OF JOINTS 12 HUMBER OF MEMBERE 11

NUMBER COF PLATEE 0 NUMBER OF SQLIDS

NUMBER OF SURFACE3 0 NUMBER OF SUPPORTS ?
SOLVER USED I35 THE IN-CORE ADVANCED SOLVER

TOTAL PRIMARY LCAD CASES = 1, TOTAL DEGREEE OF FREEDOM = 61

Tuesday, May 06, 2014, 11:53 AM

O \Users\boook3\Desktop\HRPT Pile Check\Axial\Pier Shed\Severe Pile\Pierdo_Individual_Column_shed AvgiSevere).anl V-J



Tuesday, May G4, 2014, 11:53 AM

STARD SPACE lfréﬂéﬁ HNG. 3
CALCULATED BUCKLING FACTCRS FOR LOAD CASE 1
MODE HUCKLING FACTOR
1 7.02252
2 13.31188
3 18.92311
4 26.813848
8. FIKISH

sxsxnwrrrss END OF THE STARD.Pro RUN ##*t*dddrd

s %% DATE= MAY 5,204 TIME= 12:13: 1 ###x

r: \Users\bcooki\Desktop\HRPT Pile Check\Axial\Pier Shed\Severe Pile\Pier4( Tndividual_Column g,\,cd AvgiSevere!.anl 4



5TAAD SPACE -+ PRGE KO. 4

Tuesday, May 06, 2014, 11:531 AM

P S 2 L 2 s 2 s N s R A R 2 A R R RN AR SRR R A R S R R R E R R

* For guestions on STAAD.Pra, please contact *
* pentley Systems or Partner offices ¥
* *
* Telephone vieb / Email *
*  USA +1 {714} 974-2500 “
* UK +44 (0) 808 101 9246 *
* SINGAPORE +65 6§225-6158 +
*  FRANCE +33 (0] 1 55238400 +
*  GERMANT +49 0931 40468 *
*  INDIA +91 (D33) 40D6-2021 *
*  JAPAN +81 (03)5952-6500 htrp://www,ctc-g.co.ip  *
*  CHIMNA +86 21 B2zZBB 4040 *
+  THAILAND +66 (0)2645-1018/19 partha,p@reisoftwareth.com?
* *
+ wWorldwide htcp://selectservices.hentley.con/en-US/ *
. .

Rk R F Ak d r kAR A B R Rk AR R ek A AR AR AR A kb bbb d kb bRk R A RN AR h A F ko F

s \Users\brcook3\Desktap\HRPT Pile Check\Axial\Pirer Shed\Severe Pile\Piers0 Individual Column_Shed Avg}chereJ.anl 4


















Tuesgday, May C&, 2014, 04:21 PM

PHOE UL 1

2222223 X RSN R R A2 A2 R R R A2 R R R N Rt sl ]
L[] L ]
* STAAD.Pro VAi SELECTseriesd *
* Version 20.07.08.31 -
* FProprietary Program of *
* Bentley Systems, Inc. *
* Date= APR 30, 2014 *
* Time= 13:31:43 .
L L]
- *
* *

USER 1D: CH2M HILL

EEARARAN AN AN AR AR AT R AR AN AR AN AR A AT PR R AT A A AR TR AR

S:Clﬁar(

1. STAAD SPACE
INPUT FILE: Pierq0_Individual Bending_Fier She
START JOB INFORMATION
ENGINEER DATE 12-MARCH-2014
END JOB INFORMATION
INFUT WIDTH 72
UNIT FEET KIP
JOINT COQORDINATES
406G N; 50120 70 76,250; B0 21,5 0; 90 32,25 0; (00 17 ¢
15 0 1§6.797% O; L6 0 27 6wyt 0; 37 0 19,5675 D I8 0 3 0; 13 06 0Oy 20 0 2O
MEMBER INCIDENCES
4 4 18; 7 7 E; B8 By % 9 10 207 16y F1OLS 17, 2 16 19 23 17 5: 24 iR 1Y
2.25 19 20; 26 20 5

-
PR =S - . I A N

—
'

a

13. START USER TARLE

14. TRBLE 2

15. UNIT INCHES KIP

16. WIDE FLANGE

17. 20%TOFP

18, B.4175 13.8 0.35 14.7 0.125 244.377 B&.226 0,212793 4.83 3.675
19. 20%MID

20. T7.49875 13.8 0,175 14,7 0.175 274.277 92.6546 0.0765497 2.415 5.145%
21. 20%MUDLINE
22. 17.285 13.8B 0.425 14.7 0.4 609.A74 211.851 0,%59851 5.865 11.76

23. TOPAVG
24, 13.3299 13.8 0.39B8 14.7 0.274 445.6BH 145.131 0.4800B4 5.4924 B.055¢
25. MIDAVG

26. 11.5471 13.8 0,27 14.7 0.27% 417.059 143.495 0.28203 3.726 7.9674
27. MUDLIREAVG

28. 18.620% 13,8 0.473 14.7 {.425% 644,601 225.118 1.209%1 6.5274 12.495
28. END

30, UNIT FEET KIP

31, DEFINF MATERIAL START

32. ISOTROPIC STEEL

33. E 4.176E+008

34. POISSON 0.3

35. DENSITY ©£.489024

36. ALPHA 6_5E-00G

37. DAMP 0.03

38, END DEFINE MATERIAL

C: \Users\bcook3\Pesktop HRPT Pile Check\Lateral\Pier Shed\Pier Shed Severe Piles pPier Shed\Load Case I\Pierq0 Individus



Tuesday, May 06, 2014, 04:21 PM

STAAD SPACE

-- PAGE NO. i

39. UNIT 1HNCHES KIP

40. CONSTANTS

41. BETA (0 MEMB 8 5

42. MATERIAL S5TEEL ALL

43. MEMBER PROPERTY AMERICAN

44, 9 UPTABLE 2 TOPAVG

45. 20 TO 23 UPTABLE 2 MUDLINEAVG

46. MEMBER PROPERTY AMERICAN

47. 4 24 TO 26 TABLE ST HP14X89

48. MEMBER PROPERTY AMERICAN

49. 7 8 UPTABLE 2 MIDAVG

5¢. SUPPORTS

51. 4 10 PINNED

52. LOAD 3 IOADTYPE WIND TITLE WIND (MAJOR AXIS}

531, JOINT LOMD

54. 4 M2 595

55, 10 MZ 493

56. LOAD 5 LOADTYPE FLUIDS TITLE CURRENT (MAJOR RXIS)

57. JOINT LOAD

58. 4 MZ 43.2

59. 10 M2 75.6

60. *MEMBER LOAD

61. *7 B 20 TO 23 UNI GZ 0.00157

62. LOAD 7 LOADTYPE WIND TITLE WAVE (MAJOR AXIS)

§3. JOINT LOAD

64. 4 MZ 458.4

§5, 10 MZ 355.2

66. LOAD COMD 4 HRPT LOAD CASE 3

67. 1 0.24 5 0.8 7 0.24

68. PERFORM ANALYSIS

PROBLEM ETATISTICS

WUMBER OF JOINTS 12 NUMBER OF MEMBERS 11

NUMBER OF PLATES 0 NUMBER OF 8QLIDS 0

NUMBER OF SURFACES G NUMEER OF 3UPPORTS 2

SCLVER USED IS THE IN-CORE ADVANCED S0LVER

TOTAL PRIMARY LOAD CAESES = 3, TOTAL DEGREES OF FREEDOM = 66
Tl e TRETRB LY L i [ CLER R ",
PRCBABLE CAUSE SINGULAR-ADDING WEAK SPRING
K-MATRIX DIAG= 6.5424866E+02 L-MATRIX DIAG= -1.7053026E-13 EQN NO a5

RS loe Wi T PR I T R B

69. PARAMETER 1
70. CODE AISC

C:\Users\bcookl\Desktop\HRPT Pile Check\Lateral\Fier Shed\Pier Shed Severe Piles Pier Shed\hoad- E‘;s;-;\ﬁieEio Ii:ldividua



Tuesday, May 06, 2014, 04:21 pM

~-- PAGE NO. 3

STARD SPACE

71. FYLD 36 ALL

72. LX 206.4 MEMB 7 TC 9 20 22
73. UNP 206.4 MEMB 7 TO 9 20 22
74. UNT 206.4 MEMB 7 TO 9 20 22
75. LX 237.6 MEMB 4 21 23 TO 26
76. UNB 237.6 MEMB 4 21 23 TO 26
77. UHT 237.4 MEMB 4 21 23 TO 26
78. CHECK CODE ALL

C: \Users\brooki\Dasktop\HRPT Pile Check\Lateral\rier Ehed\Pier Shed Severe FPiles Pier Shed\Load C‘és; Jr‘;Pier-m Individua



Tuesday, May 06, 2014, 04:21 M

STARD SPACE - PAGE NO. 4

S8TAAD.Pro CODE CHECEKING - {(AISC 9TH EDITION} vl.qd

AARE R R TN AR R AT A LA AN AT

ALL UNITS ARE - KIP INCH [UNLESS OTHERWISE Noted)

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY ML LOCATICN
RPN YN EC AL S S N FOR S RC S S CR S PR N I P A I R R I O L S C T IS CC S S C TR MRS I T B IR R
4 8T HEl4X89 (RISC SECTICHNS)
PASS AISC- H1-2 0.211
9.00 T 0.60 595.00 0.00
7 5T MIDAVG {UPT)
PRSS AISC- Hl-3 0.123 i
0.00 T a.00 -331.27 63.00
a4 8T M1DAVG {UPT)
PASS AISC- R1-13 0.342
0.00 T 0.00 -353.32 9.00
9 5T TOPAVG (UPT}
PASS ATSC- HI-3 0.444
0.0 T D.0O -493.00 S7.00
20 8T MUDLINEAVG (UPT)
PASS AISC- H1l-3 0.090 3
6.0 T 0.0Q 176.83 0.00
21 &7 MUDLINERVG {UPT)
PASS AISC- Hl-3 0.070 3
0.00 T 0.00 -137.38 50.82
22 5T MUDLINEAVG {UPT)
DPLES AISC- Hl-3 0.037 3
0.00 T 0.00 72.14 Q.00
23 =T MUDL1NEAVG {OPT!
PASS AISC- H1-3 0.123 3
0.00 T 0.L0 -242.14 12.75
24 ST HP1eX89 {A1SC SECTIONS)
PASS AlSC- H1-3 0.17%
0.00T g.00 506.78 .00
25 8T HP14X89 {AISC SECTIONS)
PASS AISC- Hi-3 0.148 3
0.00 T 0.00 418.57 0.400
26 5T HP14XB9 {RISC SECTIONS)
PASS ARISC- H1-3 0.117
0g.00 T g.o0 330.135 Q.00

1%, LOAD LIST
BG. FINISH

C:\Users\bcook3\Desktop\HRPT FPile Check\Lateral\Pier Shed\Pie1 Shed Severe Piles Pier Shed\Load fCase J\Pieraur_ Individua



Tuesday, May 06, 2014, 04:21 PM

STAAD SPACE -- PAGE NO. 5

ArkAikhkrar END OF THE STARAD.Pro RUN **hsésrintus

#+¥e DATE= APR 30,2014 TIME= 13:37:44 #**+

L A 2 AR R S N A SRR AR RS SRR AR R R SRR E LR EDY

* For guestions on STAAD.Pro, please contact *
* Bentley Systems or Partner offices *
* *
+ Telephone Web / Email *
*  USA +1 {714) 974-2500 +
+ UK +44 {0) 808 101 9246 *
*  SINGRPORE 165 6225-6168 *
*  FRANCE +33 (0) 1 55238400 *
*  GERMANY 445 0931 40468 *
*  INDIA +91 {033) 4006-2021 *
*  JAPAN +81 {03)5952-6500 http://www.cktc-g.co.jp 1
*#  CHINA +86 21 6288 4040 +
* THAILAND +66 (0)2645-1018/1% parcha.pgreiscftwareth,com+*
* i
* Worldwide http://selectservices.bentley.com/en-US/ *
* %

P N Y T 2R s AR N R RS R A SRR ER LR R 22 SRS a2 R A R RN

C:\Users\bcooki\Desktop\HRPT Pile Check\Lateral\Pier Shed\Pier Shed Severe FPiles Pier Shed\Load Case jrir\piera;o In(:h‘vidua
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PAGE NO. 1

feviv(
YT L e 22222y E RS 2R 2 S A2 AR RS R R R R RS L)
* L
* STAAD.Pro V81 SELECTseriesd *
" version 20.07.09.31 *
* Propristary Program of L
. Bentley Systema, Inc. -
* Dates= APR 30, 2014 *
" Tima= 13:31: 3 *
* *®
L USER 1ID: CH2M HILL *
e T ALt AR R AR R RS SRR RS AR RS R RS S]]

1. STAAD} SPACE

INPUT FILE: Pier40 Individual Bending_Pier S

START JOB INFORMATION

ENGINEER DATE 12-MARCH-2014

END JOB INFORMATION

INPUT WiDTH 79
UNIT FEET XIP

7. JOINT COORDINATES

B, 4 00 0; 5 012 0; 70 76,2% 0 R0 LA 0 00 32,250 100 370

q.01% 0 19,797% U7 16 D ZTOEATS Oy 17 0 15,0625 0; 1R 0 3 0; 190 6 U X0 D B0
10. MEMBER INCIDENCES

11, 4 4 18B; 7 7T E; B & 9, 9 9 10; 20 la; 21 1%
14, 25 19 20:; 206 20 5

13, START USER TARBLE

15. TABLE 2

16. UNIT INCHES KIP
17. WIDE FLANGE

P T I SR N

Iy 22006 1% 2% 144 21008 10

18. TOPAVG
19. 13.3299 13.8 0 . 398 14.7 D_274 445 .68E6 145.131 0.480084 5.459249 B.0556
20. MIDAVG

21. 11.5471 13.8 0.27 14.7 0.271 417.05%9 143,495 (,28203 3.7268 7.9674
22, MUDLINEAVG

23, 18.6203 13.8 0.473 1a.7 0.425 644.601 225.118 1.20911 £.5274 12.455
25. END

26, UNIT FEET KIF

27. DEFINE MATERIAL START

28. TSOTROPIC STEEIL

29. FE 4,176E+006

30. POISSON 0.3

31. DENSITY 0.485024

312, ALPHR 6.5E-006

33. DAMP 0.03

34. END DEFINE MATERLAL

3%, UNIT INCHES KI1P

36. CONSTANTS

37. BETA 0 MEMB & 9

38 MATERIAL STEEL ALL

39. MEMBER PROPERTY AMERICHN

a0 9 UPTABLE 2 TOPAVG

€:\Users\bcook3\Desktop\HRPT pPile Check\Lateral\Pier Shed\Pier Shed Severe Piles Fier Shed\Load Case S\Pier40 Individus



STAAD SPACE -- PAGE NO.

42,
43.
44.
45.
46.
47.
448,
49.
50.
51,
52.
53.
54,
55.
36,
57.
58,
59.
GG,
6l.
62.
63,
64.
65.

20 TO 23 UPTABLE 2 MUDLINERVG

MEMBER PROPERTY AMERICAN

4 24 TO 26 TABLE ST HP14X89

MEMBER PROPERTY AMERICAN

7 B UPTABLE 2 MIDAVG

SUPPCRTS

4 10 PINNED

LOAD 3 LOADTYPE WIND TITLE WIND (MAJOR AXIS)
JOINT LOAD

4 MZ 595

10 MZ 493

LOAD 5 LOADTYPE FLUIDS TITLE CURRENT (MAJOR AXIS)
JOINT LOAD

4 MZ 49.2

10 MZ 75.6

*MEMBER LOAD

*7 8 20 TO 23 UNI GZ 0.00157

LORD 7 LOADTYPE WIND TITLE WAVE (MAJOR AXIS)
JOINT LOAD

4 MZ 458.4

10 MZ 355.2

TOAD COMB 6 HRPT LOAD CASE 5

3 0.714 5 0.714 7 0.714

PERFCRM ANALYSIS

PROBLEHM ETATISTICS

NUMBER OF JOINTE 12 NUMBER OF MEMBERS 11
NUMBER QF PLATEE 0 NUMBER QF SCLIDS 0
NUMBRER OF SURFACEB 0 NUMBER OF BUPPORTS 2

SOLVER UZED IS5 THE IN-CORE ADVANCED SOLVER

TOTAL PRIMARY LOAD CASES = 3, TOTAL DEGREES OF FREEDOM = 66

LR A T oI THETARTLIYY 2T 0w e OFERCT IO i
PROBAEBLE CAUSE SINGULAR-ADDING WEAK SPRLING
K-MATRIX DIAG= &§.5424B66E402 L-MATRIX DIAG= -1,7053026E-13 EQN NO

RN

&6.
67,

68 .

£9.

0.
7L
2.

13,

i) T S A TR ET T I

PARAMETER 1

CODE AISC

FYLD 36 ALL

LX 206.4 MEMB 7 TO 9 20 22
UNB 206.4 MEMB 7 TO 2 20 22
UNT 206.4 MEMB 7 TO 9 20 22
LX 237.6 MEMB 4 21 23 TO 26
UNB 237.6 MEMB 4 21 223 TO 26

s

Tuesday, May 06, 2014, 04:21 bPM

C: \Users\boook3\Desktop\HRPT pile Check\lateral\Pier sShed\Fier Shed Severe Piles Pier Shed\IAO;-z;--Ease 51Pierd0 Individua
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STAAD SPACE -+ PAGE NO. 3

74, UNT 237.6 MEMB 4 21 21 TO 26
% . CHECK CODE ALL

€. \Users\bcook?\Pesktop\HRFT Pile Check\Lateral\Pier Shed\Pier Shed Severe Piles Pier Shed\lLoad Case 5\Pierdd Individue



Tuesday, May 06, 2014, 04:21 PM

STAAD SPACE - - PAGE NO. 4

STAAD.Pro CODE CHECKING - (AISC 9TH EDITION} vl.0
SRAR AR AR TR kA kA Rk

ALL UNITE ARE - KIF INCH (UNLESS OTHERWISE Nated)

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX My MZ LOCATION
A E SRS S S EESEC S RS =S N E S S S I CEE S A S S A NEMNEC T S AE S S CidCSCErEFYRRMRSE=S ==
4 BT HP14X89 {A1SC SECTIONS)
PASS AISC- Hl-3 0.279% &
0.90 T 0.00 87,26 0.00
78T MIDAVG {UPT)
PASS AISC- H1-3 Q4.431
c.o0 T 0.00 -444.52 63,00
8 5T MIDAVG {UPT)
PASS ALISC- H1-3 0.459 &
0.0 T 0.00 -473_85 g.00
9 8T TOPAVG {UPT)
PASS AISC- Hi1-3 0_594 &
0.00 T ¢.00 -659.59 57.00
20 ST MUDLIREAVG {UPT)
PASS AISC- H1-2 0.122
0.90 T 0.00 239,22 0.00
21 ST MUDLTNEAVG (UPT)
PASS ATISC- H1-3 0.091
¢.00 T ¢.00 -178.70 50.82
22 ST MUDL INEAVG (UPT)
PRES AISC- Hl-3 0.051
0.00 T 0.00 99.92 e.an
A3 BT MUDLINEAVG (UPT}
PASS AISC- H1-3 0.162
n.o0 T 0.00 -318.01 42 .75
24 ST HP14XBY (RISC SECTIONS)
PASS AISC- Hi-3 0.237 6
0.00 T 0.00 €69.94 0.00
25 5T HpP14X89 {AISC SECTIONS)
PASS AISC- H1-3 0.196 [
0.00 T G.00 552.63 0.00
26 5T HP14XB9 (AISC SECTIONS)
PASS AISC- H1 3 0.154 ]
Q.00 T 0.00 435.32 0,00

76. LOAD LIST
?7. FIRISH

C:\Users\bcook3\Desktop\HRPT FPile Check\lLateral\Pier Shed\Pier Shed Severe Piles Pier Shed\load Case SiPierdo Individus



STAAD SPACE - - PAGE NC. 5

Tuesday, May 06, 2014, 04:21 PM

dkwrhkbidds END OF THE STAAD.Pyrc RUN ** st kaihdas
*&kx DATE= APR 30,2014 TIME= 13:31: 3 *k%%

I 2 i R e R R R R R R O S Ry TN E s

. For guestions on STAAR.Pro, please contact *
* Rent.ley Systems or Partner offices *
® *
* Telephone Web / Email *
*  USA +1 (714) 974-2500 *
¥ UK +44 {0) 808 101 9246 ¥
*  SINGAPORE +65 6225-6158 *
*  FRANCE +33 (0} @ 55238400 *
*  GERMANY «49 0931 44468 *
+ INDIA +91 (033) 4006-2021 -
*  JAPAN +81 (03}5862-6500 hetp://www.ckc-g.co. jp *
*  CHINA +B6 21 62B2 4040 *
* THAILAND +66 (0)2645-103B8/19 partha.pdreisoftwareth.com#*
* LY
* Worldwide hittp://selecteervices.bentley.com/en-Us/ *
L 4 *

R R R AR AR e R R N R e
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Tuesday, May 06, 2014, 04:40 PM

PAGE HO. 1

EAEARRRA N R AR AR AR bR ARk AR kR bk AR Ak Rk kR ARk kw &

L]
" STAAD,Pro V8i BELECTseriesd *
* Version 20.07.09.31 *
- Proprietary Program of "
* Bentley Sysatems, Inc. *
* Date= APR 30, 2014 *
* Time= 13:36:35 *
* *
* USER 1ID: CH2H HILL *

Y313 222 232232222322 R A BB LR RSN RR L RRRRR L) AR D]

1. STAAD SPACE
INPUT FILE: Pier40_Individual Bending Pie

2. START JOB INFCRMATION

3. ENGINEER DATE 12-MARCH-2014

4 END JOB INFORMAT1ON

5, INPUT WIDTH 79

. UNIT FEET KIF

7. JOTHT COORDINATES

B, 4 00 0; % 0 17 0; 7 026250 80 31,5 0; % 032,25 0; 1040 47N
9. 15 0 20.4005 0; 16 0 22.6R75 0; 17 D 15.3562% 0; 15 0 3 0; 190 £ 07 200 5 0
10. MEMBER INCIDEHNCES

1104 4 1A 7 7 E; B 8 Y 6y 10y 207 lar 21 1L 1Yr 22016 19 23 17 57 24 18 19
17, 25 19 20; 26 205

13. START USER TABLE

15. TABLE 2
16. TINIT INCHES KTP

17 E FLANGE
l8. oy

I9. 13.3299 13.8 0.398 14.7 0.274 445.6B6 145.131 ¢ 480084 54924 8.05586
20. MEID

21. 11.5471 13.8 0.27 14.7 0,271 417.0569 143.495% 0.28203 3.726 7.9674
22. MUDLINE

23, 18,6203 13.8 0.473 14.7 0.425 644.601 225.118 1.20911 6.5274 12.495
25. END
26. UNIT FEET KIP
27. DEFINE MATERIAL START

28. ISCTROPIC STEEL

29. E 4.176E+006

30. POISSCH 0.3

31. DEMSITY 0.4B89024
32. ALPHA 6.5E-006

33. DAMP 0.02

i34 . END DEFINE MATERIAL

315, UNIT INCHES KIP

36. CONSTANTS

37. BETA 0 MEME 8 S

38, MATERIAL STEEL ALL

39. MEMBER PROPERTY BMERICAEN

40. 9 UPTABLE 2 TOP

C:\Users\bcook3\Desktop\MRPT Pile Check\Lateral\Pier Shed\pPier Shed Severe Piles Pier Shed\lLoad C‘as;s B\Pier40 Individus



STAAD SPACE ..

42, 20 TO 23 UPTABLE 2 MUDLINE
43, MEMBER PROPERTY AMERICAN
44. 4 24 TC 26 TABLE ST HP14X29
45. MEMBER PROPERTY AMERICAN
46. 7 8 UPTABLE 2 MID
47. SUPPORTS
48. 4 10 PINNED
49, LOAD 4 LOADTYPE ICE TITLE ICE {MAJOR AXIS}
50, JOINT LOAD
51. 4 MZ 1146
52. 10 MZ 86l1.6
1. LOAD COMB 7 HRPT LOAD CASE 8
4. 4 0.714
55. PERFORM ANALYSIS
PROBLEBHM STATIBTICS
HUMBER OF JOINTS 12 HNUMBER OF MEMBERS 11
NUMBER OF PLATEB 0 NUMBER OF SOLIDS 0
NUMBER OQF SURPACES 0 NUMBER OF SUPPORTE 2
SOLVER USED 15 THE IN-CORE ADVANCED SOLVER
TOTAL PRIMARY LOAD CASEE = 1, TOTAL DEGREEE OF FREEDOM =
rENLPNIL- IR AR LT b AT ST i (IR S R i+

PROBABLE CAMUSE STHGULAR-RDDING WEAK SPRING

K-MATRLIX DIAG= 7.2¢87B86E+02 L-MATRIX DIAG= 5.6843419E-14 EQN HC
sl R R R v i H

$6. PARMRMETER 1

57. CODE AISC

58. FYLD 36 ALL

5%. LOAD LIST

60. PARAMETER 2

61 . CODE AISC

62. LX 244.8 MEMB 4 21 23 TO 26

£3. UNB 244.8 MEMB 4 21 22 TO 26

64. UNT 244.8 MEMB 4 21 23 TO 26

6%. LX 199.1 MEMB 7 TO 9 20 22

66. UNB 199.1 MEMB 7 T0 9 20 22

7. UNT 19%.1 MEMB 7 TO 9 20 22

68. CHECR CODE ALL

C:\Users\bcook3\Desktop\HRPT Pile Check\Lateral\pPier Shed\Pier Shed Savere Pilés Pier Si;l-

PAGE NO.

66

35

Tuesday, May 06, 2014, 04:40 PM

ed\Locad Case 8\Pierd0 Individuas



Tuesday, May 06, 2014, 04:40 PM

STAAD SPACE -+ PAGE NC. 3

STAAD.Pro CODE CHECEKING - {AISC STH EDITION} vl.0D
AT L AR R AN RN ERENRER R AN

ALL UNITE ARE - RIP INCH (UNLESS OTHERWISE Noted)

HEMBER TABLE REESULT/ CRITICAL CORD/ RATIO/ LOADING/
FX MY Mz LOCATION

4 ST HP14X89 (AISC SECTIONS)
FASS AISC- H1-3 0.406 4
0.00 T 0.00 114G .00 0.00
T 8T MID (upT)
PASS AISC- H1-3 0.546 4
¢.00 T .00 -563.17 63.00
8 BT MTD (UPT)
PASS AISC- H1-3 0.58S 4
0.00 T 0.00 -603.87 9.00
g ST TOP (UPTY
PASS AISC- Hl-13 0.776 4
g.00 T 0.00 -861.60 57.00
20 57T MUDLINE {UPT)
PASS AlISC- H1-3 0,142 4
0.00 T 0.00 278.31 0.00
21 8T MUDLIKE [UPT)
PASS AISC- H1l-3 0.154 4
6.00 T a.00 -301.59 58.14
22 ST MUDLINE (UPT}
PASS SHEAR -Y ¢.048 4
g.00 T 0.00 85.01 0.00
13 5T MUDLINE (UPT)
PASS AISC- H1-3 0.252 4
0.00 % .00 -494 .89 42.175
24 ST HEP14X8B2 {AISC SECTIONS)
PASS AlSC- H1-3 0,348 4
g.00 T c.oc 983 .22 0.00
25 ST HP14X8Y ({A1SC SECTTONS}
PASS AISC- H1-3 0.291 4
0.Q0 7 0.00 B20 .44 .00
26 8T HE1l4X89 {AISC SECTIONS}
PASS AlSC- H1-3 0.233 4
0.00 T Q.00 657 .66 0.00
69. FINISH

C:\Users\bcook3\Desktop\HRPT Pile Check\lLateral\Pier Shed\Pier Shed Severe Piles Pier Shed\Load Case 8\Pier40_Individus



Tuesday, May 06, 2014, 04:40 pPM

STARD SPACE -- PAGE NO. 4

aiknkersddhn END OF THE STAAD,.Pro RUN tesddssavss

*%¥4 DATE- APR 30,2014 TIME= 13:36:36 ***a

EhF R AR AR R NS R R F AN A Rk bk kAR N ARk R AR ph kR Ak bk ke RN kRN A AR bk kd

- For guestions on STAAD.Pro, please contact )
' Bentley Systems or Partner offices *
* *
+ Telephone Web / Email *
*  USA +1 (714) 974-2500 *
* UK +44 (D} 808 10} 9246 +
+  SINGAPORE +65 6225-6158 *
*  FRANCE +33 {0} 1 55238400 +
¥ GERMANY +4% 0931 40468 *
+  INDIA +91 [D33) 4006-2021 *
* JAPAN +B1 (03)5952-6500 hetp://www. clLe-g.co.jp *
*  CHINA +B6 21 G2EBB 4040 *
+  THAILAND +66 (0)2645-1018/1% partha.p@reisoftwareth.com*
* *
* Worldwide ntiLp://selectservices.bentley.com/en-Us/ *
* +

FRE Rk ke kAt d A AT R A AL R A A R I ARSI R R ARk h ad kv p AN d bk knd
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1.

PAGE NO.
titlfiiitl‘ttitl"i‘i#ii‘ttttfifl—tii*lifiiiiwil—titilitti
* *
* BTAAD.Pro vAi SELECTseriesi »
* Verslon 20.07.09.31 *
* Proprietary Program of |
* Rentley Systemsa, Inc. *
* Date= Hay 2, 2014 *
* Timea= 11:55:1% *
* L
* USER ID: CHZM HILL "
tt‘ttttitttﬁiiil‘tttﬂiﬁiit‘tl’itttﬂQtttttttia.ltfﬂtiiti
STAAD SPACE
INPUT FILE: Blerd40d_Indivi 1 _Column_She
START JOB INFORMALION
ENGTNEFR DATE 12-MARCH-2014
END JOB TNFORMATION
INPUT WIDTH 79
UNIT FEET KIP
JOINT COORDINATES
400 0; %032 0,7 026,050 &0 31,5 0; @0 3200 0; 160 370
16 0 1%.125 0; e 0 22,6879 0; 10 0 15,5625 0; 18 0 3 0, 10 G 6 U5 26 0
MEMBER INCIDENCES
goa Mgy T A: B B o4 ¥R O10; 2007 ¥e; 21013 17 o0 1A LS 7 17 Lr 24
25019 20; 26 2005
START USER TALE
TABLE 2
UNIT INCHES KLE
WIDE FLANGE
TOP
17.892% 13.8 0.441 14.7 D. 414 6£25 635 219.273 1.06624 6.0858 12.1716

8.

MID

10,4908 11.8B D.286 14.7 0.
HUDLLNE

20.7331 13.8 0.478 14.7 0.
END

UNTT FEET KIP

DEFINE MATERIAL START
ISOTROPIC STEEL

E 4,176E+006

POTSSON 0.3

DENSITY 0.489024

ALPHA 6.5E-00C

DaMp 0.013

END DEFINE MATERTAL

UNIT 1HNCHES XI1P

CONSTANTS

BETA ¢ M .89

MATERIAL STFEL ALL

MEMBER PROPERTY AMERTCAN
% UPTABLE 2 TOP

227

497

164 056 120.204 0.218702 3.9468 6&.6738

730.417 263.239 1.66929 §5.%964 14 6118

Tuesday, May 06, 2014,

ERRA

iz2:02 PM
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STAARD SPACE

35, *9 UPTABLE 2 50%PILE

40. *9 UPTARLE 2 33%PILE

41. *9 UPTABLE 2 SC¥FLG12

42. 7 B UPTARBLE 2 MID

43. 20 TO 23 UPTABLE 2 MUDLINE

44. MEMBER PROPERTY AMERICAN

4%. 4 34 TO 26 TABLE ST HP14X89

46. SUPPORTS

47. 4 FIXED

48. 10 FIXED BUT FY

49. MEMBER RELEASE

50. 9 END MPY 0.5 MPZ 0.5

51. LOAD 1 LOADTYPE DEAD TITLE DEAD+WEARING SURFACE

52. JOINT LOAD

k3. 10 FY -169.2

54 . PERFORM BUCKLING ANALYSIS MAXSTEP 200
PROBLEHN BTATISTICS

NUMBER OF JOINTS 12 NUMBER CF MEMEERE 11

NUMBER OF PLATES 0 NUMBER OF S0LID3S

NUMBER OF SURFACBES 0 NKUMBER OF SUPPORTS 2

TOTAL PRIMARY LOAD CABES = 1. TOTAL DEGREES OF FREEDOM

SOLVER USED IS THE IN-~CORE ADVANCED BOLVER

Tuesday, May 06, 2014, 12:02 M
PAGE NO. 2

= 61

C: \Users\bocooki \Desktop\HRFT Pile Check\Axial\Pier Shed\Major pPile\Pierd@_individual Column Shed r-!ajor.a-n-l-ge- 2 of 4



Tuesday, May 06, 2014, 12:02 DM

STAAD SPACE -- PAGE RO. 1

o

CALCULNTED BUCKLING FACTORS FOR LOAI CASE

MONDE BUCKLING FACTOR
1 E.23B59Y
2 14.45484
1 21 40278
4 29,36024
55. FINISH

Akkwkrrrrar END OF THE STAAD Bro RIUN *ssdtrd et

«s*+« DATE: MAY 2,2014 TIME= 311:55:1% *+#4

C:\Usersibcookd\Desktop\HRPY Pile Check\AxialiPier Shed\Major Pile\Pierdg Tadividual Column Shed Major.anlge 3 of 1



STAMD SPACE

-- PAGE NO.

R R AR R RN R AR e R R R R T RS

x

*

*

*

For gquestions on STAMLD.Pro, please contact *
Bentley Systems or Partner offices »

*

Telephone Web / Email *

USA +1 {714} 974-2500 *
UK +44 {0) BOB 101 9246 *
SINGRPORE +65 (6225-6145R *
FRANCE +33 (0} 1 55238400 +
GERMANY +4% 0931 40468 »
INDIA 491 (033) 4006-2021 +
JAPAN +81 (D3)5952-6500 htep://www.cte-g.co.jp *
CHINA +86 21 6288 4040 +

THATLAND +68

(0}2645-1018/19 partha.p@reiscftwareth.com*
*

worldwide htup://selectservices.bentley.com/en-us/ *

*

L e R R R R N R R R A R T R R R g g T ey

Tuesday, May 06, 2014, 12:02 PM
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Tuesday, May 0&, 2014, 04:22 PM

PAGE NO.

M V/W f’a, L

kti*ii**i"ililitiiiiﬂiiﬁﬁiili**tﬁ**lil.iiiﬁﬁi!ltkl’l’

* *
- STAAD,Pro VBl SELECTeeriespd *
* version 20.07.0%.31 +
- Proprietary Program of "
* Bentley Syatems, Inc. "
* Dates APR 30, 2014 *
+ Time= 14:59: 6 *
* -
* YSER ID: CH2M HILL +*
*t.itiilttiilitiitntittt‘-iiii‘ittitiitttl"*tttttlti

1. STAAD SPACE
INPUT FILE: Piera0_Individual Bending_Pie

2. START JOB INFORMATION
3. ENGINEER DATE 12-MARCH-2014
4. END JOB INFORMATLON
5, INPUT WIDTH 79
6. UNIT FEET KIP
7. JOINT COORDINATES
§.4000; 5012 0; 70 26.250; B0 31.50; 90 32250 100 37
5. 15 0 19.797% 0; 16 0 27.685 Of 17 0 15.5A2% 0; 1B 0 3 6; 19 0 & 0r 200 90
10. MEMBER INCIDENCES
11,4 4 18: 7 7 8; B B 9; 99 10; 20 7 16; 21 1% 1%y 22 16 i5; 23 17 5; 24 18 19
V7. 2% 1% 20; 26 20 %
13, START USER TABLE
14, TABLE 2
15. UNIT INCHES KIP
16. WIDE FLRNGE
17. TGP
18, 19.8923 13 B 0.441 14.7 0,414 625.635 219.273 1.06624 6.0858 12.1716
19. MID
20, 10.2505 13.8 0.268 14.7 €,227 360.49 120.2 0.200263 3.6984 6.G6736
21 MUDLINE
=2, 20,7331 131.8 0.478 14.7 0,497 730.417 263.239 1.66929 6.5964 14.6118
21. END

24. UNIT FEET KIP

25, DEFINE MATERIAL START
26, ISOTROPIC STEEL

27, E 4.176E+006

2g, POISSCHW 0.3

29, DENSITY 0.489024

30, ALPHA 6.5E-006

31. DAMP 0.02

32. END DEPINE MATERTAL
33, UNIT INCHES KIP

34 . CONSTANTS

35. BETA {0 MEMB 8 9

36. MATERIAL STEEL ALL
37. MEMBER PROPERTY AMERICAN
38. % UPTABLE 2 TOP

¢: \Users\bcookI\Desktop\HRPT Pile Check\Lateral\Pier Shed\Pier Shed Major piles Pier Shed\Load Case 9 Ok\Pierd0_Indivic



Tuesday, May 06, 2014, 04:22 PM

-- PAGE NO. 2

STAAD SPACE

40. 20 TO 23 UPTABLE 2 MUDLINE

41. MEMBER PROPERTY AMERICHN

42, 4 24 TO 26 TABLE 5T HP14X89

A1, MEMBER PROPERTY AMERICAN

44. 7 B UPTABLE 2 MID

45. SUPPCORTS

46. 4 10 PINNED

47. LOAD 3 LOADTYPE WIND TITLE WIND (MAJCR AXIS)
46. JOINT LOAD

45. 4 MZ 595.2

50. 10 MZ 463.2

51. LOAD 4 LCADTYPE ICE TITLE ICE (MAJOR AXIS)
52. JOINT LOAD

53. 4 MZ 1146

54. 10 MZ 861.6

55 . LOAD 5 LOADTYPE FLUIDS TITLE CURRENT (MAJOR AXIS)
56. JOINT LOAD

57. 4 MZ 75.6

58. 10 M2 49.2

59, LOAD COMB 3 HRPT LOGAD CASE 9

E0. 5 0.67 3 0.67 4 0.67

61. PERFORM ANALYSIS

PROBLEM STATISTICS

NUMBER OF JOINTS 12 NUMPER OF MEMBERS 11
NUMRBER OF PLATES 0 NUMBER OF S50LIDS
NUMBER OF SURFACES 0 NUMBER OF SUPPORTS 2

o

SOLVER USED IS THE IN-CORE ADVANCED BOLVER

TOTAL PRIMARY LOMD CABES = 3, TOTAL DEGREES QOF FREEDON = 66

s vAWLRHIA (HETARTLL LY AT POTHT I TIERE Ion A
PROBABLE CAUSE STNSULAR-ARDDING WEAK SPRING
K-MATRIX DIAG= 9.0325176E+02 L-MATRIX DIAG= 1.13686B4E-13 EQN NOD a5

e T L T T Y O R T Vo FE

62. PARAMMETER 1
63. CODE AISC

64. FYLD 36 ALL
65. LOAD LIST

66. CHECK CODE ALL

C:\Users\bcook3\Desktop\HRPT Pile Check\Lateral\Pier Shed\Pier Shed Major Piles Piler Shed\Load Case ? Ok\Pi-erdam;r;&ivir



Tuesday, May 06, 2014, Gd4:22 PM

STAAD SPACE -~ PAGE NO. 3

BTAAD.Pro CODE CHECRING - [AISC 9TH EDITION} vl.0

IR ISR LA L A2 Y

ALL UNITS ARE - KIP INCH (UNLESS OTHERWISE Noted)

MEMEER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY MZ LOCATION
s CrormCSrmEIR L LSS EN O F S S S E R ST SY o R R T N F R R I S S I L L L L S TR O ST O TN T mEmEE RS
4 8T HP14X89 {LISC SECTICHNS)
PASS Al5C- H1-3 0.40¢ 9
6_0C T 0.00 1217.26 0.00
TsT MID (UPT)
PASS AISC- H1-3 0.771
a.00 T 0.00 -60G2.79 63.00
a 85T MID {UPT)
PRES RISC- H1-3 0.827
Q.00 T 06.op -646.13 9.00
9 ST TOP {UPT)
PASS AISC- H1-3 0.4BB g
0.00 T ¢.00 -920.58 57,00
20 8T MUDLINE (GPT)
PASS ATISC- HI-3 0.128 2
0.00 T 0.00 299,45 0.00
21 8T MUDLINE {UPT)
PRSE AISC- Hl-3 0.136
g.0a 7T 0.00 318.06 50.82
22 ST HMUDILINE {tUPT)
PASS SHERR =Y ¢.051
06.00 T 0.00 93.61 0,00
23 8T MUCLINE (OPT}
PSS AISC- H1-3 0.224
o.00 T 0,00 -923.9¢0 42.75
24 ST HP14X89 (A1SC SECTIONS)
PASS AISC- H1-3 0.343
0.00 T 0.00 1043,92 0._00
25 8T HP14X89 {AISC SECTIONS)
PASE AISC- H1-3 G.2086
a.o0 T G.0G 870.58 ¢_oa
26 ST HP14X89 {A15C SRECTICNS)
PASE AISC- H1-3 0.229
0.00 T 0,40 697,24 0.00

€7. PARAMETER 2

68 CODE ALSC

69. LY 206 MEMB 7 TO % 20 22

70. UNB 206 MEMR 7 TO % 20 22

71. UNT 206 MEMB 7 TQ 9 20 22

72. LX 237.58 MEMB 4 21 23 TD 26
71. UNB 237.58 MEMB 4 21 23 TO 26
74 UNT 237.58 MEMB 4 21 23 TO 26
75. FINISH

C:\Users\bcookI\Desktop\HRPT Pile Check\Lateral\Pier Shed\Pipr Shed Major Pjles Pier Shed\Load Case 9 Ok\Pierd0 Indivic



Tuesday, May 06, 2014, 04:22 PM

STAAD SPACE -- PAGE NO 4

khdtkrakai: BEND OF THE STARD.Pro RUN khxtksriazhy

x+44 DATE= APR 30,2014 TIME= 14:59: 6 **%+

PR RS T e 222223222 2R AR R A2 R 2N R R AR R A R R

* For questions on STARD.Pro, please contact O
* Bentley Systems or Partner offices ’
* h
. Telephone Web / Email 4
*  USA +1 (714) 974-250C »
* UK »44 (0) 80B 3101 5246 [
* SINGAPORE +65 €225-6158 "
i FRANCE +33 (0) 1 55238400 *
' GERMANY +49 0931 40468 1
* INDIA +91 {033) 4006-2021 *
+  JAPAN +81 (03)5952-6500 http://www.cte-g.co.jp ¥
* CHINA +«86 21 6288 4040 l
*  THAILAND +66 (0}2645-1018/19 partha.p@reiscftwareth.com*
* 4
*  Worldwide thp://selectservices.bentley.com/en-US/ *
* *

P Y I I 2 a2 R s r A AR A2 R SRR RS R AR R R R R RN AR 2R 0
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1.

C:\Users\bcook3\Desktop\HRPT File Check\Axial\Pier Shed\Moderate pPile\Pierdd

PAGE NO.

IS 2333222223223 22 2 KRR RN Rl R aldss

" -
L] STAAD.Pro VBL SELECTseriesd *
* Veraion 20.47.09.31 .
* Proprietary Program of "
* Bentley Bystems, Inc. *
* Date= MAY 2, 2014 *
* Time= 12: 6:55 *
L] *
L] USER ID: CHZM HILL %
Y YIS IS IR LA R0 R R R R Rl R R dd iR d st ]

STAAD SPACE

TNPUT FILE: Pierdd_Individual_Colums_Sh

START JOB 1NFORMATION

ENGINEER DATE 12-MARCH-2014

END JOB INFORMATION

INPUT WIDTH 7%

UNIT FEET KIF

JOTNT COORDINATES

500 0 %012 C: 70 26,25 0r 80 31,5 0p 90 327 05

15 0

19,125 Uy L€ 0 22,6870 0 17 L 15,5625 0; 18 O 3 &

MEMBEER 1NCIDENCES

4 4

TE; 7P 8; BB 9, v oo 0y F0T le; X115 1% 2 16 19;

25149 20; Ye 2000
STRRT USER TAELE
TABLE 2

UNIT
WIDE
TOP

INCHES KIP
FLANGE

Tuesdayv  Mav N6 2014, 11:53 AM

200 R

24 18 LY

19.2657 13.8 0.44B 1la.7 §.459 €80,495 243.101 1.33378 6.1B24 13.4546

MID

12.9345 131.8 0.257 14.7 0.325 4B2.523 172,08 0.,410821 3.5466 3.555

MUDLINE

20,627 13.8 0.472 1 0.503 736,36 266,411 1.695683 6.5136 14.7BE2

END

UNIT FEET EIP

DEFINE MATERIAL START
ISOTROFPIC STEEL

E 4.176E+006

POTSSON G.3

DENS1TY 0.489024
ALPHA 6.5E-D06

DAMP 0.03

END DEFINE MATERIAL
UNIT INCHES KIP
COMSTANTS

BETA 0 MEMB 8 9
MATERIML STEEL ALL
MEMBER PROPERTY AMERTUAN
9 UPTARLE 2 TOP

Individual Colump Shed Moderate.anlf 4



STAAD SPACE

LR
4.
41,
42,
43.
44.
45,
4€.
47,
qE&.
4%.
sb.
51.
5z,
5:.
54.

*9 UPTABLE 2 S0%PTLE

*9 UPTABLE 2 33%PILE

*9 UPTARLE 2 50%FLG12

7 8 UPTABLE 2 MID

20 TO 23 UPTABLE 2?2 MUDLINE
MEMBER PRGPERTY AMERICAN

4 24 TO 26 TARBLE BT HP14X89
SUPPORTS

4 FIXED

10 FIXED BUT FY

MEMBER RELEASE

9 END MPY 0.5 MPZ 0.5

LOAD 1 LOADTYPE DEAD TITLE DEAD+WEARTNG SURPACE
JOINT LOAD

10 FY -16%.2

PERFORM BUCKLING ANALYSIS MAXSTER 200

PROCBLEHM STATISTTICS

HUMBER OF JOINTS 12 NUMBER OF MEMBERS
HUMBER CP PLATES 0 NUMBER OF SOLIDE
NUMBER CF BURFACES 0 HUMBER QF BUPPORTE

TOTAL PRIMARY LOAD CASEE =

SOLVER USED I8 THE IN-CORE ADVANCED BOLVER

1.

Tuesday, May 06, 2014, 11:531 AM

PAGE NO. 2

TOTAL DEGREES DF FREEDOM =

61

C:\Users\bcook 3\Desktop\HRPT Pile Check\Axial\Pier Shed\Mcderare Pile\Pierd0 Individual Column Shed Modarate.anlf 4



Tuesday, May 06, 2014, 11:53 AM

-- PAGE NO. 3

STAAD SPACE
rALCULATED BUCKLING FACTORS FOR LOAD CASE 1
MODE BUCKLING FACTOR
1 8.65055h
2 16.36930
3 22.07895
4 12.08441
5k FINISH

dkkrktribdxr END OF THE STAAD . Pro RUN *#&kkkwanix

#+*+ DATE= MAY 2.2014 TIME= 12: 6:56 *#rx

C: \Users\bcook3\Deskrop\HRPT Pile Check\Axial\Pier Shed\Moderate Pile\Pierd0_Individual Column éfied Moderate.anlft -d



STRAD SPACE

PAGE NO.

SRR 2SN A E X R R R R R R R R N A R AN S N R AR R RN R R R P W)

.

*

*

+

For questions on STAAD. Fro. please contace d

pent ley Systems or Partner offices *

*

Telephone Web / Email *

Ush +1 {714} 974-2500 L
UK +44 {0) 808 101 3246 *
SINGAPQORE +65 6225-6158 .
FRANCE +33 (0} 1 55238400 *
GERMANY +49 (931 404686 ¥
INDIA 191 (033) 4006-2021 &
JAPMH +B1 (03)5952-6500 http://www.cce-g.co. jp *
CHINA 1B6 21 62ZBB 404U *
THAILAND +66 {0)2645-1018/19 partha.pireisoftwareth, com*
*

Worldwide http://selectservices.pentley.com/en-Us/ *

*
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Tuesday, May 06, 2014, 11:53 AM
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PAGE NO.

I'!'tl.‘il’it‘iiiiﬁiik‘l*Iliiilllti!itiiﬁt‘*tttt*'tﬁ**t*li

* *
. STAAD,Pro V8L SELECTBeriesd -
* vergion 20.07.09.31 *
* Proprietary Frogram of *
* Bentley Systems, Inc. *
* Pate= APR 16, 2014 *
- Time= 14:38:19 *
* ®
* USER ID: CH2M HILL &

ryeee 2 LR AR R R AR AR RS AR LSRR R LR LAS S

1. STAAD SPACE
INPUT FILE: Piera0_Individual Column Shet

2. 5TART JCB 1NFORMATION

3, ENGINEER DATE 12 MARCH-2014

4. END JOB INFORMAT1ON

5. 1IN ' H 79

6. UN1il FeEml KIF

7. JOINT COORDINATES

G40 0 0; 50 12 0; 7 0 et Gp B0 3o 0y &0 3T.05 U 10w ENAN]
G, 1% 0 19,3125 0; 16 © »2.6EB7% H; 17 D 1h.5e 0 18 ¢ 3 0; 1% 4 & 0; Ooan
10. MEMBER INCITDENCES

T1. 4 4 1#; 7 7 #; B 8 &y 90 Loy 2007 Ghy 10 17y 0F 16 ALy 23 L) 5 29 )8 g
jr, 2% 1oox0; e 2009

13, START USER TABLE

14 . TABLE 2

15. IT IRCHES KIP

16. WIDE FLANGYE

17. TOFP

18 21,5932 13.8B D.4B3 14.7 0.525 763.79 2Y8.065 1.B26%7 &,.6654 15.43%
1%. MID

20, 10.B849 13.0 G.322 14.7 0.224 367,344 11B.6827 0.248737 4.4436 &.5856
21. MUDLINE

92 20 4%31 13.B D.485% 14.7 0 484 716.458 256.367 1.5%991 £.693 14.22%6
23, END

24. UNIT FEET KIP

25. DEFINE MATERTAL START
26. ISOTROPIC STEEL

27. E 4.176E+006

28. POISSON 0.3

25, DENSITY &.489024

10 ALPHA 6.5E-006

31 DAMP D.03

32. END DEFINE MATERIAL
i3, UNIT INCHES KIP

34. CONSTANTS

35. BETA G MEMB B 92

36. MATERTAL STEEL ALL
37, MEMBER PROPERTY AMERTCAN
38. 9 UPTARLE 2 TOP

i \Users\beook3\Desktop\HRPT Pile Check\Aixial\Pier Shed\Minor Pile\Fier48 Individual Column Shed Minor.anlge ! of 4



Tuesday, May 06, 2014, 12:02 PM

STAAD SPACE -- PAGE WO, 2
39. 7 8 UPTABLE 2 MID

40. 20 TO 23 UPTABLE 2 MUDLINE

41. MEMBER PROPERTY AMERTCAN

42 4 24 TC 26 TABLE ST HP14X89

43. S5UPPORTS

44. 4 FIXED

45. 10 FIXEBD BUT FY

46. MEMBER RELEASE

47. 9 END MPY 0.5 MPZ 0.%

48. LOAD 1 LOADTYPE DEAD TITLE DEAD+WEARING SURFACE
4%. JOINT LORD

50. 10 FY -169.2

51. PERFORM RBUCKLING ANALYSIS MARXSTEP 200

PROBLEMHN STATYSTICS

WUMBER OF JOINTE 12 NUMBER OQF MEMRBERS 11
NUMBER OF PLATES 0 NUMBER OF BOLIpS
RUMBER OF SBURFACES 0 NUMBER OF SUPPCRTS 2

SGLVER USED IS THE IN-CORE ADVANCED SOLVER

TOTAL PRIMARY LOARD CASES = 1, TOTAL DEGREES OF FREEDOM = 61

C: \Users\bcook3\Desktop\HRPT Pile check\Axial\pPier Sked\Minor bPile\Pier4do Individual Column Shéd Hinﬁr.én]ée 2 of 4



Tuesday, May 068, 2014, 12:02 PM
STAAD SPACE -+ BAGE NO. 3

CALCULATED BUCKLING FAUTORS FOR LOAD CASE 1
MODE BUCKELING FACUTOR
1 8.59468
2 15.0440%
3 22.22354
4 30.02822

52, FINISH

shwprrbkrwridt END OF THE STAAD.Pro RUN *234+4424 44

*exs DATE= APR 16,2014 TIME= 14:38:19 %%##

O \Usersiboook2\Desktop\HREPT Pile Check\AxialiPier Shed\Minor Pile\Pier4( Individual Column Shed Minor anlge 3 of 4
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STAAD SPACE -- PAGE NO. 4

O T s s R R R A R RN e R R RN AR R RN L R

+ For guestions on STAAD. Pro, please contact *
* Bentley Systems or Partner cffices *
* *
* Telephone vieb / Email *
+  USA +1 (714} 974-2500 &
+ UK «44 (0) BOB 101 3246 +
* STNGAPORE +65 €225-6158 ¥
* FRANCE +33 (0) 1 55238400 *
*  GERMANY +49 0931 40468 *
*  TNDIA +91 (D33) 4006-2021 *
*  JAPRN +81 (03)5952-6500 htop://www.ctc-g.co.jp *
*  CHINA +86 21 62808 4040 *
»  THAILAMD +66 {0}2645-1018/19 partha.p@reiscftwareth.coin*
» *
s Worldwide http://selectservices._bentley. com/en-Us/ *
+ *

R S R R R s xRN R S R R R R A N R R R N SRR RS
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Tuesday, May 06, 2014, 12:47 FM
PAGE HO. 1

PP YT 2222332223222 SR RS R R R ARl s s s

* "
t STAAD,Pro V8i SELECTseries4 -
* Verslon 20.07.05%.31 *
* Proprietary Program of *
* Bentley Bystems, Inc. *
* Date= MAY 6, 2014 "
* Time= 11:16: 6 .
* -
* YSER ID; CH2M HILL *

P I EI AL SRR R R A RS R E AR DR S AR SRR A RERLLLEYE .S

1. STRAD SPACE
INPUT FILE: Pierd® Individual_Column_She

[N
o

128597 1.15 0.0364583 1.225 0.0364583 0.0314958 0.0111744 5.69753F-005
0419271 0.0893229
.5_THICK

%]
-t

2. STAHT JOB TNFORHATICH
3. ENGINEER DATE 12-MARCH-2014
4. END JOB INFGRMATION
5. INPUT WIDTH 79
6. UNIT FEET XI1P
7, JOINT COORDINATES
Q. 4 0 v 0; S 120 P 26027 0p 8 0 31w 0y 60 37,00 8y 100004 {1
G015 U 19,125 0y XE D P URBID N 1T 015,025 0
10. MEMBER TNCIDENCES
1. 4 4 5; 7 7 o4; 8 & 9; %8 10, 20?2 1e; 21 L8 17: X116 1%y 20 00t
12. START USER TABLD
13. TABLE 1
14. UN1T FEET KIP
15. WIDE FLANGE
1&. ORLGTMAL
17. 0.179247 1.15 ¢,06125 1.225 0.056125 0.0428327 G.015713§ 0.000156934 -
18. 0.0589375 [.1255863
19. 0.25 TH1CK
20. 0.0741319 1.15 0.02083%3 1.225 0.0208333 0.01862353 0.00638368 1.07251E-00% -
21. 0.0239583 0.0510417
22. 0_.375_THICK
23. 0.110547 1 15 0.03125 1.22% ©.03125 0.027312 0.00957706 3.59B53E-005 -
24. 0.035913175 0.0765625
25. 0.4375_THICKE
a
0
0

LIS N )
~C
~

146528 1.15 0.0416667 1.225 0.0416667 D.035%786 0.0127722 8.4796E-005 -
30. 0.0479167 0.102083
3i. 0.3125%_THICK
32. 0.0923948 1.15 0.026042 1.225% 0.026042 €.023025 0.0079803 2.08B7VE-005 -
13, 0.0299483 D.063B8029
34, B.125_THICK
3% 0.0372842 1.15 D.010417 1.225 0.018417 0.009%535%53 0.00315164 1.34862F-006 -
36, 0.0119796 0,.025%217
37. TABLE 2
308. UNIT TNCHES KIP

¢ \Usersibcookl\Desktop\HRPT Pile CheckiAxial\Truck Court\Severe\Pierd0d Individual Column_Shed Severe Truck Court.anl



Tuesday, May 06, 2014, 12:47 PM

SThaD SPACE -- PAGE NO. 2

34%. WIDE FLANGE

4G. 20%TOP
41. 17.285 13.8 0.42% 14.7 0.4 €05.8B74 211.851 0,95%851 5.865 11.764
42 20%MID

43, 26.535 13.8 0.22% 14.7 0.2 641.025 116.177 0.129278 2.105 5.83
44, 20%MUDLINE

45, 18.26 13.8B 0.5 14.7 0.4 619%9.605 211.904 1.1€88B% £.9 11.786
46. SO%PTILE

47. 14.5475 13.9 0.575 11.8 0.2% 429.48% 109.714 0.98656H 7.535 6.9
48. S0%FLG12

49. 13,6475 13.8 G.575 12 0.25 388,166 72.21D7 0.967B1B 7.935 €
50. 33%PILE

51. 12.245 13.8 0.47% 14,7 0.2 367.152 106.004 0.557I01 6.555 5.88
52. END

53. UNIT FEET K1P

54. DEFINE MATER1AL STAKT

h%. ISOTROPIC STEEL

56. E 4.176E+00¢&

57. PCISSON (.32

S58. DENSITY C.4B3024

55. ALPHA G6.SE-00¢

60, DAMP 0.03

61. ENI DEFINE MATERIAL

62. UNIT IRCHES KI1P

63. CONSTANTS

64, BETA 0 MEMB 8 2

65, MATERIAL STEEL ALL

66. *9 UPTRBLE 2 S0%PILE

67. *2 UPTABLE 2 333%PILE

68. *% UPTABLE 2 S5D%FLG12

49. MEMBER PROPERTY AMERICAN

70. 9 UPTABLE 2 20%TOP

71. 20 TO 23 UPTABLE 2 2CY¥MUDLINE

72. MEMBER PROPERTY AMERICAN

73. 7 & UPTABLE 2 20%MID

74. 4 TABLE ST HPI14XBY

75. SUPPORTS

76. 4 FIXED

77, 10 FIXED BUT FY

8. MEMBER RKELEASE

79. 9 END MPY 0.5 MPFZ 0.5

B0. LOAD 1 LOADTYPE DEAD TITLE DEADWEARING SURFACE

8t. JOINT LOAD

82. 10 FY -167.8

83 . PERFORM BUCKLING ANALYSIS MAXSTEP 200

C:\Users\bcook1\Desktop \HRPT Pile Check\Axial\Tiuck Court\Severe\Fierd40 Individual Column Shed Severe Truck Court.aitl



Tuesday, May 06, 2014, 12:47 PM

SThhD SPACE PAGE NO. 3

FPROBLEM BTATIBTICSES
NUMBER OF JOINTS 9 NWUMBER OF MEMBERS 8
KUMBER OF PLATES 0 MNUMBER OF EOLIDS Q
NUMBER OF SURFACES 0 NUMBER OF SUPPORTE 2
SOLVER USED IS THE IN-CORE RDVAHCED SOLVER
TOTAL PRIMARY LOAD CASES = 1, TOTAL DEGREES QF FREEDOM = 43

C: \Users\bcook 3\Desk Lop\HRPT File Check\Axial\Truck Court\Severe\Pierd0 Individual Column Shed Severe Truck Court.anl
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STAMD SPACE ~- PAGE NC. 4

CALCULATED BUCKLING FACTORS FOR LOAD CASE 1
MODE BUCKLING FAUTOR
1 10.51111
2 16.357132
3 28.93728
4 16.68349
34, FINISH

saxksanxnds PND OF THE STARD,.Prgo RUN *kadxdsiddn

vhxx DATE= MAY 66,2014 TIME= 11:16: 7 ##x%

C: \Users\bcook3\Uesktop\HRPT Pile Check\Axial\Truck Court\Severe\Pierd0 Individual Column Shed Severe Truck Court.anl
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STAAD SPACE -- PFAGE NO. 5

N 2 2 s R N R R R A R R R R R R R R NS N RN AR R R R

* Fuxr gquestions on STAARD.Pro, please contact *
* Bentley Systems or Partner offices *
* x
* Telephone Webh / Email ®
*  USh vl (714} 974-2500 4
+ UK +44 (0) 808 101 9246 i
+ SINGAPCRE 165 6225-6158 »
*  FRANCE +33 (0) 1 55236400 .
*  GERMANY +49 0931 40468 *
+  INDIA +81 1033) 4006-2021 N
+  JAPAN +81 (0315952-6500 http://www.cte-g.co.jp  +
*  CHINA +86 21 6288 4040 *
%+  THALILBND +66 (0)2645-1018/19 partha.péreiaoftwareth.com*
. »
+ Worldwide htup://selectservices.bentley.com/en-Us/ +
* *

P Y 2 2 AR 2R R R S R R R R R R R AR A LR SR N A R AR R AR ERN )
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1.

PAGE NO.

e Y S 2222222222 N2 SRR RS AR R R AL LR LR ED RS ES]

* *
- BTAAD.Pro VBl SELECTperiesd *
" Varsion 20.07.09.31 *
- Proprietary Program of *
* Bentley Systema, Inc. L]
* Date= APR 16, 2014 "
* Time= 16:57:38 "
* L]
- USER ID: CHZM HILL *

P St AR R R A AR 2N N AR R R RS S 8 b AL AR AR LSS

STAAD SPACE

INPUT FILE: Pierd0_Individual Column_Shed Major Truck Court.S5TD

START JOB INFORMATION
ENGINERR DATE 12-MARCH-2014%
END JOB INFORMATION
UT WIDTH 73
UNIT FEET KIP
JOINT COORDINATES
407 06; S0 126 7N N6 00 B0 3100 4D 32,29 0;
1% 0 19,125 D 1 0 L GB75 07 17 O 155625 0
MEMBER INCIDENCES
445 7 E: E B 8:o39 1u; 07 lop Cro1 LM 22 16 )%,
START USER TARBLE
TABLE 2
UNIT INCHES KIF
WiDE FLANGE
TOF

a0 37

RN

i
'

n

19.6078 13.8 D.49 14.7 0.452 679,715 239.424 1.41072 A.762 13 2888

MID

13,8706 13.8 0.326 14.7+ 0.326 496,841 172.629 0.491372 4.4948 9.5844

MUDLINE

20.8105 13.8 ©¢.504 14.7 0.4RB 724.476 256.494 1.6B616 &.9552 14.3472

EHD

UNIT FEET KIP

DEFINE MATERIAL START
ISOTROPIC STEEL

E 4.176Es006

POISSON 0.3

DENSITY 0.489024

ALPHA 6.5E 006

DAMP 0.03

END DEFINE MATERIAL
UNIT INCHES KLlP
CONSTANTS

BETA 0 MEMB 8 %

MATERIAL STEEL ALL
MEMBER PROPERTY AMERTCAN
9 UFTABLE 2 TOP

20 TC 23 UPTABLE 2 MUDLINE

Tuesday,

May 06, 2014,

12:48 PM

C:\Users\bcook3\Desktop\HRPT Pile Check\Axial\Truck Court\Major\rPierd0 Individual Column_Shed Major Truck Court.anl
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STAAD SPACE

-- PAGE NHO. 2

35. MEMBER PROPERTY AMERTCAN
40, 7 8 UPTRELE 2 MID
41, 4 TABLE ST HP14XB9
4%Z. SUPPORTS
43. 4 FIXED
14. 10 FIXED BUT FY
45. MEMBER RELEASE
46. % END ™MPY 0.5 MPZ 0.5
47, LOAD 1 LOADTYPE DEAD TITLE CEAD+WEARING SURFACE
4B. JOINT LOAD
4%9. 10 FY -167.8
50. PERFORM BUCKLING ANALYSIS MAXSTER 200

PROBLEH ETATISBTICS
NUMBRR OF JOINTS 9 MNUMBER OF MEMBERS a
NUMBER OF PLATEE {4 NUMBER OF BOLIDS 9
NUMBER OF SURFACES 0 NUMBER OF SUPPORTS 2

BOLVER USED IS8 THE IN-CORE ADVANCED SOLYER
TOTAL PRIMARY LOAD CASES = 1, TOTAL DEGREEE OF FREEDDM = 43

C:\Users\bcook3\Desktop\HRPT Pile Check\Axial\Truck Court\Major\Pierd0_Individual_ Colunn_sShed Major Truck Court.afl



Tuesday, May 06, 2014, 12:48 M
STAAD SPACE - - PAGE NO. 3
CALCULATED BUCKLING FACTORS FOR TLOAD CASE 1

MODE BUCKLING FACTOR

12.43459
22.83334
31.42424%
45.25114

B By

1. FINISH

sekrkkasass END OF THE STARD.PrG RUN s+ rsitsesxy

vx++ DATE<- APR 15,2014 TIME= 16:57:38 *#¢++

C:\Usersi\bcooki\Desktop\HRPT Pile Check\Axial\Truck Court\Major\Plerd0_Individual column_sShed def;r 'r;*uck Court . anj
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ISP R R 2Rz 2 R SR AR R R R R DRSS A NAS EE RS NERERRENER LSS S

*

*

*

For guostions on STAAD.Pro, please conbact *
Bentley Systems or Partner offices *

»

Telephone Web / Email *

Ush +1 {7141} 974-2500 *
UK +44 (0) BDB 101 9246 *
SINGAPORE +€5 6225-6158 *
FRANCE +33 (0) 1 5523H400 *
GERMANY +49% 0531 40468 *
INDIA +91 (033) 4006-2021 *
JAPAN +81 (03}5952-6500 nttp://www.ctc-g.co.jp  *
CHINA +86 21 62HB 4040 *

THAILAND +66

{0)2645-1018/19 partha.p@reisoftwareth. com*
*

Worldwide http://selectservices.bentley.com/en-Us/ *

+

RN R A ANN AR R AR hk kA bk RN R Rk Ak kR SR A bk h kAR bk kh b A A AR kN Ehh kA &

PAGE NG.

Tuesday, May 06, 2014, 12:498 FM
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PAGE NO. 1

AR A RARA AR AN RN AR AR A A AR TR R AR A AR ARk h e nh Ak

L] *
* SBTAAD.Pro VOi SELECTseriesd *
* Version 20,07.0%.31 *
* Proprietary Program of ]
L] Bentley Systems, Inc. *
* Date= APR 17, 2014 *
L] Time= 10:28:21 *
- -
- USER ID: CH2M HILL *
FY ISR S S XN R R RS R R Rl R SRR Rt RRRR YR}

1. STAAD SPACE
INPUT F1LE: Pier40_lndividual_Column_Shed Moderate Truck Court.STD

2. START JOB INFORMATION

1. ENGINEER DATE 12-MARCH-2014

4. END JOB INFORMATION

5. INPUT RWIDTH 79

6. UNIT FFET KIP

7. JOINT COORDINATES

.4 07 0; 5012 0; 70 26,25 0U; BO 3,50, 80 32,25 0; 100 370
3. 15 0 19.12% 0; 16 O 22,6875 0; 11 0 i5.%623 ¢
10. MEMBER INCIDENCES
1:. 44 5; 71 7 8; 8 8 9; 906 10; 207 1oy 21 1% 17; 22 16 1% 23 17 4
12. START USER TABLE
13. TABLE 2
14, UNIT 1NHCHES KIP

15. WIDE FLANGE

16. TOP

17. 18.3821 13.8 0.448 14.7 0.428 642.66 226.689 1.1562 6,1824 12,5832
18. HMID

19, 21.0692 13.8 0D.462 14.7 0.516 749.733 271,286 1.76609 6.375%6 15.1704
20. MUDLINE
21. 19.2334 13.8 0.472 14.7 0.447 670.577 236.764 1.32766 6.5136 13.1418
22. END
23. UNIT FEET XIP
24. DEFINE MATERIAL START
25. ISOTROPIC STEEL
26. E 4.176E+006
27. POISSON D.3
28. DENSITY 0.489024
29. ALPHA 6.5%E-006

i0. DRMP 0,03

31, END DEFINE MATERIAL
32. UNTT INCHES KIP

33. CONSTANTS

34. BETA 0 MEMB 8 9

35. MATERIAL STEEL ALL

36. MEMBER PROPERTY AMER1CAN
37. 9 UPTABLE 2 TOP

18, 20 TO 23 UFTABLE 2 MUDLINE

C:\Usersibcook3\Desktop \HRPT Pile Check\Axial\Truck Court'\Moderate\Pier{40_Individual_Column Shed Moderate Truck Court.as
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STAAD SPACE PAGE NO. 2

39. MEMBER PROPERTY AMERICAN

4C. 7 & UPVTABLE 2 MID

41. 4 TABLE ST HP14X8SY

42. SUPPORTS

43, 4 FIXED

44. 10 FIXED BUT FY

45. MEMBER RELEASE

46. & END MPY 0.5 MPZ 0.5

47, LOAD 1 LOADTYPE DERD TITLE DEAD+WEARING SURFACE

48. JOINT LOAD

45, 10 FY -167.8

50, PERFORM BUCKLING ANALYSLS MAXSTEP 200
PROBLEM STATISTICS

NUMBER OF JDINTS % NUMBER OF MEMBERS 8

NUMBER OF PLATES 0 NUMBER OF SOLIDS [}

NUMBER OF SURFACES 0 NUMBER OF SUPPORTS 2
SOLVER UEBBD IS THE IN-CORE ADVAMCED SQLVER

TOTAL PRIMARY LOAD CAEBES = 1, TOTAL DEGREES OF FREEDCM = 43

Cr\lsersibcook3\Desktop \HRPT Pile Check‘\Axial\Truck Court\Mederare\Ficerd0_Individual Column Shed Moderate Truck Court.s



Tuesday, May 06, 2014, 12:48 PM

STAARD SPACE -- PAGE NO. 3

CALCULATED BUCKLING FACTORS FOR LOADR CASE 1
HMopE BUCKLING FACPCR
1 12.2B600
2 25.04458
3 31.40695
4 47,45310
51. FINISH

akkkirdtrax ENIT OF THE STAAD.Pro RIUN #ad ki e d v

*¥++ DATE= APR 17,2014 TIME= 10:28:22 w44+

C:\Users\bcookl\Desktop\HRPT Pile CheckiAxial\Truck CourtiModerate\Pier40_Individual_ Column_Shed Mude;aterTruck Court.a



Tuesday, May 08, 2014, 12:28 M

STAND SPACE - PAGE NO. 4

[ 2 LR AR EE R S R R A R R R AR A RS S R AR S LA LR L0 2

+ For questions on STAAD, Pro, please contact *
. Bentley Systems or Partner offices *
. x*
* Telephone Web / Email *
«  USh +1 (714} 974-2500 *
* UK +44 (0) HOB 101 9246 *
* SINGAPORE +65 6£22%-6158 *
*  FRARCE +33 {0} 1 5523B400 *
+  GERMANY +49 0931 40468 *
#  INDIA +91 1033) 400p6-2021 +
* JAPAN +81 (03)5952-6500 htep://www . ctc-g.co.jp *
*  CHINA +86 21 6288 4040 +
« THRILAND +G6 {{)2645-1018/19 partha.péreisoftwareth.com*
* *
+ #orldwide http://selectservices.bentley. com/en-US/ *
* *

R S I s A R 2 RN RS AR N S R LA AR R R L AR RS AL R A NS
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Tuesday, May 06, 2014, 11:42 AM
PAGE NG. 1

A AR AR AR F AR R AN RN WA A A AR AR A A R AR AT AR AR RA R AR N

* L3
* STAAD.Pro V8i SELECTseriesd *
* verslon 20.07.0%.31 *
* Proprietary Program of *
] Bentley Systems. Inc, *
» Date= MAY 6, 2014 *
* Time= 11:41:53 *
* &
* USER ID: CH2M HILL *

L]

IIi‘tif*iiiittililt*Rii.'**t!iiit‘tiliiillli*ttttii

1. STAAD SPACE
INPUT FILE: Pierd0_Individual Column_Shed A
START JOB INFORMATION
ENGINEER DATE 12-MARCH-2014
END JOB INFORMATION
INPUT WIDTH 79
UNIT FEET KIP
JOINT COORDINATES
1D -8 0; 204U P OBD; 4D L0 a0 70 PE.2y 0o 0 3,50
wop 32075 0 1000 37 o 15D 19100 G 1 O 2Z.eETs fyp 17 0 1h.ee2S 0
18 0 -6 GO; 190 -3 6y 20 00N
11. MEMBER INCIDENCES
R YR I AR TR NI L R PR AR PR T RN TV RN B S ¥T ARG R AP BB
T4, 23 19 5; 24 1% 1G5 Zn 19 20 26 20
14. START USER TARBLE
15, TABLE 2
16. UNIT INCHES KIF
17. WIDE FLANGE

oo - U e W B

—
=

18. TOP
19, 13.0204 13.8 0.407 14 .7 0.259 428.563 137.19% 0,468752 S.6166 7.5146
20. MID

21. 18.2981 13.8 £.384 14.7 0.454 &63.15 240.418 1.,16038 5.2992 13.347¢
22. MUDLINE

23, 17.61i74 13.8 0.411 14.7 0.418 624_984 221.273 1.,01576 5.6718 12.2892
25. ERD

26. UNIT FEET KIF

27. DEFINE MATERIAL START

28. ISOTROPIC STEEL

29, E 4.176E+0086

30. POISSON 0.3

31. DENSITY 0.489024

32. ALPHA 6.5E-006

13, DAMP 0.03

14. END DEFINE MATERIAL

35. UNIT INCHES KIP

36. CONSTANTS

3Y. BETHR 0 MEMB & %

3§. MATERIAL STEEL ALL

40. MEMBER PROPERTY AMERI1CAN

¢:\Users\bcookl\Desktop\HRPT Plle check\Axial\Finger Pier\Severe Avg Pile\Pies40_ Individual _Column_shed Avg Severe Fing
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STAAD SPARCE -- PAGE NO. 2

41. 1 24 TO 26 TABLE ST HPL4XED

42 MEMBER PROPERTY AMERICAN

43. 9 UPTABLE 2 TO¥

44. 2 TO 4 20 TO 23 UPTABLE ? MUDLINE

45, MEMBER PROPERYTY AMERICAN

46. 7 8 UBTABLE 2 MID

47. SUPPORTS

48. 1 FIXED

49. 10 FIXED BUT FY

50. MEMBER RELEASE

51. 9 END MPY 0.5 MPZ D.5

€2, LOAD 1 LOADTYPE DEAD TITLE DEAD+WEAREING SURFACE
53. JOINT LOAD

54¢. 10 FY -175%.6

55, PERFORM BUCKELING ANALYS1S MAXSTEP 200

PROBLEHM STATISTI1CS

NUMBER OF JQINTS 15 NUMBRER OF MEMBERS 14
NUMBER OF PLATES 0 NUMBER COF S50LIDS 0
NUMBER OF S8URFACES 9 NUMBER OF SUPFORTE 2

EOLVER USED IS THE IN-CORE ADVANCED SOLVER

TOTAL PRIMARY LOAD CABES = 1, TOTAL DEGREEE OF FREEDOM = 7%
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STAARD SPACE - - PAGE NO. 3

CALCULATED BUCKIING FACTORS FOR LOAD CASE 1
MCDE BUCKLING FACTOR
1 4.48064
2 9.2%367
3 12.28145
4 18.323838
56. FINTSH

xxatdirrsdr END OF THE STAAD . Pro RUN Aidaxdddass

k4% DATE= MAY 6,2014 TiME= 11:41:953 ##*+
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STAARD SPACE -- BAGE NO. 4

R T R e R N N R N R R R R N R R R TR L T R S AR

* For questions on STRAD.Pro, please contact *
* Bentley Syetems or Partner offices *
» "
* Te lephone Heb / Email *
*  USA +1 (7149} 974-2500 *
i UK +44 {0 BOB 101 9246 *
i SINGAFORE 465 6225-6158 *
* FRANCE +33 {0) 2 55238400 *
*  GERMANY +49 0331 40468 N
* INDIA +31 (033) 4006-2062)1 *
+  JADAN +Bl (D315952-6600 hitp://www.cte-q.ce.jp  *
*  CHINA +BE 21 6288 4040 *
*  THATLAND +66 (0)2645-1018/19 partha.pereiscttwareth.com®
* +
* Worldwide hutp //melectservices hentley.com/en-US/ ]
* *

AR AR AR R R F A AR A AR S A AV R F R A R AR I A AR RS F AR h A AR A A AR A kA
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PAGE NOC. 1
Severe Pile
333 E222 3SR RRERRE R0 SRR R R RN ESRSS ]
L3 L[]
* BTAAD.Pro VBi SELECTeeriesd *
* Version 20.07.09.31 *
+ Proprietary Program of &
* Bentley Bystems, Inc. *
* Date= MAY 6, 2014 *®
* Time= 15:50:18 L]
- -
* USER ID: CH2M HILL -
S E2 222225 RRE22E22 222 A2 2222022222 iR Rl a2l Ll

). STAAD SPACE
INPUT FILE: Pierd0 Individual Bending Finger Pic
2. START JOB INFORMATION
3. ENGINEER DATE 12-MARCH-2014
4. END JCB INFORMATION
5. INPUT WIDTH 73
6. UNIT FEET KIP
7. JOINT CCORDTNATES
g, 10 -9 0; 20 3% 0; 3040 4092,890; 53120 70 26.2% G, 80 31.5 0
B, 09 D 32,725 07 10 0 37 0; 19 0 19,105 07 16 0 22,6875 9; 1% 0 18,475
10, 18 0 -6 0y 19 0 -3 0; 20000
11. MEMBER INCIDENCES
12,011 18; 27 3; 3 3 43 4 a5y ¢ E; BB 4 0 0 30 Y0 der FLoIS 17 P e
13, 22 17 %; 24 1 19; =h 19 20 26 20 2
14. START USER TABLE
15, TABLE 1
16. UNIT FEET KIP
17. WIDE FLANGE
18. ORIGINAL

19. 0.179247 1.15 0.05125 1.225 0.05125 0.0428327 0.0157136 0.000156934 -

20, 0.0589375 0.125563

21. 0.z5_THICK

22. 0.0741319 1.15 0,0208333 1.225 0.0208333 0.0186353 0 Q0638368 1.07251E-00%
23. 0.0239583 0,0510417

24, 0.375_THICK

25. 0.110547 1.15 0.03125 1,225 0.03125 0.027312 0.00957706 3.59B53E-00%

216, 0.0359375 0.0765625

27. 0.4375_THICK

28. 0.12B5%2 1.15 0,0364583 1.225 0.0364583 0.0314958 0.0111744 5.69751E-00%
29. 0.0419271 0.0893229

30. D.5_THICK

31. 0.146528 1,15 0.0416657 1,225 0.04i6667 0.0355786 0.0127722 8.4796E-00%
32, 0.0479167 0.102083

33, 0.3125_THICK

34. 0.0923948 1.15 0,026042 1.225 0.026042 0.023026 0.0079803 2.0BE7E- 005

15, 0.0299483 0,0638029

16. 0.125_THICK

37, 0.0372842 1.15 0.010417 1.225 0.010417 0.009535%3 0 00319164 1.34862E-006
38. 0.0119796 0.0255217%
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STAAD SPACE

-~ PAGE HNO. 2
5. TABLE 2

40. UNIT THCHES KI1P

41. WIDE FLANGE

42. TOP

43. 13.0204 13.8 ©.407 14.7 0.255 428,563 137,195 0.468752 S.6166 7.6146
44, MID

45, 18.298) 13.8 0.384 14.7 0.454 663.15 240.418 1.16038 5.2992 13,3476
46, MUDLIKNE

47. 17.6174 13.8 0.411 14.7 0.418 624,984 221.373 1.01%75 5.6718 12.2892
48. 50%PILE

49. 14.5475 13.8 0.575 13 .8 0.25 429.48) 109.714 (.986568 7.935 6.9
50, BO0%FLG12

51, 13.647% 13.8 0.575 12 0.25 3BE.166 72,2107 0.967818 7.935 6
2. 3ISPILE

%3. 12.245 13.8 0.47% 14.7 6.2 367.152 106,004 0.557101 6.555 5,68
54. END

S5. UNIT FEET Kib

56. DEFINE MATERIAL START

57. ISOTROPIC STERL

58. E 4 _176E+006

59. POJSSON 0.3

60. DENSITY 0.482024

61, ALPHA G,SE-006

§2. DAMP 0.03

63. END DEFINE MATERIAL

€4. UMNIT IRCHES KIP

65, CONSTRNTS

é6. BETA 0 MEMB 8 9

67. MATERIAL STEEL ALL

68. MEMHBER PROPERTY AMERICAN

69. 1 24 TO 26 TABLE ST NPL4XBY

70. MEMBER PROPERTY AMERICAN

71. 9 UPTABLE 2 TOP

72. 2 TO 4 20 TO 23 UPTABLE Z MUDLINE

73. MEMBER PROPERTY AMERICAN

74. 7 8 UPTABLE 2 MID

76. SUPPORTS

77. 1 10 PLNNED

79. LOAD 3 LOADTYPE WIND TI1TLE WAVE

80. JOINT LOAD

61, 1 MZ 204

82, 10 M2 204

84 . LOAD 4 LOADTYPE WIND TITLE WIND ¥ AXIS

85. JOINT LCOAD

BE. 1 MZ BO.4

87. 10 MZ 75.2

g9. LOAD 5 LOADTYPE WIND ‘TI1TLE CURRENT

90. JOINT LOAD

91. 1 M2 19,2

92, 10 MZ 25.2

94 . LOAD COMB 6 HRPT LOAD CASE 3

95. 3 0.24 4 &.24 5 0.8

97. PERFORM ANALYS1S
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STAAD SPACE -+ PAGE NO. 3

PROCBLEM BETATISTICS

NUMBER OF JOINTE 15 NOUMBER OF MEMBERS 14
NUMBER OF PLATES ¢ HUMBER OF S0LIDS
NUMBER OF SURFACES 0 NUMBER OF SUPPORTE 2

SOLVER USED IE THE IN-CORE ADVANCED ESOLVER

TOTAL PRIMARY LOAD CABES = 3, TOTAL DEGREES OF FREEDOM = 84
T waEN LN ISR T LV IR IR T R N i HAY . (RS IR I OV S S
PROBABLE CAUSE STNGULAR-ADDING WEAK SPRING

K-MATRIX DIAG- S5.5741491E+02 L-MATRIX DIAG= 2.1263BBOE-13 EQN NO 14

R R R O RIS LI PP SIS

98. PARAMETER 1

9. CODE AISC
100, FYLD 36 ALL

iol. LX 325.3 MEMB 4 7 TQ 9 20 TO 23
102. UNB 325.3 MEMB 4 7 TO 9 20 TC 23
163, UNT 325.1 MEMB 4 7 TQO 9 20 TO 23
104. LX 226.7 MEMB 1 TO 3 24 TO 26
105. UNB 226.7 MEMB 1 TO 3 24 TO 26
106. UNT 226.7 MEMB 1 TO 31 24 TO 2&
107. CHECK CODE ALL
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STAARD SPACE -- PAGE NO. 4

STAAD.Pro CODE CHECKING - {(AISC 9TH EDITION) vli. 0

(22 L 22T AR ZASRRESRRTY]

ALL UNITE ARE - KIP INCH (UNLESS OTHBRWISE Noted)

HEMBER ‘TABLE RESULT/ CRITICAL CORD/ RATIO/ LOADING/
FX MY M2 LOCATION

A ARMMFFRECSSSERCE==CEE

1 ST  HPL4XE9 {ATSC SECTLIONS)
PASS AISC- H1-3 0.072
0.00 T 0.00 204.00 .00
2 ST  MUDLINE (UPT)
PASS AISC- Hl-2 0.052
0.00 T 0.00 97,57 6.00
3 ST  MUDLINE (UPT)
PASS ATSC- H1-3 ¢.038 3
0.00 T 0.00 70.9¢ 0.00
4 ST  MUDLIRE {UPT)
PASS AISC- H1-2 0.022
¢.00 T 0.00 16,45 .00
7 8T HMID {UPT)
PASS AISC- H1-3 0.088
0.00 T 0.00 -185.22 63,00
8 ST MID (UPT)
PASS AI5C- H1-3 0.091 3
0.00 T 0.00 -161.87 2.900
9 5T TOP {UPT)
PASS ALISC- M1-3 0.198 3
g.00 T 0.00 -204.00 57.00
20 5T  MUDLIKE {UPT)
PASS ALSC- Hi-3 0.066
0.00 T 0.00 108.65 D.oD
23 1T  MUDLINE {UPT)
PASS AISC- H1-3 0.027 k!
0.00 T 0.00 15.46 0.00
22 ST  MUDLINE (UPTI
PASS AISC- Hi-3 0.046 2
0.00 T 0.00 77.05 0.00
23 §T  MUDLINE (UPTH
PASS ARISC- H1-3 ¢.011 3
0.00 T 0.00 17.7%4 42.75
24 ST  HPlax89 (AISC SECTIORS)
PASS AL1SC- H1-3 0.063 3
0.00 T 0.00 177.39 0.00
25 ST  HP14X89 {AISC SECTIONS)
PASS AISC- Hi-3 0.053 3
0.00 T 0.00 150.78 0.00
26 8T  HP14XR9 (AISC SECTIONS)
PASS AISC- H1-3 0.044 3
0.00 T 0.00 12417 0.00

108, LOAD LIST 6
109, FIRISH
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STAAD SPACE -- PARGE NOQ. 5 S

arxssranirss END OF THE STAAD.Pro RUN #s#tsseetss
s+ DATE: MAY 6,2014  TIME: 19:50:10 *%#+

PR S R R R R A R R Y R N R R R R S N R

* For questions on STAARD.Fro, please contact *
# Bentley Systems or Partner offices A
- *
) Telephone Web 7/ Email ’
 USA +1 {714} 974-2500 4
+* UK «44 (0) A08 101 2246 )
*  SENGAPORE +65 06225-6158 *
+  FRANCE 133 (0) 1 55238400 N
+  GERMANY +49 0931 10468 *
» INDIA +91 (0331 4006-2021 )
«  JAPAHN +B1 (03)5952-6500 hLtp. //www.cto-g.co.ip *
* CHINA +B6 21 6288 4040 *
*  THALLANT +66 (0)2645-1018/19 partha.pareiscitwareth. comt
* -
+ Worldwide http://selectservices.benlley.com/en-II18/ .
- ]

AkAA R A AP AR AR R R AR A AR E ARG R A NI A AR KA IR RARAT I RA KA IR A AR nd L
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Tuesday, May 06, 2014, 013

PAGE NO. 1

S2 1k 1S

5 -

L] *
* ETARD.Pro VE1 SELECTserlesd *
* Version 20,07.059.31 *
L Proprietary Program of *
* Bentley Systemz, Inc. *
* Dates MAY &, 2014 *
* Times= 15:53:32 "
* *
* OSER ID: CHZM HILL -
e Y T TSI AR AL TS ER RN LR AR S R A AR S AR AL
1. STAAD SPACE
INPUT FILE: Pierd40_iIndividual_Bending  Finger Pi
2. START JOB INFORMATION
3. ENGINEER DATE 12-MARCH-201¢
4. END JOB INFORMATION
5. INPUT W1DTH 79
&, UNIT FEET KIP
7. JOIHNT COORDINATES
§. 10 -4 0; 20 30; 30 60; 40 11.160;50¢12 0 %0 26.250; 8031
. 9 0 32.26 G 00 37 0; 1% 0 19,125 07 16 0 22,687% 07 17 0 15,5625 0
10, 18 0 -6 0; 18 0 -3 u; 209000
11. MEMBER INC1DENCES
200301 18; 2 2 3: 03 3 04:; 44 9; 4 sy d B up % o g0 2007 1o 21w 1%
r3. 73 17 a; 24 18 149; 25 19 MD; 26 20
14. $TART USER TABLE
15. TABLE 1
16. UNLT FEET KIP
17. WIDE FLANGE
18. ORIGINAL
1%. 0.179247 1.15 0.05%125 1.225 0.05125 0.0428327 0.0157136 0.000156934
20. 0.0989375 0.125563
21. 0.25_THICK
22. 0.0741319 1.15 0.020B333 1.225 0.0208333 0.0186353 0.00638366 1.07251FE
21. 0.0239583 D.0510417
24 . 0.375_THICK
25, p_.:10547 1.15 0,03135 1.225 0.03125 0.027312 0.00957706 3.5%9853E-005 -
26. 0.03%9375 0.076H62%
27. 0.4375‘THICK
28, 0.128592 1.15 0.0364583 1.225 0.0364583 0.031495R 0.0111744 5.69753E-005 -
Z9. 0.0419271 0.0893223
30. 0.5_THICK
11, 0.14652Z8 1.15 0.0416667 1.225 0.0416667 0.0355786 0.0127722 8 _4796E-00L -
32. 0.0479167 0.102083
33, 0.3125_THICK
34, 0.09%23948 1.15 D.026042 1.225 G.026042 0.023026 0.0079803 2.0BB7E-004
35. 0.0299483 D.0638029
36. 0.125 THICK
37. 0.0370 y 1.15 0.010417 1.225 0.010417 0.00953593 0.00319164 1.34862E-006 -
38. 0.0119796 0.0255217

C:\Users\bcook3\Desk
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STRAD SPACE - PAGE NO. 2 o . N

38. TABLE 2
40. UNIT INCHES KIP
41. WIPE FLANGE

i2. TOP

43 13.0204 13.8 0.40% 14.7 0.259 428.56G3 137.195 0.4€B752 5.6166 7.6146
44. M1D

45. 1B.2981 131.8 0.384 14.7 0.454 6R3.15 240.418 1.16038 5.2992 13,3476
416. MUDLINE

47. 17.6174 13.B 0.411 14.7 0.418 624.984 221,373 1.015%5 S.E6718 12.2892
48. S50%PILE
49, 14.5475 13.8 0.575 1
S0. SORFLGi2
51. 13.6475 13.8 0.575 12 0.25 388.166 72.2107 D.967818 7.933 &

)
o
o

.25 4292.481 1069.7%49 0.98656E 7.935 6.9

52. 33YPILE
53. 12.245 13.8B 0.475 14.7 0.2 367.152 106.004 0.557101 6.555 5.88
54. END

55, UWLT FEET KIP

S¢. DEFINE MATERIAL START

57. 150TROPIC STEEL

58. E 4.176E+006

53. POISSON 0.3

60. DENSITY 0.489024

61. ALPHA 6.SE-CDE&

62. DAMP 0.03

r3. END DEFINE MATERIAL

64, UNIT INCHES KIF

65. CONSTANTS

66. BETA & MEMB 8 9

67. MATERIAL STEEL ALL

68. *9 UPTABLE 2 50%PILE

6%. *9 UPTABLE 2 333PILE

70, *9 UPTABLE 2 SD¥FLG12

71. MEMBER PROPERTY AMERICAHN

72. 1 24 TO 26 TABLE ST HP14XEB9

73, MEMBER PROPERTY AMERICAN

74. 9 UPTABLE 2 TOP

9%, 2 TO 4 20 TC 23 UFTARLE 2 MUDLIHE
76. MEMAER PROPERTY AMERICAN

77. 1 8 UPTABLE 2 MID

78 . SUPPORTS

74 1 10 PINNED

B1. LOAD 3 LDADTYPE WIND TITLE WAVE
82, JOINT LOAD

83i. 1 M2 204

84. 10 MZ 204

86 . LOAD 4 LOADTYPE WIND TITLE WIND ¥ AXIS
87 . JOINT LOAD

88. 1 MZ BC.4

89. 10 MZ 7%.2

91 . LOAD S LOADTYPE WIND TITLE CURRENT
42 . JOINT LOAD

23. 1 MZ 19.2

94. 10 MZ 25.2

95 . LOAD COMB & HRPT LOAD CASE 5

96. 5 0.714 3 0.714 4 0.714

98 . PERFORM ANALYSTS

C:\Users\beook3\Desktop\HRPT Pile Check\Lateral\Finger Pier\Finger Pier Severe Pilee Finger Pier\LC S\Pier4o_Individual



STAAD SPACE

-- PAGE NO.

FPROBLEM 8TATISTICS
NUMBER OF JOINTS 15 NUMBER OF MEMBERS 14
NUMBER OF PLATES 0 NUMBER OF S0LIDS 0
NUMBER OF SURFACES 0 NUMBER OF SUPPORTS 2
SOLVER USED I6 THE IN-CCRE ADVANCED BOLVER
TOTAL PRIMARY LOAD CABEE = 3, TOTAL DEGREES OF FREEDOM = B4
A XA ENT NG PHATARBIL Y AL JDIHY " My

PROBABLE CAUSE S5INGULAR-ADDING WEAK SPRING
K-MATRIX DIAG= 4.,%767912E+02 L-MATRIX DIAG= 2.557953BE-13 EQN NO

RIS A N A ] AN TR ER I S A R

99.
190.
101.
102,
103,
i04.
105,
1086.
0.
108.

PARAMETER 1

CODE AIEC

FYLD 3¢ ALL

LK 310.1 MEMB 4 7 TG 9 20 TO 23
UNB 310,1 MEMB 4 7 TO 9 20 TO 23
UNT 310.1 MEMB 4 7 TO 9 20 TO 23
L¥ 241.9 MEMB 1 TO 3 24 TO 26
UNB 241.9 MEMEBE 1 TO 3 24 TO 26
UNT 243.5 MEMB 1 TO 3 24 TO 26
CHECK CODE ALL

C:\Users\bcook\bDesktop\HRPT Pile Check\lateral\Finger Pier\Finger Pier Severe Pile
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STARD SPARCE -+ PAGE NC. 4

STAAD.Pro CODE CHECKING - (AISC 9TH EDITION) vli.0

222222022 SRR R0 RS 2L

ALL UNITS ARE - KIP INCH (UNLESS OTHERWISE Noted)

MEMBER TABLE RESULT/ CRITICAL COND/ RAT1O/ LOADING/
FX MY MZ LOCATION
EEAMNLIOEr:CREEPESCOLoSSE-xCRSSCYsSSCoCrCEENESSCTCSSoSosroopmToCEsss=o=
] ST  HP14X89 {ALEC SECTIGNS)
PASS AlS5C- H1-3 o.a7? 6
0,00 T .00 216.77 0.00
2 ST  MUDLINE (UrT)
BASS AISC- H1-3 0.054 6
4.00 T g.00 102,178 a.o0
3 ST  MUDLIRE (upPT)
PASS RISC- H1-3 0.035 [
D.0C T 0.00 14,28 0.00
& BT MUDLINE {UPT}
PASS AISC- Hi-3 0.01% [
D.00 T 0.600 25,26 .00
7 8T MR {UPT)
PASS RISC- HI-3 o 092 B
0.00 T 0.00 -167.95 £3,00
8 ST MID {UPT)
PASS A15C- H1-3 0.096 G
0,00 1 o.00 -175.08 9.00
Y ST TOP {UPT)
PALS AISC- H1-23 0.214 5
g.00 T n.oe -220.20 57.00
20 ST  MUDLINE (UPT)
PASS AISC- H1-3 0.069 6
n.00 T 0.00 118.08 000
21 S  MUDLINE {upPT}
PASS AISC- H1-3 0.030 3
n.oo ¥ D.00 50.40 0.00
22 ST  MUDLINE (UPT)
PASS RISC- H1-3 0.049 G
0.00 T 0.00 54.24 a.00
23 §T  MUDLINE {UPTY
PASS AISC- H1-3 0.010 3
0.a0 1 0.00 -17.74 42758
24 8T  HP14X89 {AISC SECT10NS)
PASS AISC- H1-3 0.067 6
0.00 7T 0.00 188 .27 0.00
25 81  HP14X8%9 {AISC SECTIONS)
PASS AISC- H1-3 0.057 4
0.00 T 0.0n 15%.77 0.00
26 51T  HPI4XRY (ATSC SE{TTONS)
PASS AISC- H1-3 0.046 6
¢.00 T 0.00 131.28 0.00

109. LOAD LIST 6
110. FINLSH

C:\Users\bcookd\Desktop\HRFT pPrle Check\Lateral\Finger Pier\Finger Pier Severe Piles Finger Pier\LC 5\Pierdd Individual
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STAAD ESPACE -- PAGE NC. 5
kxuakw s END OF THE STAAD.Pro RUN *tkasrifixx
*+¢* DATE= MAY 6,2014 TIME= 15:53:33 #4##x

P Y23 12 R s 2 R R R R R R R RS R RS N LR AL LR LSS

* Fot questions on STARD.Pro, please contacl *
* Bentley Systems or Partner offices *
* *
4 Telephone Web / Email *
* USA +1 (714} 974-2500 *
UK +44 (0) BOB 101 9246 *
+  SINGAPORE +65 6225-6158 *
*  FRANCE +33 (0} 1 55238400 *
*  GERMANY +49 0931 40468 *
» INDIA +91 {033) 4006-2021 %
i JAPAN +81 (0D3)5952-6500 hetp://www.ctc-g.co.ip "
%  CHINA +B86 21 6288 4040 *
*  THALLAND +66& (0)2645-1018/19 partha.p@reisoftwareth.com?
* +
+ Worldwide http://selectservices.beatley.com/en-us/ *
* L]

Fhkhhr A A A A A AR A AR bR AR kbR A Rk kbRt kA AR ARk R E R AR AR kA kAR
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PACE NO. 1
Gevee an

SIS RiA S SRR RSN E AR RS R R RERRS RN AR
L] -
" BTAAD,.Pro VA1 BELECTseriesd *
- Version 20.07.09,31 *
* Proprietary Program of *
* Bentley Systems, Inc. *
- Dates MAY 1, 2014 *
- Time= 14:50:25 ]
- w*
L] *
LJ k3

USER ID: CH2¥ HILL

I 2225222222222 2R d RN RSSR SR NE)

Y. STAAD SPACE

INPUT FILE: Pierao_Individual_Bending_ Finger Pie
START JOB INFORMATION
ENGINEER DATE 12-MARCH-2014
4., END OB INFORMATION
INPUT WIDTH 79
UNIT FEET KIP
JOINT COORDINATES

10 =90 20 30; 306040 9869 0; 60 17,230 70 26,29 0; 80 31,594
g, 9 0O 32.2% G; 106 0 37 O; 1% 0 49, 125% Q; %6 O 22,6875 0; 17 O 15,5625 ©
10. 180 -6 0; 190 -30; 2000610
11. MEMBER INCIDERCES
1o, v L LRy 202 3; 4 3 4; 449 T T B BB 9y 08 10; 20 S )R XL 17; 3 18 1y
13, 23 17 S; 24 18 19; 26 16 pap 2¢ ¢
14. START USER TABLE
16. TABLE 2
17. UNLT INCHES KIP
18. WIDE FL#

[FON N}

oo Ovon

1%. TOP
20. 13.0204 131.8 0.407 14.7 0.259 428 563 137.195 0.46B752 5.6166 7.6146
Z1. MID

22. 18.2981 13.8 §.384 14.7 0.454 663.15 240.418 1.16038 5.2992 13.3476
23. MUDLINE

24, 17.6174 13.8 0.411 1a.7 0.418 624,964 221.373 1.015%75 5.6718 12.2892
26. END

28, UNIT FEET X1P

29. DEFINE MATERIAL START

30. 1SOTROP1C STEEL

31. E 4.176E:006

32. PDISSON 0.2

33. DENSITY 0.48%024

34. ALPHA 6.5E-006

35. DAMP 0.03

36. EMD DEFINE MATERIAL

3B. UNIT INCHES KIP

39. CONSTANTS

40. BETA O MEME 6 9

41. MATERIAL STEEL ALL

43, MEMBER PROPERTY AMERICAN

C: \Usersibcookl\Desktop\HRPT Pile Check\Lateral\Finger Piev\Finger Pier Severe Piles Finger Pier\LC7 Fail\Pierdo_ Indivij



STARAD SPACE -- PAGE NO. 2

Tuesday, May 06, 2014, 04:04 DM

44_. 1 24 TO 26 TABLE 5T HP14XR9

4%. MEMBER PROPERTY AMERICAN

46. 9 UPTABLE 2 TOP

47, 2 TO 4 20 TO 23 UPTABLE 2 MUDLINE
48. MEMBER PROPERTY AMERICAN

49, 7 8 UPTABLE 2Z MID

51. SUPPORTS

52. 1 10 PINKED

54. LOAD 1 LOADTYPE ICE TITLE EARTHQUAKE (MAJOR AXIS)
55. JOINT LOAD

56, 1 MZ A7¢

57. 10 MZ 860.4

58. LOAD COMB 2 HRPT LOAD CASE 7

59. 1 0.7%

61. PERFORM ANALYSIS

PROBLEM ETATISTICSES

NUMBER OF JOINTS 15 NUMBER OF MEMBERS 14
NUMHER OF PLATES 0 NUMEER CF BOLIDS 0
HUMBER OF BURFACES 0 NUMBER OF BUPPORTH 2

S8OLVER USED IS THE IN-CORE ADVANCED SOLVER

TOTAL PRIMARY LOAD CASBS = 1, TOTAL DEGREES OF FRERDOM = 84
LR ARK TR, THSTAEBRTLTY BT G0INT K LA DLl L T I
PRCBABLE CAUSE SINGULAR-ADDING WEAK SPRING

K-MATRIX DIAG= 5.5741491E+02 L-MATRIX D1AG= 1.1368684E-13 EQN NO 14

ERAYEERY | EOTEE I DY I N R RN

62. PARBMETER |

€3. CODE AISC

64 FYLD 36 ALL

65, LX 297.2 MEMB 7 TQ 9 20 TO 23
66. UNB 297.2 MEMB 7 TD 9 20 TO 23
67. UNT 297.2 MEMB 7 TC 9 20 TO 23
68. LX 254.76 MEMB 1 TO 4 24 TO 26
6%. UNB 254,76 MEMB 1 TO 4 24 TO 26
70, UNT 254,76 MEMB 1 TO 4 24 TC 26
71. CHECK CODE ALL

©:\Users\bcook3\Desktop\HRPT Pile Check\lLateral\Finger Fier\Finger Pier Severe Piles Finger PiériLC7 Fail\Pierd4¢_indivi



Tuesday, May 06, 2014, 04:04 PM
-- DAGE NO. 3 .

STARD SPACE

STAAD.Pro CODE CHECEING - (AISC 9TH EDITION) vl.0

FXTTIRIIST RS23RN 22

ALL UNITS ARE - RiP IHCH (UNLESS CTHERWISE Noted)

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX MY M2 LOCATIOR
EECSEECNES SN EAC S S S S INEEF SRS R SR C SN S S SN e T S S T S S T T RN N R R R T SRS R R LT T
1 ST  HP14XR9 (AISC SECTIONS)
PASS ATSC- H1-3 0.310 1
0.006 T 0.00 876.00 0.00
2 5T  MUDLINE (UPT}
PASS AISC- H1-3 0.224 1
0.00 T 0.00 423.03 0.00
3 ST  MUDLINE {upT)
PASS AISC- H1-3 0.164 1
0.00 T 0.0D 309.78 0.00
4 ST  MUDLINE {UPT)
PASS RISC- H1-3 0.086 ]
D.00 T 0.00 162.94 0.00
7 ST MID {UPT})
PASS AISC- H1-3 0.348 1
6.00 T 0,00 -652.79 63.00
8 ST MID (LUPT)
PASS AISC- H1-3 0.363 1
0.00 T 0.00 -681.10 9.00
g 8T  TOF {UPT)
PASS RISC- HM1-3 0.436 1
0.00 T 0.00 -860.40 £7.00
20 ST  MUDLINE {UPT)
PASS A1SC- H1-3 0.261 1
o.oc T .00 454 .61 0.00
21 S§T  MUDLINE {UPT}
PASS ALSC- H1-3 0.106 i
p.00 T 0.00 185.66 0.00
22 ST  MUDLINE LopT)
PASS A1SC- H1-3 0.184 1
0,00 T 0.00 120.13 0.00
23 ST  MUDLINE {UPT}
PASS RISC- H1-3 D.043 1
0.00 T 0.00 -74 .61 39.99
24 5T  HP14XH9 {ARISC SECTICNS!)
PRSS RISC- H1-3 0.27¢ 1
U.00 T 0.00 762.76 G.o0
25 ST  HP14X89 [AISC SECTIONS)
PASS ALSC- HL1-3 0.230 1
n.0¢ T 0.00 649,51 0.00
26 ST  RP14X89 {AISC SECTTONS)
PASS AISC- H1-3 0.190 1
0.00 T 0.00 536.27 0.00
73. FINISH

C:\Users\b¢cook3\Desktup\HRPT Pile Check\lLateral\Finger Pier\finger Pier Severe FPiles Fingev Pier\LC? Fail\Pierdo Indivi



Tuesday, May 06, 2014, G4:04 M
STAAD SPACE -- PAGE NO. 4 -
Axa%sFisssr END OF THE STAAD, Pro RUN *iedeaséix

*#x4+ DATE= MAY 11,2014 TIME= 14;:50:25 #x%+4

I E R E RN R R EE R TR NN RS R RS S FE NSRS AR RS S R R R R R R R R F S S R R R Y

* For questions on STAAD.Pro, please contact *
* Bentley Systems or Partner offices *
h *
* Te lephone ¥Web / Email -
*  USA +1 {vr14) 974-2500 N
* UK +44 (Q) BG8 101 9248 *
¥ SINGRPORE +65 622%-G158 ®
*  FRANCE +33 {0} 1 55238400 %
+  GERMANY 449 D931 40468 *
*  1NDIA +51 (033) 4006-2021 »
*  JAPAN +81 (03)5952-6500 herp://www.cte-g.co.jp  *
¥ CHIRA +86 21 6288 4040 +
# THRILAND +65 (0)2645-1018/1% partha.pareisoftwareth.com*
* »
* Worldwide http://eelectservices.bentley.com/en-us/ "
* L]

Y R s R RN S R A R e R Y NS
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Tuesday, May 06, 2014, 11:449 AM
PAGE NO. 1

P 22 3 21 R R 22 R SRR NS TR R SR L)

» .
* STAAD.Pro VBl BELECTgeriesd *
* Version 20.07.09.31 *
* Proprietary Program of *
* Bentley Systems, Inc. *
* Dates APR 16, 2014 *
» Time= 15:12:27 *
& n
* USER ID: CH2M HILL *

S e 22T N2 2R SRS RN RS RN Rl sy L)

1. STAAD SPACE
INPUT FILE: Pier4d_Individual_Column_Sh
START JOB INFORMATION
ENGINEER DATE 12-MARCH-2014
END JOB INFORMATION
INPUT WIDTH 79
UNIT FEET RIP
JOINY COORDINATES
10 -3 0; 2030; 2060 &0 %050 12 0; 73 #6250 6035590
g 32.7% 0; 10D 37 0; 1% 0 19,135 @ 16 0 T2oagTA 4p 11 D 15.5%€0% @
B0 -6 6; 190 -30; 200D 0ND0
MEMBER INCIDENCES
1 1 18; 2 7 3; % 344405 77 8; 8B 8 9 93 10; 2000 16y 21 L% 17 7T OTE TN
23 17 by 24 IR 19 28 1w 20y 26 200U
START USER TABLE
TABLE 2
UNIT INCHES KIP
17. WIDE FLANGE

[P o )
P Y T TR S R R T AN I T BNV N )

18. TOP
19. 17.7807 13.8 0,485 14.7 0.39 604.828 206.598 1.07645 6.693 11.466
20. MID

21, 18.695 13.8 0.417 14.7 0.453 667.855 239.905 1.22266 5.7546 13.3182
27. MUDLINE

23. 17.8222 13.8 0.43 14.7 0.412 623.053 218.213 1.05381 6.0672 12.1128
24. END

25, UNIT FEET KIP

26. DEFINE MATERIAL START

27. ISOTROFPIC STEEL

28. E 4.,176E1008

29, POISSON 0.3

30. DENSITY 0.483024

3}. ALPHAR 6.5E-006

32. DAMP 0.03

33. END DEFINE MATERIAL

34. UNIT TNHCHES KIP

315, CONSTANTS

36. BETA ¢ MEMB B 3

37. MATERIAL STEEL ALL

38, MEMBER PRCPERTY AMERICAN

¢ \Users\bcook3)Desktop \HRFT Pile Check\Axial\Finger Pier\Major Pile\Pier40_Individual Column_shed Major Finger Pier.ar



Tuesday, May 06, 2014, 11:49 AM

STAAD SPACE «+ PAGE NO. 2

39, 1 24 TC 26 TABLE ST HP14XB9

40. MEMBER PROPERTY AMERTICAN

41. 9 UPTABLE 2 TOP

42. 2 'O 4 20 TO 23 UPTABLE 2 MUDLINE

43, MEMBER PROPERTY AMERTICAN

44 . 7 B UPTABLE 2 MID

45. SUPPORTS

16. 1 FIXED

47. 10 FIXED BUT FY

48. MEMBER RELEASE

49. 3 EHD MPY 0.5 MPZ C.5

50. LOAD 1 LOADTYPE DEAD TITLE DEAD+WEARING SURFACE
51, JOINT LOAD

52. 10 FY -175.6

531, PERFORM BUCKLING ARALYSIS MAXSTEP 200

PROUOBLEM ETATISETICE

NOMBER OF JOINTS 15 NWUMBER OF MEMBERS 14
NUMBER OF PLATES ¢ NUMBER OF BQLIDBE
NUMBER OF SURFACES 0 NUMBER OF SUPPORTS 2

SOLVER UEED 15 THE IN-CORE ADVANCED SOQLVER

TOTAL PRIMARY LOAD CASES = 1, TOTAL DEGREES OF FREEDOM = 19

O \Usersibcooki\Desktop\HRPT Pile Check\Axial\Finger Pier\Major File\Pierdd Individual Coluvmn_Shed Majur Finger Pjér ar



Tuesday, May 06, 2014, 11:494 AM

STAAD SPRCE -- PAGE NO. 3

CALCULATED BUCELTNG FACTORS FOR LOAD CASE 1
HODE BUCKLING FACTOR
1 4.86092
2 9.592B0
3 13.183014
4 19.07985
54, FINISH

saxasvsssse END OF THE STAAD.Pro RUN s+*ssssawid

xs+¢% DATE= APR 16,2014 TIME= 15:12:20 Ax##

¢ \Users!beookd\Desktop\HRPT Pile CheckiAxiallFinger Pier\Major Pile\Pier#0 Individuasl Column_Shed Major ri:{ger tier.at
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STARAD SPACE . VPAGE NO. 4

T S R RN R L A EEE R A R R RS R AR R NS SRR EEREE R ERENEREES D]

* For questions on STAAD.Pro, please contact *
Bl Rentley Systems or Partuer offices *
* *
* Telephone Web / Email *
. Usa +1 {714} 274-2500 *
* UK +44 (0) 808 101 5246 *
+  SINGAPORE +65 €225-6158 *
*  FRANCE +33 (0} 1 55238400 *
*  GERMANY +49 D931 40468 *
*  1INDIA +9) {033} 4006-2021 %
*  JAPAN +81 {0315952-6500 htep://www.cte-g.co.jp *
+  CHIHA «86 21 6288 4040 W
¥ THATLAND +66 (0)2645-1018/19 partha.péreisoftwareth.com?
* *
+ worldwide hivp://sclectasctvices, bentley.com/en-Us/ *
* ¥

P e S L 2R A2 EN S N AR AR R LR S E R SRR R ERR R R R EERE LS N]
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Tuegday, May 06, 2014, 11:42 AM
STAAD SPACE -- PAGE NO. 2

1%. 1 24 TO 26 TABLE ST HP14X8%

40. MEMARER PROPERTY AMERICAN

41, 9 UPTABLE 2 TOP

42. 2 TO 4 20 TO 23 UPTABLE 2 MUDLINE

43. MEMBER PROPERTY AMERLCAN

44. 7 B UPTABLE 2 MID

45. SUPPORTS

46. 1 F1XED

47. 10 FIXED BUT FY

48 . MEMBER RELEASE

49. 9 END MPY 0.5 MPE 0.5

50. LOAD 1 LOADTYPE DEAD TITLE DEAD+WEARING SURFACE
S1. JOTHT LOAD

52. 10 FY -175.6

53, PERFORM BUCKLING ANALYSIS MAXSTEP 200

PROBLEM STAMTISBSTICS

HUMBER OF JOINTS 15 NUMBER OF NEMBERS 14
HUMBER OF PLATES 0 NUMBER OF SOLIDS
NUMBER CF SURFACES 0 NUMBER OF 3UPPORTE 2

SOLVER USED IS THE IN-CORE ADVANCED S8OLVER

TOTAL PRIMARY LOAD CABES = 1, TOTAL DEGREES OF FREEDOM = 79

C:\Users\bcookd\Desk Lop\HRPT Pile Check\Axial\Finger Pier\Moderate Piie\Pierd0D Individual Colunn_ Shed Moderate Finger i



STARD SPACE

CALCULATED BUCKLING FRCTORS FOFR LOADR CASE

MODE BUCKLING FACTOR
1 5.03402
2 9.84173
3 11.40351
4 19.42025
54. PINISH

kussskkdibit END OF THE STAAD.Pro RUM #issdksxnvx

#x4s DATE= APR 16,2014 TIME= 15:48:40 %&#rx

PAGE NO.

Tuesday, May 06, 2014, 11:42 AM



Tuesday, May 06, 2014, 11:42 AM

STARD SPACE .. I-;AGE HO. 4

Y T T R s R R R S S R ]

* For questions on STAAD.Pro, please contact *
. Bentley Systems or Partner offices *
. *
* Telephone Web / Email *
[ -7 +1 (714} 974-2500 *
* Uk +44 {0) 8OB 101 9240 ¥
+ SINGAPORE +65 6£225-6158 *
*  FRANCE +3% {0} 1 55238400 *
*  GERMANY +49 0931 40468 *
* INDIA +91 (033} 4006-2021 *
+  JADAN +BY (033)15952-6500 http://www.clo-g.co.ip +
*  CHINA +B6 21 €288 4040 +
+ THAILAND +66 (012645%-1018/19 partha.pereisoftwareth.com*
* #
v Worldwide http://seclectservices.bentley.com/en-uUs/ *
- *

P S AR R s s R R A AR R A R R R R NN S R S AR KR L RN
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Tuesday, May 06, 2014, 11:43 AM

PAGF NG. 1

Y2330 222 22X 2R RS R Rl SRR R RS ER DR}

L] *
* 9TAAD, Pro V81 SELECTBerlesd *
» version 20.07.09.31 "
« Proprletary Program of *
* Bentley Systems, Inc. *
* Date= APR 16, 2014 *
- Time= 16: 9:52 *
* *
* USER ID: CHIM HILL *
P T 122222222 R R 2RSSR AR RS R R R NERT]

1, STAAD SPACE

INFUT FILE: Pier40_individual Column_shed Minor Finger Pier STD
START JOB INFORMATION
ENGINEER DATE 12-MABRCH-2014

END JOB INFORMATION

INPUT WIDTH 79

UNIT FEET KIP
JOINT COORDTHATES

B, 10 -8 0 7003 0; 3060 40 w0y 5 a1l 0 70 PRS0 20 s a
G, % 0 32,19 0p; 10 0 37 Gp %0 19,125 0y 1o @ ZToekYh o0y 17 0 15,9%67% 0
10, 48 ¢ -6 0; v 0 -3 0; z0 C a0
11. MEMBER INCIDENCES

beLoL L IRy M 3: 33 A4p 0 4 9y T Bp BB 4y 99 0y FEorouhwy L% ey I3 le 15
13, 3017 5%; D4 1R 1a; 3518 wop 2e 20
14. START USER 'TABLE

L5, TABLE 2

16. URIT INCHES KIP

17 WIDE FLANGE

BRI R R PO S|

13. TOP

19, 25.6108 13.8 0.608 14.7 0.611 BB2.563 343.711 3.1777 8.3904 17.9634
290, ™Ik

21 1R.7657 13.8 0,493 14.7 0.421 643,452 223.015 1.24882 6.8034 12,3774
22. MUDL1

23, 22.2422 13.8 0.545 14.7 0 52 T6B.742 275.471 2.05648 7.521 15,288
24. END

25, UNIT FEET KIP

26. DEFINE MATERIAL START
27. TSOTROFIC STEEL

2B. E 4.176E+006

29. POISSON 0.3

30. DENSITY 0.489024

31. ARLEHA 6.5E- 006

32, DAMP 0.03

33. END DEFINE MATERIAL
34. UNLIT TNCHES KIP

35. CONSTANTS

16, BETA D MEME B 2

i7. MATERIAL STEEL ALL
38. MEMBER PROPERTY AMERICAN

O \Users\boookd\Desktop\HRPT Pile Check\Axial\Finger Pier\Minor Pile\Pierd?d_individual Colﬁmn Shed Minor Finger Pieg.ar



STAAD SPACE --

PAGE NG,
39. 1 24 TC 26 TABLE ST HP14XB9
40. MEMBER PROPERTY AMERICAN
41, 9 UPTABLE 2z TOP
42. 2 TO 4 20 TO 23 UPTABLE 2 MUDLIKE
43. MEMBER PROPERTY AMERICAN
44. 7 8 UPTABLLE 2 MID
45. SUPPORTS
46. 1 FIXED
47. 10 FIXED BUT FY
48, MEMBER RELEASE
4%9. 9 END MPY 0.5 MPZ 0.5
50. LOAD 1 LOADTYPE DEAD TITLE DEATHWEARING SURFPACE
51. JOINT LOAD
52. 10 FY -175.86
53. PERFORM BUCKLIMNG ANALYSIS MAXSTEP 200
PROBLEM STATI1ISTICS
NUMBER COF JOINTS 15 NUMBER OF HEMBERS 14
HUMBER OF PLATES NUMEER OF BOLIDE
NUMBER OF SURFACES 0 NUMBER OF SUPPORTS 2
BOLVER USED I§ THE IN-CORE ADYVANCED SOLVER
TOTAL PRIMARY LOAD CABES = 1, TOTAL DEGREES OF FREEDOM =

79

Tuesday, May 06, 2014, 11:43 AM

C:\Users\bcook3\Desktop\HRPT Pile Check\Axial\Finger Pier\Minor File\Piereo_lndividual Column_shed Minér-r-‘ingr.-r Pier.a:



Tuesqay, May 06, 2014, 11:493 AM

STEAD SPACE PAGE NG. 3

CARLCULATEDR BUCKLING FACTORS FOR LOAD ChSE

s

MODE BUCKLING FACTOR
1 5.91744
2 11.78776
3 15 70296
El 22.69195
L4, FINISH

kkxakktktid FHD OF THE STARL.Pro RUN thkddkedadrz

“+44 DATE= APR 16,2014 TIME= 16: G:52 sxdw

C:\Users\boook3\Deskcop \HRPT Pile Check\VAxialiFinger PieriMinor PilelPierd0 Individual Column_Shed Minor Finger Pler.ar



Tuesday, May 06, 2014, 1]1:43 AM
STAAD SPACE - - PAGE RO. 4

Y R i a2 s R R R R R R R R R R R R R R R PN RS N

* For questions on STAAD.Pro, please contact *
+ Benkley Systems or Partner offices *
* *
* Talephone Web / Email *
*  UUSA +1 {714) 974-2500 +
* UK +44 {0) BOB 101 9246 &
*  STINGAPORE +65 6225-6158 *
¥ FRANCE +33 (0) 1 55238400 *
*  GERMANY +49 (931 40468 %
*  TINDIA +91 1033) 4006-2021 *
*  JAPAN +81 {(03)5952-6500 http://www.ctc-g.co.jp 4
*  CHIMA +86 21 6288 4040 *
«  THAILAND +66 (012645-1018/19 parchs.péreisoftwareth.coms
* +
4+ Worldwide http://selectservices.bentley.com/en-Us/ *
* *
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STAAD.Pro V81 EELECTesriesd

* Veraion 20.047.092.31

* Proprietary Program of
* Bentley Systemsa, Inc.
+ Date= MAY 15, 2014
+ Time= 14:16:57

*

* UBER ID: CH2M HILL

Thursday, May 15, 2014, 02:19 BM

PAGE NO. 1

deddrh o hkkEd
*
L]
*

*

YT 12222322222 R R AR SRR R SRR R AR R0l S

STAAD SPEACE
INPUT FILE: Pier40_ Individual Bending_ Fing

%. START JOB TNFORMATION
1. ENGINEER DATE 12-MARCH-2014
4. END JOB THFORMATTON
5. TNPUT WIDTH 79
6. UNIT FEET KIP
7, JOINT COGRDINATRS
9.1 0 -9 0; 20 30; 306 40; 40988 6; %0120 70 26.250; B4 35,50
§. 9 0 32,25 0; 100 37 0; 1% 0 19,125 0; 16 0 22,8875 0; 17 0 15,5604 O
10. 18 0 -6 G; 190 -3 0; 20 0 0,83 0
11. MEMBER INCIDENCES
13,0101 1B: 22 3; 234 4 4 n: 77 R; A B B 9 0 10; 207 1€ 25 1% 1) 22 e 16
13. 23 17 5; 24 18 19; 25 1% 20; 76 20
14. START USER TABLE
15. TABLE 1
16. UNIT FEET KIP
17. WIDE FLANGE
18, ORIGTNAL
19. 0.179247 1.15 0.05125 1.225 £.05125 0.0428327 0.0157136 0.000156%34 -
20. 0.0589375 0.125563
21. 0.25_THICK
22, 0.0741319 1.15 0.0208333 1,225 0,0208333 0.0186353 0.0D638368 1.07251E-005 -
23, 0.0239583 0.0510417
24. ©.375_THICK
25. 0.110547 ).15 0.03125 1.225 0.03125 0.027312 0.00957706 3.59B53E-005 -
26. 0.0369275 0.0765625
27. 0.4375_THICK
58. 0.128592 1.15 0.0364583 1.225 0.0364583 0.0314958 0.0111744 5.69753E-009
29. 0.0419271 0.0893229
10. 0.5 THICK
31. 0.146528 1.15 0.0416667 1.225 0.0416667 0.0355786 0.0127722 8.4796E-005 -
32. 0.0479167 0.102083
33. 0.3125_THICK
34. 0.0923948 1.15 0.026042 1.225 0.026042 0.023026 0.0079803 2.0BE7E-005 -
35. 0.0299483 0.0636029
16. 0.125_TUICK
37. 0.0372842 1.15 0.010417 1.225 0.010417 0.00953593 0.00319164 1.34862F-006
1B. 0.0119796 0.0255217

C:\Users\bcook3\Desktop\HRPT Pile check\Lateral\Finger P

ter\Finger Fier Moderate Piles Finger Fier\LC$ OK\Pierdo_Indivi



Thursday, May 15, 2014, 02:18 PM
STARD SPACE -- PAGE NO. é 7 )

39. TABLE 2
40. UNIT INCHES KI1P
41. WIDE FLANGE

4z. TOP
43, 18.748% 13.8 0.43 14.7 0.44% £65.43 237,795 1.22902 5.934 13.2006
44. MID

45. 17.5953 13.8 0.275 4.7 0.478 672.35 253.085 1.15935 31.795 14.0532
46. MUDLINE

37. 17.7912 13.B 0.42 14.7 0.42 629.017 222.437 1.04612 5.796 12,.34E
48, SO3PILE

49. 14.5475 i3.E 0.575 13.8 0.25 429.481 109.714 0.9K6568 7.935 6.9
50. SO§FLGLZ

51, 13.647% 13.8 0.575 12 0.25 388.166 72.2107 0.967B16 7.935 &
§52. 33%PILE

53 12.2456 13.8B 0.475 14.7 0.2 367.152 106.004 0.557101 6.555 5.88
54. END

5% . UNTT FEET KIP

56. DEFINE MATERIAT, START

57. ISOTROPIC STEEL

SH. E 4.176E+006

59, POISSON 0.3

$0. DENSITY 0.483024

61. BLPHA 6.5E-006

€2. DAMP 0.03

63. END DEFINE MATERIAL

64 UNIT INCHES RIP

65. CONSTANTS

66. BETA 0 MEMGB 8 9

£7. MATERIAL STEEL ALL

8. MEMBER PROPERTY AMERICAN

65. 1 24 TO 26 TABLE ST HP14X89

7G. MEMBER PROFERTY AMERICAN

71. 9 UPTABLE 2 TOP

3. 2 TO 4 20 TO 231 UPTABLE 2 WUDLINE

73. MEMBEEF PROPERTY AMERLCAN

74. 7 8 UPTABLE 2 ¥ID

75. SUPPORTS

76. 1 10 PINNED

77 LOAD 3 LOADTYPE WIND TITLE WAVE

78 . JOINT LOAD

79. 1 Mx 378

80. 10 MX 684

§42. *LOAD 4 LOADTYPE WIND TITLE WIND

B3. *JOTNT LOAD

Ba. +1 MZ 66

85. 10 MZ 77

86. *LOAD 5 LOADTYPE WIND TITLE CURRENT

§7. *JOTNT LORD

86. *1 MZ 20

89. *10 MZ 35

90. »LOAD 7 LOADTYPE WIND TTITLE TCE

91. *JOTNT LOAD

92. %1 MZ 49,2

93. %10 MZ 844.R

94. *LOAD COMB 2 HRPT LOAD CRAE ©

a5, %3 0.67 4 0.67 5 0.67 7 0.87

C:\Wgers\boooki\Desktop \HRPT Pile Check\lLatera)\Finger Pier\Finger Pier Moderate Piles Finger Piex—\}_cg OK\Pj.‘;xrqb _I_”djvj



STAAD SPACE

-- PAGE HNO. 3

Thursday, May 15, 2014, 02:19 PM

96. PERFORM ANALYSIS
PROBLEM STATISETICS
NUMBER OF JOINTS 15 NUMBER OF MEMBEREB 4
NUMBEER OF PLATES 0 NUMBER OF BOLIDE o
HUMBER OF SURFACES 0 NUMBER OF SUPPORTS 2
SOLVER USED IS THE IN-CORE ADVANCED SOLVER
TOTAL PRIMARY LOAD CASEE = 1, TOTAL DEGREEE OF FREEDOM = 84

ERRARNING

LHE LA LYY AT JOING DEECITON oy

PRCBABLE CAUSE SINGULAR-ADDING WEAK SPRING

K-MATRIX [1AG=

LOvRnE i

97.

58.

35,
100.
101.
102,
103.
104.
105,
106,

C:\Users\bocook1\Desktop\HRPT Pile Check\Lateral\Finger Pier\Finger Pier Modetate

5.7408111E402 L-MATRIX DIAG=
RUN R (Rt R S AR LN

3.9790393E-13 EQN NO

slid CUARL 0y

PARAMETER 1

CODE ATSC

FYLD 36 ALL

LX 372 MEMB 3 4 7 TO 9 20 TO 23
UNB 372 MEMB 3 4 7 TD @ 20 TO 23
UNT 372 MEMB 3 4 7 TO 9 20 TO 23
LX 180 MEMB 1 2 24 TOQ 26

UNB 180 MEMB 1 2 24 TO 26

UNT 180 MEMB 1 2 24 TC 26

CHECK CODE ALL

14

Piles Finger Pier\LC¥% OK\Pier40_Indivi



Thursday, May 15, 2014, 02:19 PM

STALAD SPACE -- DPAGE NO. 4

STAAD,Pro CODE CHECKING - (AISC STH EDITION} vl.D

IS XZENNREI A LR S R X ) L)

ALL UNITS ARE - KIP INCH {(UNLESS OTHERWISE Noted)

MEMBER TABLE RESULT/  CRITICAL COND/ RATIO/ LOADING/
FX LOCATION
e e R —
1 & HP14X89 (ATSCT SECTIONS}
PASS AISC- H1-3 0.310 3
6.00 T -378.00 0.00 .00
2 ST  MUDLINE (UPT)
PASS AISC- Hl-3 £.159 3
e.00 T -100.96 0.90 0.00
3 ST  MUDLINE {UFT)
PRSS AISC- H1-3 0.092
©.00 T 58.11 0.00 46.68
4 8T  MUDLINE {UPT!
PASS ATSC- Hi-23 0.169 3
0.00 T 10663 0.00 25.32
7 ST MID (0PT)
PASS ALSC- H1-3 0.732 3
0.00 T 557.02 0.00 53.00
B ST MID (urT)
PASS AYSC- H1-3 0. 755 3
g.o0 T 574 .34 2.00 5.00
8 8T TOP {UPT)
PRSS RISC- H1-3 0.989
a.00 T 684.00 .60 57,00
20 §T  MUDLINE (ULT)
PASS AISC- H1-3 0.688 3
v.ee T 13% B2 0.00 o.oo
21 ST  MUDLINE (UPT)
PASS ALSC- 11-3 0.129 3
0.06 T 271,32 0.00 9.00
22 ST  MUDLINE {(UBT)
PASS A1SC- H1-3 0.558
G.00 T 353.57 0.00 .00
23 ST  MUDLINE (UPT}
PASS AlSC- HL-3 0.239 3
0.00 T 189,07 0.60 0.00
24 ST HP14X8BY (AISC SECTIONS!
PASS AISC- H1-3 0.270 3
0.00 T -308.74 0.0 0. 00
25 ST HP14x89 {AISC SECTIONS}
PASS RISC- H1-3 n.209 3
¢.o0 T 239.48 0.00 0.00
26 ST HPI4XEY {RISC SECTTONS!
PASS ATSC- H1-3 .13z 3
0.00 T -151.06 0.00 000

107. *LOAD LIST &
108. FINI1SH

C: \Users\bcook3\Desktop\RPT Pile Check\lateral\Finger Pier\FPinger Pier Moderate Files Finger Pjer\Léé OK\Plefqo Indiv;



Thursday, May 15, 2014, 02:19 PM

STAAD SPACE -+ PAGE RO. 5

kkdAihsadrt END OF THE STAAD.Pro RUN ¥ xkkksdisy

**+* DATE- MAY 15,2014 TIME= 14:16:58 #*%x%

IR R AR R R R N T T S T ]

* For guestions on STAAD.Pro, please contact '
* Bentley Systems or Partner offices *
* *
* Telephone Web / Email i
*  USA +1 (714) 874-2500 *
* UK +44 {Q) 808 101 %246 +
*  SINGAPORE +6% B225-615B -
*  FRANCE +33 (0} 1 55238400 *
*  GERMARNY +49 0931 40468 [
*  1NDTA +91 (033} 4006-2021 *
*  JAPAN +81 (03)5952-6500 htep://www.cto-g.co.jp *
*  CHINA +B6 21 6288 4040 *
*  THAILAND +66 (0)2645-1018/19 partha.p2reisoftwareth.com*
* *
+ Worldwide http://selectdervices.bentley.com/en-US/ *
. *

TR R A A R R R R N R e TS Ty

C:\Users\bcookl\Desktop\HRPT Pile Check\Lateral\Finger Pier\Finger Pier Moderate Piles Finger Fier\!C9® OK\Pierd® Indivi



PRGE RG. 1

Thureday, May 15, 2014, 02:20 PM

ARt Rk R AR AR AR AR R AR A A AR iRk R AR Ak AR

L
* SETAAD.Pro V8i SELECTaeriasd *
* Veraion 20.07.09.31 *
* Proprietary Program of *
" Bentley Sysatema, Inc. *
* Date= MAY 15, 2014 -
* Time= 14:;20:26 *
* L
* UBER ID: CH2M HILL -
ttt!ttitttitttt‘titttt!itlﬁlki'ttt*tttttiitttﬁittttt

1. STAAD SPACE
INBUT FILE: Pier4d_Individual_Bending

2. START JOB INFORMATION
3. ENGINEER DATE 12-MARCH-2014
4. END JOB INFORMATION
L. INPUT WIDTH 73
6. UNIT FEET KIP
7. JOINT COORDLINATES
&, 16 -0 0; 20D 30; 306D 4 9.8 0; L0020y 026,29 0 B O 3150
G,ooon 32,25 0; 00 37 0 15 0 1900135 0; 16 0 22.eul5 0; L7 015,962% 0
16, 18 0 -9.5%3% 0y 1@ 0 -3 0; 200 -0,27 0
11. MEMBER INCLDENCES
19, 0} L lg; F o2 03 A N 4y o4 o4 By f 08 2 g oup e ow iy 0T L6y 2118 14 22 1a 0%
L3023 017 B: 24 16 19 2% 1% 207 26 2D 2
14. START USER TABLE
16. TABLE 2
17. UNIT IKCHES KIP
18, WIDE FLANGE
13. TOP
20. 18.7485 13.8 €¢.43 14.7 0,449 665.43 237 795 1.22902 5.934 13.20086
21. MID
2%, 17.5853 13,8 0.275 14.7 0.478 672.35% 293,085 1.15935 3_795 14.0532
231. MUDLINE
24, 17.7912 13.8 D.42 14,7 0.42 629.017 222.437 1.04612 5.796 12.349
26. END
27. UNIT FEET KIP
2g. DEFINE MATERIAL START
29, 1SCTROPIC STEEL
30. E 4.176E+006
3l. POISSON 0.3
32. DENSITY 0.489%024
33. ALPHA 6.5E-006
34. DAMP 0.013
35, END DEFINE MATERIAL
3G. UNIT INCHES KIP
37. COHNSTANTS
38. BETA 0 MEMB & %
39, MATERIAL STEEL ATL
41, MEMBER PROFPERTY AMERICAN

& \Users\bcook 1\Desktop\HRPT Pile check\Lateral\Finger Pier\Finger Pier Moderate Piles Finger Pier\LC8 Ok\Fierd0 Indivi



STAAD SPACE

-~ PAGE NO. 2z

Thursday, May 15, 2014, 02:20 PM

42. 1 24 TQ 26 TABLE ST HFi4X89
43. MEMBER PROPERTY AMERICAN
44. 9 UPTABLE 2 TOP
45. 2 TO 4 20 TO 23 UPTABLE 2 MUDLINE
46, MEMBER PROPERTY AMERICAN
47. 7 8 UPTABLE 2 MID
48. SUPPORTS
49. 1 10 PINNED
50. LOAD 4 LOADTYPE 1CE TITLE I1CE (MAJOR AXIS)
51. JOINT LCAD
52. 1 MX 293
53, 10 MX 714
55. *1 MZ 376
S5€6. *i0 MZ BAO
58. LOAD COMB 7 HRPT LOAD CASE 8
59, 4 1
&0, %3 0,714
62. PERFORM ANALYSIS
PROBLEM STATIETICS
HUMBER OF JOINTS 15 NUMBER OF MEMBERS 14
NUMBER OF PLATES 0 NUMBER OF S0LIDS 0
NUMBER QF SURFACES 0 NUMBER OF SUPPORTS 2
SOLVER USED 15 THE IN-CORE ADVANCED SOLVER
TQTAL PRIMARY LOAD CASEE = 1, TOTAL DEGREEB OF FREEDOM = B4
WA LIRS FRATARTLIEY AT 20Ltid ¢ RN LON try

PROBABLE CAUSE S1NGULAR-ADDING WEAK SPRING
K-MATRIX DIAG= 5.7408111E+02 L~MATR1X DTAG= 1.0231B15E-12 EQN NO
R | IE) R P N N A T TR TRTEy I R I TSR R PR I

a3,
64,
65,
66.
67.
8.
69,
70.
17y,
2.

PARAMETER 1

CQODE AISC

FYLD 36 ALL

LX 372 MEMB S 3 4 23 21 22 20 7

UNB 372 MEMB 9 3 4 23 21 22 20 7
UNT 372 MEMB 9 3 4 23 21 22 20 7
LY 180 MEMB 2 26 25 24 1

UN8 180 MEMB 2 26 25 24 1

UNT 180 MEMB 2 26 25 24 1

CHECK CODE ALIL

C:\Users\bcook3\Desktop\NRPT Pile Check\Lateral\Finger Pier\Finger Pie

14

Y Moderate Piles Finger Pier\LC8

Ok\Pier4o_Tndivi



Thursday, May 15, 2014, 02:20 PM

STAND SPACE -~ PAGE NO, i

ETAAD.Pro CODE CHECKING - {AISC 9TH EDITION} vl.0
Abk kPR kRN ARk NS

ALL UNITS ARE - KIP INCH (UNLESS OTHERWISE Noted]

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/
FX My L ¥ LOCATION

1 8T HP14X8% {ATSC SECTIONS)
PRSS AlSC- H1-3 0,343 4
a.00 T -393.00 0.60 0.09
2 ST MUDLLNE (UPT)
PASS ARISC- Hi-3 0.165%
0.00 T ~104 .22 0.00 ¢.00
3 8T MUDLINE (UPT)
PASS AISC- H1-3 0.0n97
a.00 T 61.5Y9 o.ao 4€.68
4 ST MUDLINE {UPT}
PRSS AISC- Hi-3 0177 4
.00 T 112.37 0.00 25,32
78T MID {UPTY
PASS AISC- H1-2 0.765
0.00 T 581.64 0.00 £3,00
8 5T MID (UPT)
PASS AISC- Hl-3 0.788
.00 T 599.69 0.00 .00
+ 9 8T TOP (UPT)
FATL AISC- Hi-23 1.033 4
o.0¢ T 714 .00 0.00 57.00
20 ST MUDL INE (ULt
PASSH AISC- H1l-3 o.719
0.0 T 155.30 0.00 0.00
21 8T MUDLINE (UPT)
PASS AIBC- HI-3 0.448
Q.00 T 283 .83 0.00 4.00
2z 8T MUDLINE (UPT)
PASS AISC- HL-3 0.584
¢.00 7T 369.57 0.00 .00
231 5T MUDLINE {UPT)
PASS A18C- H1-3 0.313
g.6o T 19B.10 ¢.on 0.00
24 8T HP14X89 (Ai18C SECTIONS)
PASS ALSC- H1-3 G.270
g.o0c T -3109.48 0.00 9.00
2% ET HP14XBS {AISC SECTIONS?
PASE A15C- H1-3 0.217 L]
D00 T -248.61 0.00 0.00
26 58T Heidxge {AR1SC SECTIONS)
PASS BISC. HY-3 0,160 4
0.00 T -182.91 0.o0 0.0o
73, F1NI&H

¢:'Usersi\brook3\Desktop\HRFT Pile Check\Lateral\Finger Fier\Finger Pier Moderate FPiles Finger Pier\LCs8 Ok\Pierd0 Indiv:



thursday, May 15, 2014, 02:20 PM

STAAD SPACE -~ PAGE RO. 4

xxteasktrsa END OF THE STAAD.Pro RUN #khexdirzss

+r¥3 DATE= MAY 15,2014 TIME= 14:20:27 #%%%3

IR T R T N R R e R R RN R R Y

* For questions on STAAD.Pro, please contact *
* Bentley Systems or Partner offices *
- *
* Telephorie wWeb / Email >
*  USA +1 (714) 374-253¢ +
* UK +44 (0) BDB 101 89246 *
*  SINGAPORE +65 G225-6158 *
+ FRANCE +33 {0) 1 55228400 ]
*  GERMANY +4% D931 40468 *
* INDIA +91 (D32} 4006-2021 *
s JIRPAN +B81 {03)5952-6500 http://www.cte-g.co.jp *
*  CHINA +B6 21 6288 4040 *
+  THATLAND +66 (0)264%-1016/19 partha.pe@reiscftwareth.com?
* *
*  HWorldwide htlp://seleclservices,pentley.comn/en-us/ ’
* *

kA E R F AR A A R A AR AR ANk h kA A R kA A AR b A R kR Ak kN AAR T A RN R R bR H
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BEAM LOAD RATINGS - NOTES TO USER



Vehicle Partlculars

Gross Vehicle Weight = 40,000 Ibs
Rear Axle Weight = 32,000 Ibs
Rear Axle Wheel Load = 16,000 Ibs
Front Axle Wheel Load = 4,000 |bs

Front to Rear Axle Spacing =

14

Axle Width = B

For Maximum Moment Due to Vehicle Load @ P1 Location
P1= 16 kips pP2= 16 kips
/ ﬂ ﬂ
| ; i
A .‘ x = axle widih _' A
p x = 3 fi
a & dist. of max. moment ! b=L-a
a= 8.9t T b= 1.7
S »
L=
Paby . Moment due to Vehicle Load Only
M@ R)=22 40 —a(L + a)
4L P M{P1}= 68.36799 k-ft
2L —{a+x)), ., M(P2)= 62.78059 k-fl
AL lE = . . b 4 . x +x .
M (CL P') Rt 41! (4L a+ il +a ))) Unfactored M, = 131.15 kAL
Factored M., = 209.84 k-ft

For Maximum Shear Due to Vehlicle Load @ Middle Support

pz= 16 kips Pi= 16 kips
L x= axle width .
a=L (b=0) o X = [3 fi -
a= 206 ft b= of *
e
L=
Shear Due to Vehicle Load Only
Fa X
V(@ P1)="2 (40 1+ 5L + ) V(P1) 16 kips
4L V(P2) 12.75073 kips
, Py{L - x) B Unfactored V., = 28.75 kips
V@ py)= IR (‘”‘ +x(2L - ‘r)) Factored Vi, = 46.00 kips




BEAM LOAD RATINGS - PIER SHED






Beam Input:

b (in)

h (in)

fc (ksi)

We (Ib/t5)

fy {ksi)

Lc (bottom) {in)
Lc (top) (ir

£C

£S

B

Layers of rebar

Congrete Beam Module

idth of beam

riepth of beam

trength of concrete

veight of concrete

trength of steel reinforcing

lear cover to bottom reinforcement
lear cover to top reinforcement

lax strain in concrete

lax strain in steel

\Cl 318-0510.2.7.3]

P {flexure)
P (shean)

Ec (ksi)

Ey (ksi)

C

{Es

Beamn Longitudinal Reinforcing

PIER SHED
300 PSF

ACl 318-05 9.3.1]
ACI 318-05 11.1]

ACI 318-058.5.1]

Row of Reinforcing

Number of
Bars

Rei ina B Area per Clear Distance from

Bar Size e!nforcmg_ ar piz Reinforcing Row Below
Diameter (in.) Bar {in“) Fim
1.41 1.5
0
o
__am Stirrups

% Section
Diameter | Area of steel| Remaining

Dnr Cirn Nictannn Aln fint {in) (il’lz’ A

0.5 0.2

% Section
Remaining

O AN



PIER SHED
300 PSF

Deam Suear Capgauity |

I Dadiimad |

| niginai shear Capaciy | eaucea Snear Lapacity |

Beam Moment Capacity |
Original [ ==-t--emat Original
Asq(in”) 46 rea of steel in bottom layer YATS 50.5
As, (inz) 0.01 rea of steel in second layer V; (k) 117.9
As; (in%) 0.0i rea of steel in third layer Vin=Ve. Ve (k) 168.4
As; (in%) T 4.6 stal area of steel DV, (K) 1263
e {in) 0.7 ist. to center of steel, 0 = bottom of long. reinforcement
d (in) 25 81 epth from top compression fiber to center of steel
a {im) 3.6 epth of compression section
M,, (k*ir) 448521
@M, (k*inl 4036.7.
a ' -~ A.\'f\‘d
M, =4f|d=3 v, =2, f bd [ACI318-05(11.3.1.1)] v =227 [ACI318-05(11.5.7.2)
2 s
Results for Two Equal Span Continuous Beam
Original Moment ' Reduced Moment Factored Positive | Y
- e v e ra s e e e 1 e Overstress
N/A

| %
7 QOverstress

N/A




L PSR S I

Point Loads
Unfactored point load 1 {k)
Impact Factor
Loc. of Max. Moment (ft)

Ll |

Unfactor
Impact F
Dist. fron
|Location
|Location

Loc. of Max. Shear (ft}

12.5

Dist. of P2 from P1(ft})

6.0

FPIER SHED

Reactions at Support

Unfactore:

Moment at Support 1 (k-ft):

Moment at Support 2 {k-ft}:

Reaction at Support 1 (k):

Reaction at Support 2 (k):

H20 TRUCK
Loac"~— "" "le

uvnractored Load Factored Load

Loadi et —
‘ cading Total (k) | DiStributed [ oo igq | Distributed

origin
ﬁpport 1 ZTXSupport 2 ‘Suppor’r 3
[ P I T D"y | I Y | [ E— 1



Concrc*- ™~ Modu"-

Beam Inputs

b (in)

h (in)

fe {(ksi)
We (Ib/ft™)

fy (ksi)
Le (bottom) (in)

Lc (top) (in)

EC

£S5

B

Layers of rebar

PIER SHED
H20 TRUCK

ACI 318-05 9.3.1]
AC! 318-05 11.1]

8Cl 318-05 8.5.1]

Row of Reinforcing

Number of
Bars

fidth of beam @ (flexure)
iepth of beam O (shear)
trength of concrete .
veight of concrete |Ec (ksi)
trength of steel reinforcing Ey (ksi)
lear cover to bottom reinforcement
lear cover to top reinforcement
lax strain in concrete
lax strain in steel
ACI 318-05 10.2.7.3] c
Es
Beam Longitudinal Reinforcing
. Reinforcing Bar Area per
Bar Size Diameter (in.) Bar (in?)
1.41 1.5
0
0

Beam Stirrups

Clear Distance from
Reinforcing Row Below

LY

% Section
Remaining

S _ean

Diameter
{in)

| - | [, IO DY U] Y ¥

Area of steel
(in®

0.5

0.2

% Section
Remaining

FT N Ry




PIER SHED

H20 TRUCK
Beam Moment Capacity | Beam Shear Capacity |
Original ' ®=~-~ma Original T Raducad 1
4.6 \rea of steel in bottom layer Ve (k) 505
0.0 \rea of steel in second layer Vs (k) 117.9
0.0 \rea of steel in third layer Vo= Ve Ve (k) 168.4
46 “otal area of steel DV, (k) 126.3
0.7 Jist. to center of steel, 0 = bottom of long. reinforcement
25.8i Jepth from top compression fiber to center of steel
36 Jepth of compression section
4485.2
l 40386.7.
a ! A,\ j‘]d -~
A.f, af—E V. =2 f bd [ACI318-05(11.3.1.1)] v, = [ACI318-05(11.5.7.2)
: 5
"Results for Two Equal §pan Continuous Beam
Original Moment | Reduced Moment Factored Positive %
[ o P F I | PR 1Y [ o JUSp I S | PR TR Y [V [ iy Fiy oVerStI'ESS
N/A
BT S ISATN WdAaviLly | MEUULTU ~F1TAl WAl awviLy | 1 nk
Qverstress
N/A




PIER SHED

General Input-

Tributary width for beam (ft
Clear span of heam {ft)

Weight of concrete (Ib/ft®)
Stab thickness (in)

Beam width (in)

Beam depth (in)

SDL {Ib/f)
LL (Ib/t)
Dead line load (k/ft)

Dead Load Factor
Live Load Factor

FIRE TRUCK
Loading Module
Unfactored Load Factored Load
Loadi —— —
oading Total () Dis::;tl;ted Total (k) D'Sf.’_'.'l‘fted

DL due to slab 45,9375 3.67
DL due to SDL 0.00 0.0i
DL due to self weght 6.25 Q.51
DL due tc lire load 0.00 0.0i
Total DL 52.19 4 1i
iotal LE 0.00 0.0
Total Loading]  52.1875 417!

Point Loads

Unfactored point load 1 (k)
Impact Factor
Loc. of Max. Moment (ft)

origin

ﬁppon 1

ZT%‘Suppoﬂ 2

' i-f=—t===d point load 2 {

inpact ractor

Dist. from Max. Moment
Location from origin (ft)

Location btwn supports

Unfactored Moments Unfactored -
Max positive moment (k-ft): 112.7
Max negative moment (k-ft): -76.3
Maximum Shear (k): 56.7
Reactions at Support Unfactored ' = !

Moment at Support 1 (k-ft):

Loc ~f"*ax. Shear (ft)

[Dist. w1 rJ from PA(it)

AR =

Moment at Support 2 (k-ft):

Reaction at Support 1 (k):

Reaction at Support 2 (k)

ZTXSuppoﬂ 3



E--_ | [T
b (in)

h (in)

e (ksi)

Wec (Ib/ft”)

fy (ksi)

Lc (bottorn) {in)
Lc (top) (in)

£C

£s

B
Layers of rebar

Concrete Beam Modu

\idth of beam

Jepth of beam

itrength of concrete

Veight of concrete

itrength of steel reinforcing

slear cover to bottom reinforcement
Jlear cover to top reinforcement
flax strain in concrete

flax strain in steel

ACI 318-0510.2.7.3]

C

Es

Beam Longitudinal Reinforcing

PIER SHED
FIRE TRUCK

ACI 318-05 9.3.1]
ACI 318-05 11.1]

ACI 318-05 8.5.1]

Row of Reinforcing

Number of
Bars

Clear Distance from

. . % Section
Bar Size Reinforcing Bar Area _p(:r Reinforcing Row Below | Remaining
Diameter (in.) Bar (in®) fim A FPer AN
1.41 1
0
0
Beam Stirrups
% Section
Diameter | Area of steel| Remaining
P, S, (in) (in? ineeasar
0.5 0.2




PIER SHED
FIRE TRUCK

Beam Moment Capacity | Beam Shear Capacity |
Original | Padirad | Oljginal T [ E—
As,(in%) 4.6 \rea of steel in bottom layer Ve (k) 50.£
As, (inz) 0.0 \rea of steel in second layer Ve (K) 117.¢
As; (in%) 0.0 \rea of steel in third layer Vin=Vea Vs (K) 168.2
Asr (in%) 46 “otal area of steel OV, (K) 128.2
e (in) 0.7 Jist. to center of steel, 0 = bottom of long. reinforcement
d (in) 25.8 Jepth from top compression fiber to center of steel
a (in) 3.6 Jepth of compression section
My, (k*in) 44852
M, (k*in} 4036.7
a - A.7.d
M, =4f,[d=3 V. =2 f bd [ACI318-05(11.3.1.1)] v, =20 [ACI318-05(11.5.7.2)
: s

~Results for Two Equal Span

Continuous Beam

Original Moment l Reduced Moment

~ e aw aan

| Onginal Shear Capacity | Keaucea snear apacity |

Factored Positive

AR L ... _.a FI. Kan

| %
Qverstress
N/A
|
1 verstress
N/A




~e===='1nput-

Tributary width for beam (ft.
Clear span of beam (ft)

Weight of concrete (Ib/ft*)
Slab thickness (in)

Beam width (in)

Beam depth (in)

SDL (Ib/ft%)
LL (Ib/ft')
Dead line load (k/ft)

n~ad Load Factor
jLive Load Factor

Point Loads a3
Unfactored point load 1 (k}
Impact Factor
Loc. of Max. Moment (it} 1 2y
]
Loc. of Max. Shear {ft} 12.5
Dist. of P2 from P1{it} 8.0

EAM B-11
EAM B-11

Loading Module

PIER SHED

PILE CAP CHECK
RESCUE TRUCK REAR AXLE WHEELS ON PILE CAP

Unfa redLoad Factored Load
Loading Total (K) Distributed | . . K) Dis’f:"’i't:‘tfted
{k/ft)

DL due to slab 45.9375 3.67!
DL due to SDL 0.00 0.0
DL due to self weght 6.25 0.5
DL due to line load 0.00 0.0¢
Total DL 5219 411

Total LL 0.00 0.0t

Total Loading 52.1875 417!

rear wheel (26 kips
origin

ar wheel (26 kips)

upport 1

ZTXSupport 2

ZTXSuppon 3

Rear wheels spaced 8 ft apart on the beam. Fire truck wheelbase is 17.2 ft.
Axle load = 52 kips so each wheel is 26 kips

. * . " am - T s

Reactions at Support

Unfactored '

Moment at Support 1 (k-t):

Moment at Support 2 {(k-ft).

Reaction at Support 1 (k):

Reaction at Support 2 (k):

- i 1



PIER SHED
PILE CAP CHECK
RESCUE TRUCK REAR AXLE WHEELS CN PILE CAP

Concre*~ ™~am Module

=~am Ing- -~

b (in)

h (in)

fc (ksi)

We (Ib/ft%)

fy (ksi)

Lc {hottom) {in}

Lc {top) (in}

EC

ES

B

Layers of rebar

Jidth of beam

'epth of beam

trength of concrete

Jeight of concrete

trength of steel reinforcing

lear cover to bottom reinforcement
lear cover to top reinforcement

lax strain in concrete

lax strain in steel

\Cl 318-05 10.2.7.3]

ACI 318-059.3.1]
ACI 318-05 11.1]

P (fiexure)
P (shear)

Ec (ksi) ACI 318-05 8.5.1]

Ey (ksi}

c
Es

Beam Longitudinal Reinforcing

Row of Reinforcing

Number of
Bars

Reinforcing Bar Area per Clear Distance from % Section
i Reinforcing Row Below R ini
Bar Size Diameter (in.) Bar (in?) : an ernaming
: 141 15
1.128
0
Beam Stirrups
% Section
Diameter | Area of steel [ Remaining
— _ — (in) (inZ] P, SRRy
0.5 02




PIER SHED
PILE CAP CHECK

RESCUE TRUCK REAR AXLE WHEELS ON PILE CAP

Beam Moment Capacity Beam Shear Capacity
Original T Dadirad | Original Toma
As. (in®) 4.6 rea of steel in bottom layer V, (K) 50.5
As, (in2) 0.0 rea of steel in second layer Vs (k) 117.9
As, (in%) 0.0 rea of steel in third layer Vi=Ve. Vi (K) 168.4
Asry (in%) 48 otal area of steel DV, (k) 126.3
& (in) 0.7 ist. to center of steel, 0 = bottom of long. reinforcement
d (in) 25.8 epth from top compression fiber to center of steel
a (i) 3.6 epth of compressicn section
M, (K*in) 44852
DM, (k*in} 4036.7
a ' A\f\d
M,=Af[d-2 V. =21 bd [ACI318-05(113.1.1)] V. === [ACI318-05(11.5.72)

Results for Two Equal Span

Continuous Beam

QOriginal Shear Capacity | Reduced snear Capacity
g I

Original Moment |

Reduced Moment

~ - an

Factored Positive l

me o ___a s Ean

Y%
Overstress
N/A

l %
“* 7 Overstress
5.26%




[ Y By PRSP

Tributary wi
Clear span

Weight of ¢
Slab thickns

|Beam width
Beam deptt
SDL (Ib/ft)
LL (Ib/ft%)

Dead line lc

Dead Load
Live Load F

.eam B-11
ieam B-11

Point Loads
Unfactored point load 1 (k)
Impact Factor

Loc. of Max, Moment (ft)
T

Loc. of Max. Shear (ft)

12.5

Dist. of P2 from P1(ft)

0.0

PIER SHED
PILE CAP CHECK
RESCUE TRUCK REAR AXLE STRADDLING PILE CAP

] 1 infartarad | aad | Eartarad | aad 1

Lﬁpport 1 LT_;upport 2 LTASupport 3

Rear wheels spaced 8 ft apart on the beam. Fire truck wheelbase is 17.2 ft.
Axle load = 52 kips 50 each wheel is 26 kips
Actual rear axle wheel loads (spaced 8 ft apart) coming into beam is 42.1 kips - say 45 kips

(see sketch)

Unfactored Moments | Unfactorec

RAncs mmmibivan mnmime med Fl ST 179

ICEN:
.

WIAAIITIUIE DUIed (R} | s’

Reactions at Support Unfactored T —-+-—= !

Moment at Support 1 (k-ft):

Moment at Support 2 (k-ft):

Reaction at Support 1 {k}):

Reaction at Support 2 {k):




Beam Input=

b (in)

h (in)

fc (ksi)

We (Ib/ft°)

fy (ksi)

Lc {botiom) {in)

Le (top) {in

EC

£S

B

Layers of rebar

Concrete Beam Module

Vidih of beam

Jepth of beam

trength of concrete

veight of concrete

trength of steel reinforcing

lear cover to bottom reinforcement
lear cover to top reinforcement

ax strain in concrete

ax strain in steel

[@ (flexure)

@ (shear)

{c

|Ec {ksi)
|Ey (ksi)

PIER SHED
PILE CAP CHECK
RESCUE TRUCK REAR AXLE STRADDLING PI.E CAP

\CI 318-05 9.3.1]
\Cl 318-05 11.1]

\C! 318-05 8.5.1]

Row of Reinforcing

Number of
Bars

{Cl 318-05 10.2.7.3] |
(Es
Beam Longitudinal Reinforcing
. . .
. Reinforcing Bar Area per C_.Iear E_)lstance from to Sec_:tu.o n
Bar Size . \ . 2 Reinforcing Row Below Remaining
Diameter (in.) Bar (in) fin ) PPN
1.41 1.5
1.128
0
Beam )
I % Section
l Diameter Area of steel | Remaining
D O - (iﬂ) (ian Frv
0.5 02

i




PIER SHED
PILE CAP CHECK
RESCUE TRUCK REAR AXLE STRADDLING PILE CAP

Beam Moment Capacity ] Beam Shear Capacity ]
Original ™= ~ -~ 1 Original © -~ o
As,(in%) 4.6t rea of steel in bottom layer Ve (K} 50.5
As, (in9) 0.01 rea of steel in second layer Ve (K) 117.9
As; (in) 0.0 rea of steel in third layer Vo= Ve, Ve (K) 168.4
Asy (in®) 46 otal area of steel DV, (k) 126.3
e(in) 0.7 list. to center of steel, O =bottom of long. reinforcement
d {in) 258 Jepth from top compression fiber to center of steel
a (in} 36 Yepth of compression section
M, (k*in) 44852
®M,, (kin) 4036.7
ad ' E A‘\'fjvd
M, =471, d——z— I{.=21/ﬂ_bd [ACI318-05(11.3.1.1)] LE [ACI318-05(11.5.7.2)
~Results for TwojE@Jal Span Continuous Beam ]
Oriainal Moment 1 Reduced Moment l Factored Positive ] Y%
) oo Overstress
IOrininal Shear Capacity | REUULEU 1isar wapy | %
N ! Overstress ‘
20.07%




BEAM LOAD RATINGS — TRUCK COURT



General Inpu’

Tributary width for beam (f

Clear span of beam (ft)

Weight of concrete (Ib/ft”)

Slab thickness (in)

Beam width (in}

Beam depth (in)

SOL (Ib/ft)

LL (/)

Dead line load (k/ft)

Dead Load Factor

Live Load Factor

Point Loads

Unfactored point load 1 (k}

Impact Factor

Loc. of Max. Moment (ft) |
|

Unfactored peint load 2 (k)

Impact Factor

Dist. from Max. Moment (ft)

Location from origin (ft)

Location btwn supports

Loc. of Max. Shear (ft)

208

Dist. of P2 from P1(ft)

6.0

Loading Module

TRUCK COQURT
150 PSF

Unfactnred Load Factored Load

Loading Total (¥) Dus:IrdEted Total (k) DISH'IE‘I.‘Ited
DL due to slab 75.7C_ 3.67!
DL due to SDL 0.00 0.0
DL due to self weght 12.36 0.64
DL due to line load 0.00 0.01
Total DL 88.07 4.2
Total LL 64.89 3.1
votal Loadin 152.955 7.42

origin

ﬁpport 1

ZESupport 2

lﬁupport 3

Unfactored Moments Unfactore”
Max positive ———~~t (k-ft): 2214
wWlax negative imuinent (k-ft): -383.

Maximum Shear (k): 73.

-— P |

Reactions at Support

Unfactored T —--+---= 1

Moment at Support 1 (k-ft):

Moment at Support 2 (k-fi):

Reaction at Support 1 {k):

Reaction at Support 2 (k):




Concrete Beam Module

TRUCK COURT
150 PSF

Beam Inputr ! ‘
b (in) Vidth of beam ® (flexure} AC1318-059.3.1]
h (in) Yepth of beam [ (shear) ACI 318-05 11.1]
fc (ksi) itrength of concrete
Wc (lbﬁa) Veight of concrete {EC (ksi ACI1 318-05 8.5.1)
(Kst) trength of steel reinforcing E§_ Eksig
Lc (bottom) {in) Jlear cover to bottom reinforcement
Le {top) (in) lear cover to top reinforcement
£C lax strain in concrete
£s lax strain in steel
B \CI318-0510.2.7.3] c
Layers of rebar Es
Beam Longitudinal Reinforcing
. . Clear Distance from Section
Row of Reinforcing Number of Bar Size Re!nforcmg. Bar Area .p:r Reinforcing Row Below Remaining
Bars Diameter (ln-) Bar (In ) fin i IR AL
1.128
1.128
0
) Beam Stirrups
% Section
Diameter Area of steel| Remaining
[ Y - (in) (inZ) F7. VNP uY
0.5 0.2




TRUCK COURT

Beam Moment Capacity

]

Original ' S-~drand |

rea of steel in bottom layer

rea of steel in second layer

rea of steel in third layer

Beam Shear Capacity |

Original_ ' ~ "+ 1
Ve (k) 60.51
Vv, (0 141 1;
Vo=V .V, (K) 201.6:
vV, (k) 151.2

otal area of steel

list. to center of steel, 0 = bottom of long. reinforcement

)epth from top compression fiber to center of steel

lepth of compression section

As,(in°) 3.0(
As; (in) 3.0
As; (in%) 0.0¢
Asr (in?) 6.0t
e (in) 1.6:
d (in) 30.8°
a (in) 47
M, {k*in) 6844.5
OM, (k*in) 6160.1;
Mn = A\f\(d_EJ

V. =2,/ bd [ACI318-05(11.3.1.1)]

Af.d

&

S

Vo= [ACI318-05(11.5.7.2)

Results for Two Equal Span Continuous

Beam

) Original Shear Capacity | Keaucea anear vapacity |

Original Moment

l Reduced Moment I

Factored Positive

FIRY

%

Overstress

N/A
%

Overstress |
3.36%

150 PSF




General Inpu*-

Tributary width for beam (fl

Clear span of beam (ft)

Weight of ~~==~=~+= "b/ft?)
Slab thickiizes iy
Beam width (in}

Beam depth (in)

SDL (Ib/t?)
LL (Ib/ft)

Dead line wau (k/ft)

Dead Load Factor

Live Load Factor

Point Loads
Unfactored point load 1 (k)
Impact Factor

Loc. of Max. Moment (ft) |

Impact Factor
Dist. from Max. Moment (ft)

Location from origin {ft)
Location btwn supports

Loc. of Max. Shear (ft)

20.6

Dist. of P2 from P1({ft)

6.0

Loading Module

TRUCK COURT

H20 TRUCK

(rear axle at P1)

Distributed

Unfactored Load Factored Load
Loading Distributed
Total (k) (Kft) Total {k)
DL due to slab 75.705 3.67!
DL due to SDL 0.00 0.0
DL due to self weght 12.36 0.6t
DL due to line load 0.00 0.0t
Total DL 88.07 4.2
Total LL 0.00 0.0t
Total Lo~~~ 88.065 427!
origin

tppon 1 lﬁuppaﬂ 2

I__ I lnFantmend Aamnmén [ 1 ttnmtmacna T rocioosa 1

Reactions at Support Unfactored ' =--+--——="1

Moment at Support 1 (k-ft);

Moment at Support 2 (k-fty

Reaction at Support 1 (k;

Reaction at Support 2 (k)

ZTBSupprm 3



Beam Inpr-

b (in)

h (in)

fe (Ksi)

We (Ib/ft%)

fy (ksi)

Lc (bottom) {in}

Lc {top) (in)

£EC

ES

g

Layers of rebar

Conc—*~ Beam Moc

TRUCK COURT
H20 TRUCK
(rear axle at P1)

Row of Reinforcing

Number of
Bars

vidth of beam [® (flexure} ACI 318-05 9.3.1]
iepth of beam @ (shear} ACIi318-05 11.1]
trength of concrete
veight of concrete Ec {ksi) ACI 318-058.5.1]
trength of steel reinforcing Ey {ksi)
Jear cover to bottom reinforcement
Jear cover to top reinforcement
lax strain in concrete
lax strain in steel
ACI 318-05 10.2.7.3] c
Es
Beam Longitudinal Reinforcin
Clear Distance from % Section
. Reinforcing Bar Area per A N v
A Reinforcing Row Below R
Bar Size Diameter (in.) Bar (in%) ,;g,, \ ?’I:Ili!'l‘l:lg
1.128
1.128
0
Beam Stirrups
% Section
Diameter | Area of steel| Remaining
M B imn Mintnman ain fial (in) {inz’ Aewety
0.5 0.2




peam Moment Capacity

Original ~ ~

As,{in%) 3
As, (in) 3c
As (in®) 0.
As- (in%) 6.
e {in) 1.€
d (in) 30.¢
a (in} 4.7
M (k*in) 6844 5
®M,, (k*in) 6160.1

a

M =4 f|d——

" ¥ f;( 2)

‘rea of steel in bottorn layer
\rea of steel in second layer
\rea of steel in third layer

“otal area of steel

Jist. to center of steel, 0 = bottom of long. reinforcement

TRUCK COURT
H20 TRUCK
(rear axle at P1)

Jepth from top compressicn fiber to center of steel

Jepth of compression section

V. =2,/f.bd [ACI318-05(113.1.1)]

Beam Shear Capacity ]

Original | P~temaa 1
Ve (k) 60.5
V. (K) 141 1
Vi Ve Vo (K) 2016
OV, (K) 151.2

A.f.d

5

v =0 [ACI318-05(11.5.7.2)

Results for Two Equal Span Continuous Beam

Original Moment

Reduced Moment |

1urnainal snear Lanacitv | Reduced Shear Capacitv |

Factored Positive

Yo
Overstress
N/A

%

Overstress

N/A




General Input-

Tributary width for beam {ft
Clear span of beam (ft)

Weight of concrete (Ib/ft°)
Slab thickness (in)

Beam width (in)

Beam depth (in)

SDL (Ib/ft)
LL (Ib/ft%)
Dead line load (k/ft}

Dead Load Factor
Live Load Factor

Point Loads
Unfactored point load 1 (k)
Impact Factor
Loc. of Max. Moment (ft}

Unfactored point load 2
Impact Factor
Dist. from Max. Momer

Location from origin (ft)

Location btwn supports

Loc. of Max. Shear (ft}

20.6

Dist. of P2 from P1(f)

6.0

TRUCK COURT
H20 TRUCK
(both rear wheels on Span 1)

| ISR | PR, IIMI_
Unfactored Load Factored Load
Loading Total (k) Distributed Distrit‘:}‘;ted
(k/ft)

DL due to siab 75.705 367!
DL due ta SDL 0.00 0.0
DL due to self weght 12.36 0.6
DL due to line load 0.00 0.0l
F e DL 88.07 4.2

Total LL 0.00 0.0

Tow woading | 88.065 4.27!

origin

iilpport 1

[ﬁuppon 2

Lﬁupport 3

Unfactored Moments

Max positive moment {(k-ft):

Unfagt-—~ '~

£

**ax ne~~*ive moment (k-ft):

wiaXimum Shear {k):

Reactions at Support

Unfactored '

Moment at Support 1 (k-fi):

Moment at Support 2 (k-ft}:

Reaction at Support 1 (k)

Reaction at Support 2 (k)

[arynpri |



Beam Innite

b (in)

h (in)

fc (ksi)

We (Ib/ft)

fy {ksi)
Lc (bottem) (in)

Lc (top) (in)

EC

£S5

B

Layers of rebar

TRUCK COURT
H20 TRUCK

(both rear wheels on Span 1)

Concr-“~ ™-am "">dule

Vidth of beam

Jepth of beam

strength of concrete

Veight of concrete

trength of steel reinforcing

Jlear cover to bottom reinforcerment
‘lear cover to top reinforcement
lax strain in concrete

lax strain in steel

ACI 318-0510.2.7.3]

& (flexure)
¢ (shear)

Ec (ksi)

{Ey (ksi)

C

jEs

Beam Longitudinal Reinforcing

\Cl 318-05 9.3.1]
ACI 318-05 11.1]

aCl 318-058.5.1]

Row of Reinforcing

Number of
Bars

Clear Di ) i
. Reinforcing Bar Area per - ear _lstance from v Se‘.:t'.on
Bar Size . . . 2 Reinforcing Row Below Remaining
Diameter {in.) Bar (in“) fim 10w d
1.128
1.128
0
Beam Stirrups
% Section
Diameter ! Area of steel| Remaining
Ene Clma Mindmman ~la fimd (in) (inzl L WP LY
0.5 0.2




Beam Moment Capacity |

\rea of steel in bottom layer
v\rea of steel in second layer
\rea of steel in third layer

“otal area of steel

Jist. to center of steel, O = bottom of long. reinforcement

TRUCK COURT
H20 TRUCK
(both rear wheels on Span 1)

Beam Shear Cay ~——™

QOriginal

60.51

1411

A
G
Vn

201.6

)

)

= Ve Vs (k)
Vi (k)

151.2.

Jepth from top compression fiber to center of steel

Jepth of compression section

v, =2 bd [ACI318-05(11.3.1.1)]

Origina| [ Dadinad |
As,(in%) 300
As, (in°) 300
Ass {in%) 0.0
ET e g 6.0(
e (in} 1.6
d (in) 308
a (in) 27
M. (K'in) 68445
®M, (K*in) §160.1;
. a
M, = A\f}[d _EJ

A
V=

¥

d
L [ACI318-05(11.5.7.2)

Results for Two Equal Span

Continuous Beam

Criginal Moment

Reduced Moment

-~ e sn wan

juUrnginai snear Lapacity | Reaucea Jnear wapaciy |

Factored Positive

A . s 4N £dr

Overstress |

%o
Overstress
N/A

Y

N/A




General Input-

Tributary width for beam (ft)
Clear span of beam (ft}

Weight o ~~~~r~te (Ib/ft’
Slab thicr icss )
Beam width {in)

Beam depth {in)

SDL {Ib/ft)
LL (Ib/f)
Dead line load (k/ft)

Dead Lo~~ "~~~
Live Loau ravwu

Paint Loads
Unfactored point load 1 (k)
Impact Factor

Loc. of Max. Moment {ft) |

Loc. ¢~ ~-oar ()

‘DiSt. 01 re nuin r1(ﬂ)

Loading Module

TRUCK COURT
FIRE TRUCK
(rear axle at P1)

Distributed

Unfactuicu wuau 1 Factored Load
Loading Distributed
Total (k) (KIft) Total (k)
DL due to slab 75.705 3.67:
DL due to SDL 0.00 0.0
DL due to self weght 12.36 0.6
DL due to line load 0.00 0.01
Total DL 88.07 4.2
Total LL 0.00 0.01
Total Loading 88.085 427
origin

ﬁpport 1 lﬁupport 2

Reactions at Support Unfactored ' ~

Morment at Support 1 (k-ft):

Moment at Support 2 (k-ft}:

Reaction at Support 1 {k):

Reaction at Support 2 {(k):

lTXSupport 3



| Beam Inputs
t} \II I’
(i
fe (noy
W (Ib/it™)

e ”‘(Si)

Lv (bottom) (in)
Lc {top) (in)

£C

ES

B

Layers of rebar

C--cret~ Beam V-

vidth of beam

epth of beam

itrength of concrete

veight of concrete

itrength of steel reinforcing

lear cover to bottom reinforcement
lear cover to top reinforcement

fax strain in concrete

fax strain in steel

ACI 318-0510.2.7.3}

¥

P {flexure)
P {shear)

[Ec(s)

Ey (ksi)

C
Es

Beam Longitudinal Reinforcing

TRUCK COURT
FIRE TRUCK
(rear axle at P1)

ACI 318-05 9.3.1]
4Cl 318-05 11.1]

ACI 318-05 8.5.1]

Row of Reinforcing

Number of
Bars

. ] Clear Distance from % Section
Bar Size Re!nforcmg_Bar Area pir Reinforcing Row Below Remaining
Diameter (in.} Bar {in“) N AP
1.1:
Beam Stirrups
% Section
‘ Diameter | Area of steel! Remaining
YR [ T PUIUEIY S TIRY (in) (il‘lz) v
0.5 0.2




Beam Moment Capacity

T m_a ___

\rea of steel in bottom layer
\rea of steel in second layer
\rea of steel in third layer
“otal area of steel

TRUCK COURT
FIRE TRUCK
(rear axie at P1}

]

Beam Shear Capacity
Original
V. (K) 60.5
Vs (K) 1411
Vo=V Vs (K) 201.6
DV, (k) 151.2

Jist. to center of steel, 0 = bottom of long. reinforcement
Jepth from top compression fiber to center of steel

Jepth of compression section

Original
Asy(in®) 3.0
As, (in") 3.01
As, (in%) 0.0t
As; (in%) 6.0(
e (in} 1.6
d (in) 30.8
a {in) 4.7
M, (K*in) 68445
®M, (k*in) 6160.1
a
Mn = Ax.fv d ‘*E

V. =2y bd [ACI318-05(11.3.1.1)]

T Bed..--a |

A.\'fl'd

A

V:

*

[ACI318-05(11.5.7.2)

Results for Two Equal Span Continuous Beam

P YU PR 1

Original Moment l Reduced Moment |

ANTINFIIA) JHITA] dlMaLILY | WEUULEU SMNTEAN LGANFACCITY 1

Factored Positive

%
Overstress
T 710% |

! %
Overstress
15.86%




Loading Module

TRUCK COURT
FIRE TRUCK
(both rear wheel on Span 1)

General Inpu*-

Tributary width for beam (ft

Clear span of beam {ft)

Weight of concrete (Ib/ft’)

Slab thickness (in)

Bear- -“~th (in}

Bearn: ugpth {in)

SDL (Ib/ft?)

LL {Ib/ft)

Dead line load (k/ft)

Dead Load Factor
Live Load Factor

Point Load-

Unfactored point load 1 (kK

Impact Factor

Loc. of Max. Moment (ft)

Unfactored poir* *~1d 2 (k
Impact f

Dist. froin mas. Moment (f

Location from origin (ft)

Location biwn supports

Unfactored Load Factored Luau
Loading Total (k) Dlsrlr(lll;.llted Total (k) DlsF?E‘L‘lted
DL due to slab 75.705 <
DL due to SDL 0.00
DL due to self weght 12.36
DL due to line load 0.00
Totar e 88.07
Total LL 0.00
Total Loading 88.065 4
origin

iupport 1

%‘Support 2

ZTXSupport 3

Unfactored Moments

[ Unfactored ©* ~ - - |

Max m,:;:..- = =—ant (" . na:%;l

Max neg nt (n-1y. g a7

NMaannunn whear (k)l 83.1
Reactions at Support Unfactored = ~ - —~ !

Moment at Support 1 (k-ft):

Loc. of Max. Shear (ft)

20.6

Moment at Support 2 (k-ft):

Dist. of P2 from P1(f)

8.0

Reaction at Support 1 (k}:

Reaction at Support 2 (k):




Concrete Beam Module

Beam input~

b (in)

h (in)

Tc (ks

We (Ibfit)

fy (ksi}

Le (br--1) {im) )
Le (top; un)

£C

£S

Layers of rebar

Vidth of beam @ {flexure)
lepth of beam | (shear)
trength of concrete

veight of concrete |EC (ksi)
trength of steel reinforcing Ey (ksi)

lear cover to bottom reinforcement

lear cover to top reinforcement

lax strain in concrete

lax strain in steel ‘
\C1318-05 10.2.7.3] le
|Es

Beam Longitudinal Reinforcin

TRUCK COURT
FIRE TRUCK
(both rear wheel on Span 1)

&Cl 318-059.3.1]
ACI1 318-05 11.1]

ACI318-058.5.1]

Row of Reinforcing N

umber of
Bars

. Reinforcing Bar Area per '
l:ar Size Diameter (in.} Bar (in?)
1.128
1.128
0

Beam Stirrups

Clear Distance from | 9% Section |

Diameter

(in)

7 % Section 7

0.5

Area of steel| Rematining
(inZ) FLL PP BN
0.2




TRUCK CCURT
FIRE TRUCK
{both rear wheel on Span 1)

Beam Moment Capacity ] F---1 Shear Ca|
Original = ~ * Original
As,(in%) 3.00 rea of steel in bottom layer Ve (K) 60.5
As, (in%) 3.0 wrea of steel in second layer WV, (k) 1411
As; (in) 0.0 wea of steel in third layer Vo=V Vi (K) 201.6
Asy (in9) .01 ‘otal area of steel DV, (K) 151.2
e (in) 1.6 Hst. to center of steel, 0 = bottom of long. reinforcement
d (in) 30.8 iepth from top compression fiber to center of steel
a (in) 4.7 epth of compression section
M, (k*in) 6844.5
®M, (k*in) 6160.1
a ' A\fld ~
M, =A4f|d== V. =2/ bd [ACI318-05(11.3.1.1)] v, = [ACI318-05(11.5.7.2)
: s
Results for Two Equal Span Continucus Beam
Original Moment l Reduced Moment Factored Positive | %
h o Rt e Overstress
N/A

1
______ IPIP-N T, A Overstress ‘
18.61%

| Original Shear Capacny' Reaucea dnear vapavily |







TRUCK COURT
PILE CAP CHECK
RESCUE TRUCK REAR AXLE STRADDLING PILE CAP

Concrete Beam M~dule

Beam Inputs

b (in)

h {in)

fic (ksi)

We (Ib/ft)

fy (ksi)

I.c (bottom) (in}
Lc (top) {in)

£C

€s

B

Layers of rebar

Vidth of beam

lepth of beam

trength of concrete

Veight of concrete

trength of steel reinforcing

‘lear cover to bofttom reinforcement
‘lear cover to top reinforcement
fax strain in concrete

fax strain in steel

ACI 318-05 10.2.7.3]

' Ec (ksi)

ACI 318-05 9.3.1]
AC! 318-05 11.1]

@ (flexure)
@ (shear)

aCl 318-05 8.5.1]

c

Ey (ksi) _

Es

Beam Longitudinal Reinforcing

Row of Reinforcing

Number of
Bars

Clear Distance from % Section
. Reinforcing Bar Area per . i .
f
Bar Size Diameter (in.) Bar (in?) Rein orclr:?nFSc:w Below R?:l?,lf:?g
1.128
1.128
0
Beam Stirrups
% Section
Diameter | Area of steel | Remaining
- - el e (in) (inZ) LN e AN
0.5 0.2




Beam Moment Capacity |
Original ' = " - * '
As.fin%) 3.0 \rea of steel in bottom layer
As; (in7) 3.00 \rea of steel in second layer
As; (in) 0.0 \rea of steel in third layer
Ast (in) B8.0( “otal area of steel
e (in) 1.8
d {in) 30.8°
a (i) 4.7 epth of compression section
M, (k*in) 6844 5,
M, (K'in) 6160.1:
a '
M, = Acf_‘,(d -5 V.=2\f. bd [ACI318-05(11.3.1.1)]

TRUCK COURT
PILE CAP CHECK
RESCUE TRUCK REAR AXLE STRADDLING PILE CAP

Beam Shear Capacity ]

Original ' ~-~--= 1
Ve (k) 60.5
V, (K) 141.1
Vin=Ve. Vs (k) 2016
OV, (K) 151.2

ist. to center of steel, O = bottom of long. reinforcement
'epth from top compression fiber to center of steel

ASd

5

I =

X

[ACI318-05(11.5.7.2)

Results for Two Equal Span Gontinuous Beam

Original Moment Reduced Moment

[ Forppy PR ] Y TRY ~ A

1 1Y AL 2UTAl WwdpPdULILY | REUULEU OlEdl WdJdauiIly |

Factored Positive | %
ce Qverstress ‘

1 %
Overstress




TRUCK COURT
PILE CAP CHECK
RESCUE TRUCK REAR AXLE WHEELS ON PILE CAP

1 ___.l!.1-g ll__l__lg
Ger ~1l Inpuf ' Unfactored Load Factored Load
Loadin Distributed Distributed

Tributary width for beam (ft ° Total (k) (KiFt) Total (k} T s
Clear span of beam (ft) DL due to slab 75.705 3.67¢

DL due to SDL 0.00 0.0¢
Weight of concrete (Ib/ft™) DL due to self weght 12.36 0.6¢
Slab thickness (in) DL due to line load 0.00 0.0(
Beam width (in) \EAM B-3 Total DL 88.07 4.2
Beam depth (in) IEAM B-3 Total LL 0.00 0.0

Total Loading 88.065 4.27!

SDL (Ib/ftz) rear wheel {26 kips ar wheel (26 kips)
LL {Ib/fE) origin _

Dead line load (k/ft) i's [TX ZTX
Dead Load Factor upport 1 Support 2 Support 3

Live Load Factor

Point Loads ! Rear wheels spaced 8 ft apart on the beam. Fire truck wheelbase is 17.2 ft.
Unfactored point load 1 (k) Axle load = 52 kips so each wheel is 26 Kips
Impact Factor
Loc. of Max. Moment (ft) | vy Unfactored Moments Unfactored = -~ °~ " '
. ' ! Max positive moment (k-ft): 263.6
2 Ma ~~gative moment (k-ft): =200 7,
. Maximum Shear {k): .6
idL U WaA, el
Location from origin (ft)
Location btwn supports Reactions at Support Unfactorec '
Moment at Support 1 (k-t):
Loc. of Max. Shear (ft) 206 Moment at Support 2 (k-ft):
Dist. of P2 from P1(ft) 8.0 Reaction at Support 1 (k): )
Reaction at Support 2 (k):




b (i,

h (in)

fc (ksi)

we (Ibft®)

fy (ksi)

Lc (bottom) (in)
L {top) {in)

£C

£S

B
Layers of rebar

TRUCK COURT
PILE CAP CHECK
RESCUE TRUCK REAR AXLE WHEELS ON PILE CAP

Concrete Beam "">dule

Vidth of beam ¢ ,.oxure) ACI 318-059.3.1]
)epth of beam @ (shear) ACI 318-05 11.1]
itrength of concrete
Veight of concrete Ec (ksi) AC| 318-05 8.5.1]
itrength of steel reinforcing Ey (ksi)
lear cover to bottom reinforcement
Jear cover to top reinforcement
Tax strain in concrete
lax strain in steel
ACI 318-05 10.2.7.3) le
|Es

Beam Longitudinal Reinforcing

Row of Reinforcing

Number of
Bars

. . A
Bar Size Re!nforcmg_ Bar rea .pezl
Diameter (in.} Bar (in“)
1.128
1.128
0
Beam Stirrups
% Section
Diameter \rea of steel | Remaining
Dre Cimn Flmdmsman ofe 221 (In) (il'lz) I v AL
0.5 0.2




TRUCK COURT
PILE CAP CHECK
RESCUE TRUCK REAR AXLE WHEELS ON PILE CAP

Beam Moment Capacity | Beam Shear Capacity |
Original [ Daditr~ad | Original T Dadirad |
As,(in’) 3.00 wrea of steel in bottom layer V. (k) 60.5!
As, (in%) 3.0( wrea of steel in second layer Vg (k) 141 .1:
As; (in%) 0.0( wea of steel in third fayer V= Ve Vs (k) 201 6:
Ast (inz) 8.0 ‘otal area of steel PV, (K) 151.2.
e (in) 1.6. Jist. to center of steel, 0 = bottom of long. reinforcement
d {in) 30.8. Jepth from top compression fiber to center of steel
a{in) 4.7 Jepth of compression section
M, (k*in) 6844 .5
&M, (k*in) 6160.1:
a ' Asfld
M,=Af,|d > V. =2y f.bd [ACI318-05(11.3.1.1)] V, === [ACI318-05(115.72)
Results for Two Equal Span Continuous Beam
Qriginal Moment | Reduced Moment Factored Positive ‘ Y
- o - e e -- PN Overstress
N/A
|0rigina| Shear Capacity | Keduceda snear Lapacity | %
T " - s 1 Overstress
25.23%




BEAM LOAD RATINGS - FINGER PIER



FINGER PIER

275 PSF
Loading Module
General inpu* ! Unfactored Load Factored Load
Loading Distributed Distributed
Tributary width for beam (ft Total (k) (Ft) Total (k) rr-seas
Clear span of beam (ft) DL due to slab 44.625 1.7
DL due to SDL 0.00 0.C
Weight of concrete (Ib/ft%) DL due to seif weght 38.25 1.£
Slab thickness (in) DL due to ling foad 0.00 0.C
Beam width {in) Total DL 82.88 3.2
Beam depth (in) Total LL 70.13 2.7
Total Loading 153
SDL (Ib/ft)
LL (Ib/t) origin
Dead line load (k/t) ? % ZTX
Dead Load Factor upport 1 Support 2 Support 3
Live Load Factor
Point Loads !
Unfactored point load 1 (k)
Impact Factor
Loc. of Max. Moment (f) = Unfactored Moments Unfactore * '
' ' | Max positive moment (k-f): 274
Max negative moment (k-ft): -487
Maximum Shear (k): 71
Reactions at Support Unfactored ' ~-*-—~ '
Moment at Support 1 (k-ft):
Loc. of Max. Shear (ft) 255 Moment at Support 2 (k-ft):
Dist. of P2 from P1(ft) 8.0 Reaction at Support 1 (k):
Reaction at Support 2 (k):




Beam Inputs

b (in)

h (in)

fc (ksi)

We {Ibfit°)
fy (ksi)

Lc {bottom) (in)

Lc {top) (in}

EC

£5

Layers of rebar

FINGER PIER
275 PSF

Co~--"*2 Bea— "*~"ile
T
fidth of beam @ (flexure} \CI 31805 9.3.1]
epth of beam | P (shear) ACI318-05 11.1]
trength of concrete
feight of concrete Ec (ksi) \Cl 318-05 8.5.1]
trength of steel reinforcing {Ey (ksi)

lear cover to bottom reinfercement
lear cover to top reinforcement

lax strain in concrete

ax strain in steel

WCI1318-05 10.2.7.3]

E—

Es

Beam Longitudinal Reinforcing

Row of Reinforcing

Number of
Bars

. . Clear Distance from % Section
Bar Size Re!nforcmg_ Bar Area _pir Reinforcing Row Below Remaining
Diameter (in.} Bar (in) fin Newean
1.128
0 |
0 |
_ Beam Stirrups
Section
Diameter | Area of steel| Remaining
Deaw &fan [ o T P I (in) (inZ} T e AL
0.5 0.2




Beam Moment Capacity

FINGER PIER
275 PSF

yun 1

Beam Shear Ca———°

Original ~ ~-"—-~ Original
As,(in®) 8.0 rea of steel in bottom layer " (K) 161.4
As, (in%) 0.0 rea of steel in second layer " (k) 58.5
As; (in%) 0.0 rea of steel in third layer f= Ve Vs (K) 220.0
Ast (in%) 8.0 otal area of steel Wi (k) 165.C
e {in) 0.5 list. to center of steel, 0 = bottom of long. reinforcement
d {im) 43.9 lepth from top compression fiber to center of steel
a (in) 2.5 )epth of compression section
M, {k*in) 10243.4
DM, (k*in) 92181
a ' A\fyd -
M, =Af|d=3 V. =2y f bd [ACI318-05(11.3.1.1)] v o= TACI318-05(11.5.7.2)
T s
Results for Two Equal Span Continuous Beam
Original Moment Reduced Moment Factored Positive %
- ot - oo R o mens R Overstress
N/A
U . %
Overstress

N/A




DECK LOAD RATINGS — PRESTRESSED CONCRETE















DECK LOAD RATINGS — CAST-IN-PLACE CONCRETE



General Inpu~—

Tributary width for beam (ft
Clear span of beam (it)

Weight of concrete (Ib/ft°)
Slab thickness (in)

Beam width (in)

Beam depth (in)

SDL (Ibrr)
LL (Ib/ft)
Dead iine load (k/ft)

Dead Load Factor
Live Load Factor

Point Loads
Unfactored point load 1 (k)
Impact Factor
Loc. of Max. Moment (ft) f

|LW. W IVIGA. Sledr LIy |

1u.u]

|Dist. of P2 from P{ft) |

59|

Loading Module

FINGER PIER
DECK

Unfactorea Load

Factored Load

Loading Distributed
Total (k) (kI

DL due to slab 0
DL due to SDL 0.00
DL due to self weght 1.88
DL due to line load 0.00

1Al LI, 1 88
N TRttt 7Tel L
B 1 widl LAl ‘P.Dég_u _C

origin

Total (k)

Distributed

LI TN

ﬁppoﬂ 1

LﬁSupport 2

Bl e ol BB e e e

LY P T |

Reactions at Support

Unfactored '

Moment at Su

pport 1 (k-ft):

Moment at Su

pport 2 (k-f):

Reaction at Support 1 (k)

Reaction at Support 2 (K):

[P |

lﬁupport 3



Beam Inpu*-

b (in)

h (in)

fc (ksi)

We (Ib/ft)

fy (ksi)

Lc {bottom) (in}

Lc {top) (in}

£C

ES

B

Layers of rebar

Concrete Beam Module

idth of beam

iepth of beam

trength of concrete

Jeight of concrete

trength of steel reinforcing

lear cover to bottom reinforcement
lear cover to top reinforcement

lax strain in concrete

lax strain in steel

\C! 318-05 10.2.7.3]

[Ec (ksi)

P (flexure)
P (shear)

Ey (ksi}

c
Es

Beam Longitudinal Reinforcing

FINGER FIER
DECK

ACI 318-059.3.1]
ACI 318-05 11.1]

ACI318-058.5.1]

Row of Reinforcing

Number of
Bars

Reinforcing Bar Area per Clear Distance from 9% Section
i Reinforcing Row Below R ini
Bar Size Diameter (in.) Bar (in?) o Smamna
0.625 0.3
0]
0
___ ©eam Stirrups
% Section
Diameter | Area of steel| Remaining
[ L [ N R D ) S Y (in) (inz) T AN
0.5 0.2




Beam Moment Capacity

Original T ®~-nnd

rea of steel in bottom layer
rea of steel in second layer
rea of steel in third layer

otal area of steel

FINGER PIER

DECK

Beam Shear Capacity

Original T S~dreaaa 1
s (K) 16.4.
's {K) 14.9;
'naVei Vg (k) 31.3
W, (k) 235

list. to center of steel, 0= bottom of long. reinforcement
lepth from top compression fiber to center of steel

iepth of compression section

As,(in%) 0.3
As, (in%) 0.0
As; (in) 0.0
Asy {in) 03
e (in) 0.3
d (in) 111
a (in) 0.3
M, (k*in) 136.7
DM, (k*in) 123.0-

. o

M =A fid-=—

arfa-2)

v, =2 f bd [AC1318-05(11.3.1.1)]

A f.d

5

V:

5

[ACI318-05(11.5.7.2)

Original Moment I

[ o U RS | R PR

1 UMNOInNail JN2Aar L.ANDACITY | KPOHCAN X»NPAF L.anacimy |

Results for Two Equai Span Continuous Beam
Reduced Moment Factored Positive Y%
oo e = c Overstress
T NA |
! %
Overstress
N/A




CURRENT AND ICE LOAD CALCULATION
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WAVE LOAD CALCULATION



Halcrow, Inc

22 Cortlandt Street

New York, NY 10007

Tel (212) 808-3990 Fax {212) 566-5059
www. halcrow.com

Technical note

Project  Hudson River Park — Pier 40

Note

Date  May 15, 2009

Wave Forces on Pile Cap beam and piles at Pier 40

. . Ref
Expansion Bridge Structure
Author  Furong Zhang, Atilla Bayram

INTRODUCTION

This memorandum presents the results of wave force calculations on the edge beam and

piles at the Pier 40 Finger Pier Extension in the Hudson River.

ENVIRONMENTAL PARAMETERS

Extreme wave climate at the site is provided in Hudson River Park Structural Design
Guidelines Rev, B report prepared by Arup (Arup, 2001), Table 1 summarizes environmental
parameters. Table 2 documents tidal planes published by NOAA for Battery Park City. It is based
on 1983-2001 tidal epoch. Local water depth in front of the structure is taken as 9.14 m-MLLW
(30 fi-MLLW) as it is given in project drawing. The deck level has been set at +3.42m-MLLW.

The design water level is selected as+1.56 m-MLLW,

Table 1- Wave parameters for the Pier 40 Finger Pier Extension Structure

Direction H; (m) T, (s) | Local water depth (n-MLLW)
Southerly 3.04 5.40 9.14
Westerly 1.05 2.60 9.14

Summary of Wave Forces on Deck andg Piles doc
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Table 2- Tidal Planes at Battery Park City Station

Tidal Planes Water Level (m}
100 vr Flood, Level 3 Hurricane 3.62
Highest Observed Water Level (9/12/1960) 312
MHHW 1.56
MHW 1.46
NGVD 1929 0.57
MLW 0.07
MLLW 0.00
Lowest Observed (2/276) -1.24

WAVE FORCES ON PILE CAP BEAM

The beams are 12.2 m in length {(dimensions perpendicular to the direction of wave travel) with a
cross-section of 1.3 m x 1.3 m (see Fig. 1). In order to calculate the forces on the beam the method
by McConnell et al. (2004) was used. An excel spreadsheet was prepared to facilitate the
calculations. Detailed calculations are attached. Table 3 summarizes predicted quasi-static and

maximum (i.e. short duration impact) horizontal forces on the beam.

Uplift forces due to waves was not considered. The wave force on the Finger Pier Extension is
considered to be the worst case condition and will therefore be applied to the Pier Shed structure

as well,

Summary of Wave Forces on Deck and Pites doc
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WAVE FORCES ON PILE

Existing piles which support the deck slab are similar in size to HP 14x89 steel H-piles. Force due
to waves on the pile is estimated using Morrison equations as recommended in Shore Protection
Manual (USACE SPM 1984). Pile cross section is assumed to be circular in order to simplify the
calculations. Table 4 summarizes predicted total maximum force, and associated moment with
moment arm with respect to the sea bed. Detailed calculations are attached. In short, the total
maximum force on the pile is estimated to be 3915 N. The force is estimated to be applied at a
point 8.2 m above the sea-bed.

Table 4- Wave forces on the pile

Moment arm

Directions Frnax (N) from mud line
(m)
Southerly | 3914.9 (0.88 kips) 8.2
Westerly 887.4 (0.2 kips) 10.3

Due to the relatively small load, these forces will not be applied to the structural model of the pile.
References
Arup, 2001, “Hudson River Park Structural Design Guidelines”, Arup, NY, USA.

McConnell, K, William, Allsop, lan, Cruickshank, 2004,” Piers, Jetties and Related Structures
Exposed to Waves - Guidelines for Hydraulic Loading, Thomas Telford, 250p.

USACE Shore Protection Guideline (SPM), 1984, Vol. 11, Coastal Engineering Research Center,
19

Summary of Wave Forces on Deck and Piles.doc



Source: Pier, Jetties and Related Structures Exposed to Waves- Guidelines for Hvdarulic Loadina-2004 by

McConnell at al.

INPUT DATA

Local Water Depth h, (m-MLLW) 9.14

Design Water Level (m-MLLW} 1.56

Deck Elev. (m-MLLW) 3.42

H; {m) 31

h (m) 10.7

Tm (S) 54

N, 660 Number of waves during the storm

B, {m) 12.2 Deck width perpendicular dominant wave dir.

B (m) 1.3 Dreck length (in direction of wave attack)

By, (m) 13 Deck slab heignt

ps (kg/im?} 1030.0] Density of seawater

q (mis?) 98 Gravitationa! accleration

P (kglm:’) 240004 Diensity of concrete

Coefficient for Vertical Force

(quasi-static), C, 1.0 Input- Table 5.5- Allsop et al. (2004)

Coefficient for Horizontal Force

(quasi-static), Cy, 1.0 Input- Table 5.7- Allscp et al. (2004)

Fomae ! qus Ratio 25 Input- Fig. 5-29 (The_re i'_s also detail calc methed to f_lnd Fmax- but it requires prediction of
J natural period of oscillation for the structure and not included in here}

L, (m) 455 Deep water wavelength

Ko (m'1) 0.1381 Deep water wave number

L (m) 420 Local wavelength

Hinax (M} 5.49 Max. wave height

Tlmax (M) 3.84 Max. wave crest elevation (selected as 0.7*Hy,)

C; (m) 0.56 Clearance between Design Water Level and Deck Bottom

Wave Forces on Deck-Southerly









Source: SPM 1984 (Morrsion Eq.)

INPUT DATA
Local Water Depth b, {(m-MLLW) 9.14
Design Water Level (m-MLLW} 1.56
H; {m) 3.05
d {m) 10,70
T, (s) 5.94
N, 660.00 Number of wavas guring the storm
D {m) 0.35
Ps (kg!m3) 1030.00 Density of seawalter
g (m/s?) 9.81 Gravitational accleration
Pe (kg}ms) 2400.00, Density of concrete
Drag Coefficient, Cp 0.70 Input- Fig
Inertia Coefficient , Cy 1.50 Inpui- Fig
L, {m) 55.0 Deep water wavelength
K, (m") 0.1142 Deep water wave number
L (m) 48.5 Locat wavelength
Hpyax (M} 5.49 Max_ wave height

Wave Forces on Piles



di{gT,% 0.0309

Hyi(gT,) 0.020 +——
H, (m) 6.9
H,oHaT,?) 0.0088
Kum 0.44 +—— Using Hy/H= 0.44 & dN{gT,) 0.0309
Kom 029 +—— Using Hy/H= 0.44 & dHgT,) 0.0309
Fi (N} 1956.9
Fou (N) 3339.2
n Do
sing H.of{gT,}) 0.0088 & df{gT,’} 0.0309
sing HyH=  0.44 & digT,) 0.0309
sing Hy/H= 0.44 & dHgT,}  0.0309
M (N.m} 12,1447
Mgy (N.m) 29.298.0
s n"2e
ing H.oflgT,’} 0.0088 & digT,’) 0.0309

Wave Forces on Piles
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MOORING ANALYSIS



HALCROW, INC.

CONTR: Cale. Sheet 1 Cont'd
Client: Project  1HUDSON RIVER PARK BERTH 40
Title: MOORING ANALYSIS FOR HORNBLOWER INFINITY

PURPOSE

To perform mooring analysis using quasi static method for preliminary design in order to predict

maximum mooring load for safe mooring of Hornblower Infinity at Hudson River Park Berth 40,

Compare the mooring results with previous mooring study done for LILAC.

DESIGN BASIS AND UNCONFIRMED ASSUMPTIONS

1.

A

10.

As per Reference 1, considered parameters are:

Maximum wind speed = 110 MPH (~96 knots) and

Current velocity = 2.0 knots

The location of the ship along the pier is assumed as shown through appendix 3.
Bollards are assumed to have 100 ton working capacity.

The mooring cables are assumed to have infinite strength.

Mooring line attachment points on the bollards are taken as effectively 11t above the pier
deck.

The pier height is considered 11 feet above low water datum (MLLW).

Future dredge depth is assumed as 50 ft from datum.

Each timber fender is assumed vertical, cylindrical and has constant c/s of 12" dia. The
fenders are made of Southern Pine (Structural no. 2, medium grain).Elastic Medulus =
1400 ksi

C/C distance between timber fenders is 8 ft.

Fender piles fixity point is calculated 11 ft. below mudline. Mudline is at EL - 15.00",

. Type of mooring lines used in the analysis is Steel Wire of 143 kips strength.
12.
13.
14,
15,
l6.
17.
18.

The Mooring Arrangement Plan is attached with OPTIMOOR Report sheet (Appendix 5).
Water level (distance between MLLW and MHHW) =5.12’

Width of estuary is considered as 2640 fi.

Distance between ship and fenders is 3

Bollards are assumed to be 4 1t far from the fenders.

Fender Performance curve is generated based on calculations shown through appendix 4.

Ship impacts the fenders at 5ft above the datum (MLLW).



HALCROW, INC.

CONTR: Calc. Sheet 2 Cont'd

Client: Project  HUDSON RIVER PARK BERTH 40

Title: MOORING ANALYSIS

19. Port side of the vessel is facing the berth.

20. The vessel target is the midship of the vessel. Berth target is the bollard G (see Mooring
Arrangement Plan, Appendix 5. The distance between the vesse! and ship target is 50°,

21, As per reference 1, Significant wave coming from south ;: Wave height = 10.00" ; Wave
period = 5.4 Secs

22. During regular tide, HWL EL.=5.12" ; LWL EL.= 0.0" , Time lag at slack = 60 mins
{assumed)

23, Flat side peints of the vessels are assumed same as LBP points on afi and forward sides.

24. Tidal velocity = 0.2 Knots/ft tide for EBB and 0.6 Knots/ft tide for flood condition.

25. Ship windage area is based on calculations by OPTIMO(

26. The soil type under mud line is soft clay.

DESIGN PROCEDURES

Mooring analysis is performed using OPTIMOOR. Following case is studied:

CASE I: Analysis for USCGC LILAC (WAGL - 227)

SHIP DATA:

OVERALL LENGTH = 205.3"

LBP = 190’ (assumed)

DEPTH = 22.8" { Draft + Free board {scaled from Fig in appendix 1)
BEAM = 46.4°

DRAFT = 7.9 (Light draft)

Trim (Draft aft minus draft forward) = 0.0" {(assumed)

BODY OF CALCULATION

The analysis was performed for:
» Wind speed = 96 knots; Wind direction = 90° from North.
» Current velocity = 2.0 knots; Current direction = 90° from North

» Wave height = 10.00" ; Wave direction = 90° from North; Wave period = 5.4 Secs
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CONCLUSIONS

The maximum lateral force (thrust) under wind, wave and current {including tidal current)

actions is observed on fender gg (See Arrangement plan, appendix 2).

Maximum lateral load noticed on fender gg = 19 Kips

Total lateral load on the deck = 253 kips

As the environmental loads push the vessel towards the vessel, two of the mooring lines are
in slack and rest two don’t experience high tensile forces.
Based on the results of the mooring analysis, the total lateral load imposed on the fender system and
pier structure over the 190 ft length (LBP)} of the vessel is 253 kips, or 1.2 kips per ft along the
length of the concrete edge beam. Below table shows the comparison with the mooring loads

generated by LILAC.

LILAC Hormblower Infinity
LOA {ft) 173.3 205.3
Beam (ft) 32 46.4
Draft (ft) 11.25 7.9
Side windage area (ft?) above deck 2702 3524
Maximum fender load (kips) 19 19
Total lateral load on the deck (kips) 192 253
LPB (ft) 160 190
Pressure the concrete edge beam (kips/ft) 1.2 1.33
Fender number within parallel body 15 18
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APPENDIX 2:
OPTIMOOR INPUT AND OUTPUT FILES

Berth Data for BERTH 40: HUDSON PAR
(file ¢:\OPTIMOOR\pier 40 rerun\Berth40_Hudson_River_Park.bth)

uUnits in ft & kips

Left to Right of Screen Site Plan Points: g’
width of Estuary (for Current): 2640
Pier Height (Fixed) above Datum: 11.0
Dredge
Dist of Berth Target to Right of Origin: 520.0
wind speed specified at Height: 33.0

current Specified at Depth:  mean

pepth below Datum: 50.0

Hook/ X-Dist Dist to Ht above allowable
Bollard to origin Fender Line Baerth Load
A 20.0 4.0 1.0 220
B 90.0 4.0 1.0 220
C 180.0 4.0 1.0 220
D 270.0 4.0 1.0 220
E 350.0 4.0 1.0 220
F 430.0 4.0 1.0 220
G 520.0 4.0 1.0 220
H 600.0 4.0 1.0 220
I 700.0 4.0 1.0 220
] 8§00.0 4.0 1.0 220
Fender  Xx-Dist Ht above width Face Contact
to Origin patum Along Side Area (ft?)
aa 664.0 11.0 1.0 11.0
#]s] 672.0 11.0 1.0 11.0
cC 680.0 11.0 1.0 11.0
dd 688.3 11.0 1.0 11.0
ee 488.0 11.0 1.0 11.0
f 496.0 11.0 1.0 11.0
EE 504.0 11.0 1.0 11.0
512.0 11.0 1.0 11.0
11 520.0 11.0 1.0 11.0
aa 528.0 11.0 1.0 11.0
536.9 11.0 1.0 11.0
11 544.0 11.0 1.0 11.0
mm 552.0 11.0 1.0 11.0
nn 560.0 11.0 1.0 11.0
[o]0] 568.0 11.0 1.0 11.0
PP 576.0 11.0 1.0 11.0
aq 584.0 11.0 1.0 11.0
rr 592.0 11.0 1.0 11.0
S5 600.0 11.0 1.0 11.0
tt 608.0 11.0 1.0 11.0
uu 616.0 11.0 1.0 11.0
v 623.9 11.0 1.0 11.0
ww 632.0 11.0 1.0 11.0
XX 640.0 11.0 1.0 11.0
vy 648.0 11.0 1.0 11.0
zz 656.0 11.0 1.0 11.0
Fender Load-Compressign Data
aa 0 100 200 300 400 500 600 kips
0.03 2.08 4.17 6.25 8.34 10.43 12.50 ft
bb 0 100 200 300 400 500 600 kips

0.03 2.08 4.17 6.25

8.34 10.43 12.50 ft
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cc 0 100 200 300 400 500 600 kips
0.03 2.08 4.17 6.25 8.34 10.43 12.50 ft

dd 0 100 300 300 400 500 600 kips
0.03 2.08 4.17 6.25 8.34 10.43 12.50 ft

ee 0 100 300 300 400 500 600 kips
0.03 2.08 4.17 6.25 8.34 10.43 12.50 ft

ff 0 100 300 300 400 500 600 kips
0.03 2.08 4.17 6.25 8.34 10.43 12.50 ft

ag 0 100 300 300 400 500 600 kips
0.03 2.08 4.17 6.25 8.34 10.43 12.50 ft

hh 0 100 300 300 400 500 600 kips
0.03 2.08 4,17 6.25 8.34 10.43 12.50 ft

i1 0 100 300 300 400 500 600 kips
0.03 2.08 4.17 6.25 §.34 10.43 12.50 ft
ij 0 100 300 300 400 500 600 kips

0.03 2.08 4.17 6.25 8.34 10.43 12.50 ft

kk ¢ 100 300 300 400 500 600 kips
0.03 2.08 4.17 6.25 B8.34 10.43 12,50 ft

11 0 100 300 300 400 500 600 kips
0.03 2.08 4.17 6.25 8.34 10.43 12.50 ft

mm ¢ 100 300 300 400 500 600 kips
0.03 2.08 4.17 6.25 8.34 10.43 12.50 ft

nn ¢ 100 300 300 400 500 600 kips
0.03 2.08 4.17 6.25 8.34 10.43 12.50 ft

00 0 100 300 300 400 500 600 kips
0.03 2.08 4,17 6.25 8.34 10.43 12.50 ft

pp 0 100 300 300 400 500 600 kips
0.03 2.08 4.17 6.25 8.34 10.43 12.50 ft

aq 0 100 300 300 400 500 600 kips
0.03 2.08 4.17 6.25 8.34 10.43 12.50 ft

rr 0 100 300 300 400 500 600 kips
.03 2.08 4.17 6.25 8.34 10.43 12.50 ft

S5 0 100 300 300 400 500 600 kips
0.03 2.08 4.17 6.25 B8.34 10.43 12.50 ft

tt 0 100 300 300 400 500 600 kips
0.03 2.08 4,17 6,25 8,34 10.43 12.50 ft

uu 0 100 300 300 400 500 600 kips
0.03 2.08 4.17 6.25 8.34 10.43 12.50 ft

vV 0 100 300 300 400 500 60O kips
0.03 2.08 4.17 6.25 8.34 10.43 12.50 ft

ww 0 100 300 300 400 500 600 kips
0.03 2.08 4.17 6.25 8.34 10.43 12.50 ft

XX 0 100 300 300 400 500 600 kips
0.03 2.08 4.17 6.25 &.34 10.43 12.50 ft

Yy 0 100 300 300 400 500 600 kips
0.03 2.08 4.17 6.25 8.34 10.43 12.50 ft

zz 0 100 300 300 400 500 600 kips
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0.03 2.08 4.17 6.25 8.34 10.43 12.50 ft

vessel Data for Hornblower infinity
(file C:\OPTIMOOR\pier 40 rerun\Berth40_Hornblowerinfinity.vs1)
units in ft, dinches, & kips
Longitudinal datum at Midsﬁip

LBP: 190.0
Breadth: 46.4
Depth: 22.8
Target: 0.0 fwd from midshiq and 0.0 above deck at side
End-on projected windage area: 796 above deck leve

Side projected windage area: 3525 above deck Tevel
Fendering possible from: 0.350 iBP aft of midship
to: 0.400 LBP fwd of midship
Current drag data based on: OPTIMOOR (Generic Data)
wind drag data based on: OCIMF Tanker (U-shaped Bow)

Flatside Contour
X-dist -66.5 76.0

Ba:e Line
Line Fair- Fair- Ht on Dist to Brake Pre- Line Tail Segment-1
No. Lead X tead ¥ Deck Winch Limit Tensjon  Size-Type-BL Lgth-Size-Type-BL
1 92.6 23.2 0.9 . 0.0 1.7 sw 143
2 77.2  23.2 0.0 0.0 0.0 3.7 sw 143
3 -49.9  23.2 0.0 0.0 0. 3.7 sw 143
4 -B§.2 23.2 0.0 0.0 0.0 3.7 sw 143

Codes for Types of Line:
Sw: Steel wire (steel core)

Static Mooring Response for Hornblower infinity at BERTH 40:

HUDSON PAR
units in ft & kips (file C:\OPTIMOOR\pier 40 rerun\Berth40_Hudson_River_rark.OPT)
Remarks:
Static Time sweep up to: 1141 Aapr 24 2009
water Level: 1.32 above Datum

praft: 7.9
Trim: 0.0
Bottom Clearance: 43.4
Deck Level at Target: 5.2 above pier
significant wave Ht: 10.01
wave Mean Period: 5.4 sec
wave Direction True: a0°
wave Direction to Berth X-axis: 20°
Current: 2.82 knots
current Direction True: 90°
current Direction to Berth X-axis: 90°
wind Speed: 96 knots
wind pirection True: 90°
wind Direction to Berth X-axis: 90°

Ffwd Offser of vessel Target: 50.0 from Berth Target
Total End-On windage Area: 1487
Total Side windage Area: 6356
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. Longitudinal Transverse Yyaw Moment/LBP
wave Drift Force: 0.0 0.5

Current Drag Force: 0.0 21.1 0.0
wind Drag Force: -14.1 204.8 -11.2
Total Force: -14.1 252.3 ~10.7

Vessel Moves(at Target): 0.1 fwd 0.3 inw -0.1° stbd 0.0 up

0.0 fwd 0.3 inw -0.1" sthd 0.0 up

Line to Pull Tot.Line In-Line Winch worst Line Percent

Bollard -in Length  +Motion Slippage Time Tension Strength
1-1 0.00 37.8 1141 0.0 0%
2-G 0.00 127.3 1141 5.4 4%
3-H 0.00 BO.1 1141 0.0 0%
4-F 0.00 52.1 1141 8.8 6%

Fender  Thrust Compression Pressure Contact Area

ﬁﬁ 19 (.42 .7 100%

18 0.41 .7 100%

i1 i8 0.40 1.6 100%

ﬂﬂ 17 0.39 1.6 100%

i7 0.37 1.5 100%

11 i6 0.36 1.5 100%

mm i6 0.35 1.4 100%

nn 15 0.34 1.4 100%

00 14 0.33 1.3 100%

pp 14 0.31 1.3 100%

qq 13 0.30 1.2 100%

rr 13 0.29 1.1 100%

55 12 0.28 1.1 100%

tt 11 0.27 1.0 100%

uu 11 0.26 1.0 100%

vy 10 0.24 0.9 100%

ww 10 0.23 0.9 100%

XX 9 0.22 0.8 1.00%

Total

Hook/ X- Y- other other Horiz bpirection
Bollard Force Force X-Load y-Load Force in plan uplift
F 8.8 0.6 B.B 86° 0.7
G 5.4 0.1 5.4 Bg° 0.2

Approximate natural periods
surge: 4.0 Sway: 7.3 secs

OPTIMCOR Version 6.1.16 Tension Technology International @ 29 June 2012
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PIER 40 ANALYSIS SUMI \RY

TYPE OF CONSTRUCTION

Steel H piles {14BP89) were driven to the hard rock below the mud and silt soil. The mud
elevation varies between 10 to 30 feet below Mean Sea Level (MSL). The concrete decks
were built on the top of steel piles. The top elevation of decks is at 11' above MSL. The
concrete decks consist of precast 12" solid concrete slabs and cast-in-place concrete girders.
There is a 2" asphaltic concrete wearing surface on the top of slab. The referenced structural
drawings are available by Roberts and Schaefer Co. dated April 1957.

A two-story building was built on the perimeter of the pier, creating an 0" shaped structure.
The building serves as parking spacing in majority of the area, and an office space on the
east end. The building is composed of 68" deep precast concrete slabs, “I" beams, reversed
"T" girders and cast-in-place concrete columns. The referenced structural drawings are
available by Roberts and Schaefer Co. dated February 1960.

The lateral system of building to resist the wind and earthquake is the concrete
moment connection system. The first floor is about 20 feet in height, and the second floor
is about 18 feet in height. There is a 3 foot high parapet at the top of the building perimeter.

LATERAL ANALYSIS ASSUMPTION

The following approaches and assumptions are taken in the modelling:

1) The fixed point of "H" pile at base is at the 12'-0" below the mud line. It was verified by
the “LPILE” analysis based on soil report by Mueser Rutledge Consulting Engineers
dated April 1979 with boring holes at the west side of the pier.

2) Top of "H" pile is treated as fixed point within the concrete deck systems {girders or
slabs).

3) The portions of the pier divided by expansion joints act independently to the lateral
loads.

4) Steel piles are of the yielding strength F, = 36 ksi, based on bearing pile properties in
“Steel Construction” AISC Fifth Edition 1958.

5) Average concrete strength is 4.375 ksi. Concrete is cracked. The properties for the
concrete members of structure with cracked sections, base on AC! 318 - 05:

Beams.................o 0.356 4
Calumns................ 0.70 14
Cobso 025



DESIGN LOADS

1} Self —weight of structure: to be calculated by ETABS and SAP automatically.

2) Superimposed dead load, including topping: on building slab 20 psf and on pier slab
30 psf.

3) Wind: ASCE 7-98, 110 MPH, Exposure C and I,=1.0.
4) Wave; 223 PSF on edge beam {north-south direction only)

5) Seismic: NYC Building Code 2004, A = 0.15, site coefficient = 1.2 and I, = 1.0,
Ry = 5 for main pier, R, = 3 for finger pier

6) Ice: 8" thick ice, and 14 Kips acting on piles and 1.54 Kips on side of piles. (north-
south direction only)

7) Current: current velocity to be 1.5 knots and acting on piles with 10.2 plf.

ANALYSIS PROCEDURE

Given the complexity of the structures, a series of three-dimensional computer analyses was
conducted using the ETABS and SAP computer programs, both developed by Computers
and Structures Inc., of Berkeley, California.

Previous experience with other structures had established the importance of incorporating
gravity loads directly into the lateral analysis. Accordingly, ETABS and SAP were used to
evaluate building and pier movements and the distribution of forces within the columns due
to the gravity loads. P-Delta effects are automatically included in the ETABS and SAP
analyses.

Two portions of the pier are taken to represent the actual building and pier situation. One is
taken from the North — West corner of the pier with a 300x220 foot portion; and the other one
is from the “finger pier,” a narrow portion of pier at South — West corner jutting into deeper
water. The finger pier has been modelled in SAP due to the geometry of the structure’s
battered piles.

The models are dependent on the average mud line elevation. The outer piles in the N-VW are
assumed to 15°-0" below MSL (Mean See Level) and interior ones are 12'-0" below MSL. The
mud line under the finger pier is taken as 30°-0” below MSL.











































































FINGER PIER STRUCTURAL MODEL

































































