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ROLLED STEEL SHAPES 

-.--
H 

.. 
PILES •• l·-w BEARING I -+{ 

' .l x-·- :---·-x 
DIMENSIONS AND I 

I 
I .; 

It I _., _ PROPERTIES FOR DESIGNING _ :1 ___ , 

,} 
,·r 

I I I 
I I 
r------b-·---4 

Flan11e Web AXIS X-X AXIS Y-Y 
Seo ti on Weight Area. Depth Thick-
Number per Width Thick- ness 

•nd Foot ness I s r I' S' r' 
Nominal A d b t w 

Size -- --- ------- -- ----Lb. In.' In. In. In. In. ln,4 ln.3 In. ln.• ln.3 In. ---- --- -- -- --- -- ---- ----
.. .. 

117 34.44 14.234 14.885 .805 .805 12'28.5 172.6 5.97 443.1 59.6 3.69 

·~ 
102 30.01 14.032 14.784 .704 .704 1055.1 150.4 5.93 379.6 51.3 3.56 . '~~ 
~ ' ' 

14x14J.-2 "-,~~ 26.19 13.856 14.696 .616 .616 909.1 131.2 5.89 326.2 44.4 3.53 
i 

73 21.46- 13.636 14.586 .506 .506 733.1 107.5 5.85 261.9 35.9 3.49 
. 

BP12 74 21.76 12.122 12.217 .607 .607 566.5 93.5 6.10 184.7 30.2 2.91 

12 x 12 53 15.58 11.780 12.046 .436 .436 394.8 67.0 5.03 127.3 21.2 2.86 

BP10 57 16.76 10.012 10.224 .564 .564 294.7 68.9 4.19 100.6 19.7 2.45 

10 x 10 42 12.35 9.720 10,078 .418 .418 210.8 43.4 4.13 71.4 14.2 2.40 

' 

' l 

BP 8 I 
! 

' 36 10.60 8.026 8.\58 .446 .446 119.8 29.9 3.36 40.4 9.9 1.95 
8x8 I 

L 
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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.I.S.C. Specification.) 

Code of Standard Practice; as revised April 26, 1956. 

AMERICAN INSTITUTE 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 Code 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, 
A58.1-1945. 

AMERICAN INSTITUTE 01=' STEEL. CONSTRUCTION 
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A. I, S. C. SPE:CIFICATION 

(3) BENDING. 

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

(See Section 26 (a) ) ..... -................ -........................................... 20,000 
Compression on extreme fibers of rolled sections plate 

girders, and built-up members. 

With ~t°ot in excess of 600,................................................ 20,000 

With Id in excess of 600, ............................................ :. 12,000,000 
hl . ~ 

bt 
in which I is the unsupported length and d the depth, of the 
member; b ls the width, and t the thickness, of its compression 
flange; all in inches; except that l 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 hending, 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 ahove 
stated; provided that the section modulus used oyer 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. 

For columns proportioned for combined axial and bending stresses, 
the maximum unit hending 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. 

Rivets ....... ............ ... ..... ........... ............. ........ ...... ..... ........ ............ 15,000 
Pins, and turned bolts in reamed or drilled hoies.................. 15,000 
Unfinished bolts.......................................................................... 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....................................... 13,600 
on section through throat of butt weld.............................. 13,000 

(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.Ja (Cont'd.) 
Historical Summary of ASTM Specifications for Structural Steel 

Tensile 
Date Specification Material Yield Point, Strength I, 

ksi ksi 
1949 A6-49T* 

* Issued as a tentative 
standard covering 
delivery requirements 
for A 7 steel. \ 

A7-49T Stn1ctural Steel Yi Tensile Str. :::JJ 60/72 

A141-49T Rivet Steel 28 52/62 
1958 A373-58T Stn1ctural Steel 32 58-75 
1961 A7-61T Structural Steel 

All shapes 33 60175 
Plates/bars to 1112 in. 33 60/72 
Plates/bars over l Yi in. 33 60175 

1962 A36-62T Structural Steel 
All shapes 36 58/80 
Plates to 8 in. 36 58/80 
Bars to 4 in. 36 58/80 

1963 A242-63T HSLA Steel: I 
Group I shapes & 
plates/bars to 34 in. 50 70 
Group 2 shapes & 
plates/bars over 3/.i to 1 Yi 
in. 46 67 
Group 3 shapes & 
plates/bars over 112 to 4 
in. 42 63 

A440-63T High-Strength Steel: 
Group I shapes & 
plates/bars to 3.hl in. 50 70 
Group 2 shapes & 
plates/bars over 3/.i to 1 Y2 
in. 46 67 
Group 3 shapes & plates 
over 1 Yi to 4 in. 42 63 
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L-PILE ANALYSIS 
(PILE POINT OF FIXITY CALCULATION) 
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HP. l po 
============================================================================== 

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 ENSDFT, Inc., 1985-2003 
All Rights Reserved 

======-======================================================================= 

This program is licensed to: 

humi 
HALCRDW 

Path to file locations: 
Name of input data file: 
Name of output file: 
Name of plot output file: 
Name of runtime file: 

c:\Documents and settings\HuMi\Desktop\ 
HP. l pd 
HP. l po 
HP. l pp 
HP. l pr 

Time and Date of Analysis 

Date: April 23, 2009 Time: 16:25:35 

Problem Title 

HP PILE 

Program Options 

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. 1 po 
- Analysis for fixed-length pile or shaft only 
- No computation of foundation stiffness matrix elements 
- output 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 

128 
100 

- Deflection tolerance for convergence 
- Maximum allowable deflection 

1. OOOOE-05 in 
l.0000E+02 in 

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 Structural Properties and Geometry 

Pile Length 
Depth of ground surface below top of pile= 
slope angle of ground surface 

2166.00 in 
312.00 in 

.00 deg. 

Structural properties of pile defined using 2 points 

Point Depth Pile 
x Diameter 
in in 

--------- -----------
1 0.0000 13. 830 
2 2166.0000 13. 830 

Moment of 
Inertia 

i n**4 
----------

326.0000 
326.0000 

Pi le 
Area 

Sq.in 

203. 3000 
203. 3000 

Modulus of 
Elasticity 
lbs/Sq.in 

29000000.000 
29000000.000 

soil and Rock Layering Information 

The soil profile is modelled using 3 layers 

Layer 1 is soft clay, p-y criteria by Matlock, 
Distance from top of pile to top of layer 
Distance from top of pile to bottom of layer= 

L~yer 2 is sand, p-y criteria by Reese et al., 
Distance from top of pile to top of layer = 
Distance from top of pile to bottom of layer= 
p-y subgrade modulus k for top of soil layer= 
p-y subgrade modulus k for bottom of layer = 

Layer 3 is sand, p-y criteria by Reese et al., 
Distance from top of pile to top of layer 
Distance from top of pile to bottom of layer 

Page 2 

1970 
312.000 in 

1116.000 in 

1974 
1116.000 in 
1812.000 in 

125.000 lbs/in**3 
125.000 lbs/in**3 

1974 
1812.000 in 
2166.000 in 

13 



p-y subgrade modulus k for top of 
p-y subgrade modulus k for bottom 

(Depth of lowest layer extends 

HP. l po 
soil layer 
of layer 

125.000 lbs/in**3 
125.000 lbs/in**3 

.00 in below pile tip) 

Effective unit weight of soil vs. Depth 
--------------------------------~---------------------------------------------
Distribution of effective unit weight of soil with depth 
is defined using 6 points 

Point Depth x Eff. unit weight 
No. in l bs/i n*"3 

---------- ----------------
1 312.00 .01600 
2 1116. 00 .02180 
3 1116.00 .03040 
4 1812.00 .03040 
5 1812.00 .03620 
6 2166.00 .03620 

shear strength of soils 

Distribution of shear strength parameters with depth 
defined using 6 points 

Point Depth X cohesion c Angle of Friction 
No. in lbs/in**2 Deg. 

-------- ---------- ------------------
1 312. 000 .34700 .00 
2 1116.000 2.77800 .00 
3 1116.000 .00000 38.00 
4 1812.000 .00000 38.00 
5 1812.000 .00000 40.00 
6 2166.000 .00000 40.00 

Not.es: 

E50 or 
le.rm 

.02000 

.02000 

(1) cohesion= uniaxial compressive strength for rock materials. 
(2) values of E50 are reported 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 
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HP. l po 

Static loading criteria was used for computation of p-y curves 

Distributed Lateral Loading 

Distributed lateral load intensity defined using 2 points 

Point D~pth x Di st. Load 
No. 1 n lbs/in 

---------- ----------
1 58.800 -125.00000 
2 70.800 -125.00000 

Pile-head Loading and Pile-head Fixity Conditions 

Number of loads specified 1 

Load Case Number 1 

Pile-head boundary conditions are shear and slope (BC Type 2) 
-2000.000 lbs Shear force at pile head = 

Slope at pile head = 
Axial load at pile head 

.000 in/in 

.000 lbs 

(zero 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 
Specified shear force at pile head 
Specified slope at pile head 
Specified axial load at pile head 

and slope (BC Type 2) 
-2000.000 lbs 
O.OOOE+OO in/in 

.000 lbs 

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

Depth Deflect. Moment Shear slope Total 
x y M v s Stress 
in in lbs-in lbs Rad. l bs/i n''*2 

-------- --------- ----------- ----------- ----------- -----------
0.000 -5.002 917084.6109 -2000.0000 2.624E-17 19452.8837 

16. 922 -4.988 883240.8609 -2000.0000 .001611 18735.0017 

Page 4 

soil Res 
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lbs/in 
-----------

0.0000 
0.0000 



33. 844 -4.947 849397.1109 
HP.lpo 

-2000.0000 . 003162 18017 .1197 0.0000 
50.766 -4.881 815553.3609 -2000.0000 .004652 17299.2377 0.0000 
67.688 -4.790 781709.6109 -3057.6172 .006081 16581. 3557 0.0000 
84.609 -4.675 712072.1292 -4115.2344 .007418 15104.2294 0.0000 

101. 531 -4.539 642434.6476 -4115. 2344 .008631 13627 .1030 0.0000 
118.453 -4.383 572797.1659 -4115.2344 .009718 12149. 9767 0.0000 
135.375 -4.210 503159.6842 -4115.2344 .010681 10672. 8504 0.0000 
152.297 -4.021 433522.2025 -4115.2344 .011519 9195.7240 0.0000 
169.219 -3.820 363884.7208 -4115.2344 .012233 7718. 5977 0.0000 
186 .141 -3.607 294247.2391 -4115.2344 .012822 6241.4713 0.0000 
203.063 -3.386 224609.7574 -4115.2344 . 013286 4764.3450 0.0000 
219.984 -3.158 154972.2757 -4115.2344 . 013626 3287.2187 0.0000 
236.906 -2.925 85334.7940 -4115.2344 . 013841 1810.0923 0.0000 
253.828 -2.689 15697. 3123 -4115.2344 . 013932 332.9660 0.0000 
270.750 -2.453 -53940.1693 -4115.2344 . 013897 1144.1603 0.0000 
287.672 -2.219-123577.6510 -4115.2344 . 013738 2621. 2867 0.0000 
304. 594 -l.988-193215.1327 -4115.2344 . 013455 4098. 4130 0.0000 
321. 516 -l.764-262852.6144 -4002. 5901 . 013047 5575.5394 13.3135 
338.438 -l.547-328677.7898 -3728.1576 .012517 6971.8004 19.1218 
355.359 -l.340-389027.4495 -3355.9820 . 011875 8251. 9166 24.8657 
3 72. 281 -l.145-442256.8056 -2888.1895 .011131 9380.9994 30.4227 
389.203 -.963250-486774.6128 -2329.0260 .010300 10325.2959 35.6649 
406.125 -.796334-521079.7794 -1684.9423 .009398 11052.9653 40.4595 
423.047 -.645200-543799.3802 -991. 305 7 .008445 11534.8856 41. 5216 
439.969 -.510537-554629.2819 -290.7035 .007462 11764.6058 41. 2827 
456.891 -.392673-553637.8781 400.9258 .006470 11743.5765 40. 4611 
473.813 -.291578-541060.4509 1073.4688 .005490 11476. 7884 39.0269 
490.734 -.206871-517307.6682 1716. 2004 .004543 10972.9525 36.9377 
507.656 -.137832-482977.7932 2317.4288 .003648 10244.7590 34.1217 
524.578 -.083423-438877.1868 2863.6491 .002823 9309.3121 30.4362 
541. 500 -.042306-386061.1699 3337 .1411 .002084 8188.9969 25.5259 
558.422 -.012883-325935.8173 3705.5469 . 001447 6913. 6386 18. 0161 
575.344 .006668-260651.5671 3729.8179 9.221E-04 5528.8515 -15.1475 
592.266 .018324-199704.7925 3414.1307 5.lOlE-04 4236.0694 -22.1637 
609.188 .023931-145104.5820 3012.8490 2.015E-04 3077. 9085 -25.2639 
626.109 .025144 -97738.6854 2572.8599 -1. 583E-05 2073.1994 -26.7385 
643.031 .023395 -58029.3534 2117.0478 -1. 552E-04 1230.8987 -27 .1340 
659.953 .019890 -26089.8476 1661. 7243 -2.305E-04 553.4089 -26.6808 
676.875 .015594 -1790.3722 1220. 2079 -2.555E-04 37.9768 -25.5022 
693.797 .011244 15206.5623 804.1218 -2.435E-04 322.5564 -23.6751 
710.719 .007354 25424.1238 424.0006 -2 .071E-04 539.2878 -21.2515 
727.641 .004235 29556.3335 89.6791 -l.579E-04 626.9388 -18.2621 
744.563 .002010 28459.2006 -189.1928 -l.060E-04 603.6668 -14.6979 
761.484 6.48E-04 23153.3385 -401.3488 -5.978E-05 491.1207 -10.3769 
778.406 -1. 29E-05 14876.0509 -461. 3911 -2.575E-05 315. 5457 3.2805 
795.328 -2.23E-04 7538 .1320 -367.7597 -5.688E-06 159.8963 7.7858 
812.250 -2.05E-04 2429.6832 -235.9200 3.232E-06 51. 5376 7.7963 
829.172 -l.14E-04 -446.2865 -113.9522 5.008E-06 9.4665 6.6191 
846.094 -3.59E-05 -1426. 8873 -18.1563 3. 331E-06 30.2666 4.7031 
863.016 -l.18E-06 -1060. 7622 38.1817 l.105E-06 22. 5005 1.9555 
879.938 1. 45E-06 -134.6741 32.7552 3.490E-08 2.8567 -2.5969 
896.859 1. 22E-09 47.7979 3.9805 -4.285E-08 1. 0139 -.8040 
913.781 -l.05E-ll .040893 -1.4123 -3.597E-ll 8.674E-04 .1666 
930.703 -4.32E-16 -3.478E-04 -.001208 3.113E-13 7. 377E-06 l.452E-04 
947.625 3.53E-18 -l.449E-08 l.028E-05 1. 276E-17 3.074E-10 -1. 214E-06 
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964.547 1. 46E-22 1.165E-10 
HP, l po 

4.282E-10 -1.043E-19 2. 472E-12 -5.143E-ll 
981. 469 -l.13E-24 4.901E-15 -3.443E-12 -4.320E-24 1.040E-16 4. 069E-13 
998.391 0.000 -3.736E-17 -1.448E-16 0.0000 7.926E-19 1. 738E-17 

1015. 0.000 -1. 585E-21 1.104E-18 0.0000 3.362E-23 -1. 305E-19 
1032. 0.000 l.148E-23 4.683E-23 0.0000 2.436E-25 -5.615E-24 
1049. 0.000 0.0000 -3.393E-25 0.0000 0.0000 0.0000 
1066. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1083. 0.000 0.0000 0.0000 0.0000 0.0000 0. 0000 
1100. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1117. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1134. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1151. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1168. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1185. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1201. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1218. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1235. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1252. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1269. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1286. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1303. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1320. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1337. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1354. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1371. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1388. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1405. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1421. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1438. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1455. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1472. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1489. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1506. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1523. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1540. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1557. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1574. 0.000 0.0000 0.0000 0. 0000 0.0000 0.0000 
1591. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1608. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1625. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1641. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1658. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1675. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1692. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1709. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1726. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1743. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1760. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1777. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1794. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1811. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1828. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1844. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1861. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
1878. 0.000 0.0000 0.0000 0.0000 0.0000 0.0000 
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1895. 0.000 0.0000 
HP. l po 
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. 

output summary for Load case No. 

Pile-head deflection 
Computed slope at pile head 
Maximum bending moment 
Maximum shear force 
Depth of maximum bending moment 
Depth of maximum shear force 
Number of iterations 
Number of zero deflection points 

1: 

-5.00169272 in 
2.62435E-17 
917084.611 lbs-in 

-4115.234 lbs 
0.000 in 

270.750 in 
25 
21 

Summary of Pile-head Response 

Definition ot symbols for pile-head boundary conditions: 

y = pile-head displacment, in 
M = pile-head moment, lbs-in 
v = pile-head shear force, lbs 
s = pile-head slope, radians 
R = rotational stiffness of pile-head, in-lbs/rad 

BC Boundary Boundary Axial Pile Head 
Type Condition Condition Load Deflection 

1 2 lbs in 

Maximum 
Moment 
in-lbs 

------------ ------------ ----------- ----------- -----------
2 V= -2000.000 S= 0.000 0.0000 -5.0017 917084.6109 

Page 7 

0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 

Maximum 
shear 
lbs 

-----------
-4115. 2344 

18 



HP. 1 po 

The analysis ended normally. 
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Ha/crow NOAM CALCULATION SHEE No Rev: 

Project: PIER 40 CONDITION SURVEY 

Subject: 
DEAD LOAD CALCULATIONS FOR STEEL H-PILE LOAD RATING CALCS. 

PIER SHED 

Reva 

DEAD LOAD FOR THE PIER SHED INCLUDES THE DECK PLANKS WITH 2 IN. WEARING 

SURFACE, PILE CAPS, PILE CAPS BEAMS, AND SELF-WEIGHT OF PILE 

ELEMENT VOLUME 
CONG. UNIT WEIGHT 

LOAD (KIPS) 
(KIPS/CF) 

DECK PLANKS 364.6 0.15 54.7 

PILE CAPS 45.0 0.15 6.8 

BEAMS 75.0 0.15 11.3 

SELF-WEIGHT - - 2.9 

TOTAL 75.6 

TRIBUTARY AREA 

SPAN 12.5 FT 

WIDTH 25 FT AREA 312.5 jsF 

DECK PLANKS 

DECK THI CKNESS 12 IN. 

WEARING SURFACE 2 IN. 

TOTAL THICKNESS 1.2 FT VOLUME 364.6 jcF 

PILE CAPS 

WIDTH 3 FT 

LENGTH 3 FT 

HEIGHT 5 FT VOLUME 45.0 jcF 

PILE CAPS BEAMS 

WIDTH 2 FT 

HEIGHT 3 FT VOLUME 75.0 jcF 

SELF-WEIGHT 

PILE LENGTH 33 FT 

LBS.IFT 89 LBS.IFT LOAD 2.9 !KIPS 

By: JC Date: 5/29/2009 

Check Date: 5/3012009 
By: 

References/Results 

NOAM Calculation Sheet 



Ha/crow NOAM CALCULATION SHEEl No: 2 Rev: 

Project: PIER 40 CONDITION SURVEY By: JC Date: 5/29/2009 

Subject: Check Date: 5/30/2009 
DEAD LOAD CALCULATIONS FOR STEEL H-PILE LOAD RATING CALCS. 

By: 

References/Results 

TRUCK COURT 

DEAD LOAD FOR THE TRUCK COURT INCLUDES THE DECK PLANKS WITH 2 IN. WEARING 

SURFACE, PILE CAPS, PILE CAPS BEAMS, AND SELF-WEIGHT OF PILE 

ELEMENT VOLUME 
CONC. UNIT WEIGHT 

LOAD (KIPS) 
(KIPS/CF) 

DECK PLANKS 504.7 0.15 75.7 

PILE CAPS 45.0 0.15 6.8 

BEAMS 123.6 0.15 18.5 

SELF-WEIGHT - 2.4 

TOTAL 103.4 

TRIBUTARY AREA 

SPAN 20.6 FT 

WIDTH 21 FT AREA I 432.6 !SF 

DECK PLANKS 

DECK THICKNESS 12 IN. 

WEARING SURFACE 2 IN. 

TOTAL THICKNESS 1.2 FT VOLUME I 504.7 !CF 

PILE CAPS 

WIDTH 3 FT 

LENGTH 3 FT 

HEIGHT 5 FT VOLUME I 45.0 !CF 

PILE CAPS BEAMS 

WIDTH 2 FT 

HEIGHT 3 FT VOLUME I 123.6 !CF 

SELF-WEIGHT 

PILE LENGTH 27 FT 

LBS./FT 89 LBS./FT LOAD I 2.4 ! KIPS 

Revo NOAM Calculation Sheet 



Ha/crow NOAM CALCULATION SHEE No 3 Rev: 

Project: PIER 40 CONDITION SURVEY 

Subject: 
DEAD LOAD CALCULATIONS FOR STEEL H-PILE LOAD RATING CALCS. 

FINGER PIER 

RevO 

DEAD LOAD FOR THE TRUCK COURT INCLUDES THE DECK PLANKS WITH 2 IN. WEARING 

SURFACE. LONG. BEAM, TRANS. BEAMS, AND SELF-WEIGHT OF PILE 

ELEMENT VOLUME 
CONC. UNIT WEIGHT 

LOAD (KIPS) 
(KIPS/CF) 

DECK PLANKS 262.5 0.15 39.4 

LONG. BEAM 168.8 0.15 25.3 
TRANS. BEAM 75.0 0.15 11.3 
SELF-WEIGHT - - 4.5 

TOTAL 80.4 

TRIBUTARY AREA 

SPAN 22.5 FT 

WIDTH 10 FT AREA 225.0 !SF 

DECK PLANKS 

DECK THICKNESS 12 IN. 

WEARING SURFACE 2 IN. 

TOTAL THICKNESS 1.2 FT VOLUME 262.5 !CF 

LONG. BEAM 

WIDTH 2 5 FT 

HEIGHT 3 FT VOLUME 168.8 !CF 

TRANS. BEAM 

WIDTH 2.5 FT 

HEIGHT 3 FT VOLUME 75.0 !CF 

SELF-WEIGHT 

PILE LENGTH 50 FT 

LBS./FT 89 LBS./FT LOAD 4.5 !KIPS 

By: JC Date: 5/29/2009 

Check Date: 5/30/2009 
By: 

References/Results 

NOAM Calculation Sheet 
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Tuesday , May 06, 2014, 11 : 53 AM 

PAGE NO. 

....••...•....••.••...••.....•••...•..••••••••...••. 

STAAD.Pro V8i SELECTseries4 
Version 20.07.09.31 

Proprietary Program of 
Be ntley Systems, Inc . 
Date• MAY 5, 2014 
Timea 12:13: l 

USER ID: CH2M HILL 

l. STMD SPACE 
J NPU1' FILE : Pier40_ Individual_ Column_Sh ed Avg(Severe l . STD 

2. STAkT JOB INFORMATION 
3 . ENGINEER DATE 1 2 - MARCH -201 4 

4 . END JOB JNFOkMATTON 
5 . INPUT WIDTH 79 

6. UNIT FEET KIP 
7. J OINT COORDINATES 
6 . 1 0 0 O; :, 01 2 O; 7 ll 26.25 0 ; 8 0 31. ~ 0; r, 0 J i. . ~', ll ; 10 0 37 0 

'.' . 1, o 1q . 12 s O; 16 o 22 . 6 &1, o: l7 o J '> . '162, O; 1a o J O; ! 9 o 1o O; ?On y t> 

10 . MEMBRR t NCIDENCllS 

11 (. f/ 1'1 

MLtoL1,( 

l J • 4 4 l 8 ; ? 7 8; ~ B ~; '! 9 l O; -:! !I ·1 I 6 : 2 l JS I I : 2 2 lb 1 5 ; 2 3 l 7 !, ; 2 1 J 8 I Y 

12 . 2'> ] 9 ? 0 ; 2 6 20 S 

13 . START USER TABLE 

14 . TABLE 2 
1 5. UNIT INCHES Kl P 
1 6. WIDE PLl>.NGE 

17 . TOP 
18. 13 . 3299 13 . S 0. 398 14 . 7 0 . 274 41 ~.686 14 5.131 0 .4 80084 5 . 4924 8 . 05S6 

19. MID 
20 . 11 .54 71 13 .8 0.27 11. 7 0 . 27 1 411.059 143.495 0 . 2820 3 3. 72 6 7 . 9674 

7. 1 . MUD!, lNE 
22. 18.6203 13 . 8 0.473 14.? 0 .4 2$ 64 4 .601 22 5 . 118 l .20911 6.527 4 12. 495 

23. 50% P!LE 
2 4 . 1 4. 54 7 5 13.8 0.57~ 13.8 0 . 25 42 9 .4 8 1 109.71 4 0 . 986568 7.935 6.9 

25. 50% FLG12 
26 . 1 3.64 75 11 . 8 0 . 57 5 1 2 0 .25 388.166 72. 1 107 0.9678 18 7 .9 35 6 

27 . 3 3\ Pl LE 
28 . 12.24 5 13 . 8 0.475 14 . 7 0.2 367 .152 1 06.004 0 . 557 1 01 6.555 S . 88 

29. END 
30 . UNJ'l' FEET KIP 

J 1 . DEF lNE MATERIAL START 

32 . ISOTROPIC STEEL 

33 . E 4 .17 6E +006 

3 4. POISSON 0 . 3 
35 . DENSITY 0 . 4 89024 

36. ALPHA 6 .5E·006 

37 . DAMP 0. 0 3 
38. ENO DEFINc MATER IAL 

l((~~;t'-1 

C: \Usel's\bc ookJ\De!lk top \HRPT Pile Clleck\A.xial\Pi e,· S he d \Sever e Pi l e\Pier4 0_ Tndi v idual Colum11_ Sl1ed Avg(Severe) . anl 



STAAD SPACE 

J9. UNIT INCHES KIP 

40. CONSTANTS 

41. BETA O MEMB B 9 
4 2. MATERIAL STEEL ALI, 

43. MEMBER PROPERTY N>'IERlCAN 

44. 9 UPTABLF. 2 TOP 

4 5. 7 8 UPTABI.E 2 MID 

46. 20 TO 23 UP'fABLE ~ MUDLINJ:: 

4 7. MEMBER PROPERTY AMERICAN 

48. 4 24 TO 26 TABLE ST HP14X89 

4 9. SUPPORTS 

50. 4 FIXED 

51. 10 FIXED BUT F'i 

52. MJ::MBER RF.LEASE 

53. 9 END MPY .5 MPZ .5 
54. LOAD l LOADTYPE D8AD TJ1'LE DEAD+WP.11.RING SURFACE 

55. JOINT LOAD 

56. 10 F'i -170 
57. PERFORM DUCKJ.TNG ANALYSIS MAXSTF.:P 200 

p R O • L E H s T > T I S T I c s 
---------- -- ---- . ------- ---- ----

NUMBER OF JOINTS 12 NUMB BR OF MEMBERS 

NUMBER OF PLATES 0 NUMBER OF SOLIDS 

NUMBER OF SURFACES a NUMBER OF SUPPORTS 

SOLVER USED IS THE IN-CORE ADVANCED SOLVER 

1l 
0 

' 

TOTAL PRIMARY LOAD CASES 1, TOTAL DEGREES OF FREEDOM 

Tuesday, May 06, 2014, 11: 53 AM 

PAGE NO_ 

61 

C: \Users\bcook3 \De~ktop \HRPT PJ le Check \Axid 1 I Pi ei- Shed \Severe Pile\ Pl er4 a_ Indi vidudl_ Column _Shed Avg {Severe/ . anl "f 



.STAAD SPACE 

MODE 

1 

~,B. PINJSH 

CAl,ClJLATED BUCKl,1 NG FACTORS FOR LOAD CASE 

BUCKl,lNG FACTOR 

7.02252 

13.31188 
18. 9:2)11 

26.81848 

**.******** END Of TH~: STMD.Pro RUN .,. .. .,,.,,~····· 

•••• DATE"' MAY 5,2014 

Tuesday, May 06, 2014, 11:SJ AM 
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r: \ users \t,coo.k3 \Pesktop\HRPT Pi 1 e Chl"ck \Axial I Pier Shed \sevlc'rf' Pi 1 e I Pie1·110 _ Tndi vi dual~ Column_ Shed Avg i Severe) . anl 4 



STAAD SPACE 

For questions on S'l'AAD.Pro, please contact­

Bentley Systems or Partner officeo 

Telephone ..:eb I Email 

USA +l ( 714) 97{·2500 

UK +44 (0) 808 1 01 92116 

SINGAPORE +65 622:>-bl!>B 

FRANCE +33 (01 1 55?.38400 

GERMANY +19 0931 4 04 68 

It,,'DJA +91 (033) 4006-20,11 

PAGE ~O. 

• 

JAPAN +81 (03)5952-6500 htt.p: //www. ctc--g. co. jp 

ClllN.A +86 " 6288 4 o,;.o 
THAILAND +6' (0)2€45-1018/19 partlla. p®reisoft.Wdreth . corn* 

Worldwide ht.tp://select.services.bentley.cor../en-US/ 

Tuesday, May 06, 2014, 11:53 AM 
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Sheet No. _____ _ 
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Job No. ______ _ 

Sheet No. ______ _ CH2MHILL11 

Date - -.,,-----,---- ---

Computed {yL-~ S /_l-i.~- ~ ~-
- ---------- - ------ Checked By f/\Woh,I ({/K/1~ 

Job Name f-1 (2J' T f', ~, 4 0 

Subject P / 5 !. ,., -4 r, ,, f 
I 

L-' J __ 

D c + L c + C + o. : r, ) -: : -). ;,( < } ,, J 
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Date _______ _ Job Name H ff. t'J ft r, '' .. 

Subject { /' : ·, ' , ' ( 5( 1/ ~,r jl, f Computed By f3x- >/IL/ 
------------------- Checked By hWM I-Vol1"1 

() L ·t l--: 
A 1/U<-· •q '._I( ' •• (~ • • , ' I) J(o J 
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1 
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******** ** ****** **************** ******************** 

STA>.D. P r o V81 SBLECTseri e e4 

Version 2 0.07 .0 9.31 
Proprie t ary Pro gra m o f 

Bentley Sys t e ms, Inc. 
Da t e - APR 3 0, 2014 

Time• 1 3: 31 : 43 

USER ID: CH2M HILL .•••....••.••••••••..••.................••••....•... 

1. STAAD SPACE 
INPUT FILE: Pier4 0_ l ndividual_Bending_ Pier S h e d LC.3 - STD 

2. START J OB INFORMATION 
3 . ENGINEER DATE 12 - MARC!l - 2 0 14 

1 . END JOB I NFORMATION 
5. INPUT WIDTH 7 9 

6 . UNIT FEE'!' KIP 

1 . J OINT COORDINATES 
8. 4 0 0 0 ; 5 0 12 0 ; 7 0 26 . 2 ~ 0 ; B O 3J. 5 0 ; 9 0 32 . 2 ~ 0 : LO O 37 0 

T uesday, May 06 , 2 014 , 0 4: 2 1 PM 

9 . l '., 0 ] 9 . 797~ O; 16 0 22 . 68 7 '> O; 11 0 JS . 5 (,: 5 0 ; 1 8 0 3 0 ; 19 0 6 0 ; 20 0 9 0 

10 . MEMBER INCI DENCES 
11 . 4 4 1 8 ; 7 -, 8 ; 8 8 9 ; <i 'l 1 0 ; 20 7 i f> ; ) 1 ,~ ]7 ; ~'.! 16 15 ; 2 3 17 ~ ; 2 4 18 1 9 

12 . 25 1 9 20; 2 6 20 5 
13 . START USER TABLE 

14 . TABLE 2 
15 . UNIT lNCHES KI P 
1 6 . WIDE FLANGE 
17. 20\ TOP 
1 8 . 8.4 1 75 1 3.8 0.35 14 .7 0 . 1 25 24 4 .377 6 6 .22 6 0. 2 1 27 93 4. 8 3 3 . 675 

1 9. 20 \ Ml D 
20. 7 . 4 9875 1 3 .8 0 . 1 75 14 . 7 0 . 175 274 .27 7 92.6 546 0 . 076 54 97 2.4 1 5 s . 145 

21. 20 \ MUDLINE 
22. 17 .28 5 13 . 8 0. 4 25 14 . 7 0. 4 605.874 21 1 .851 0 . 95985 1 5. 865 11 . 76 

23 . TOPAVG 
2 4 . 13 . 32 99 1 3 . 8 0 .3 98 1 4 . 7 0. 274 44 5. 686 14 5. 131 0 . 4 8 0 084 5 . 4 92 4 8 . 05 56 

2 5. MlDAVG 
2 6 . 11 .547 1 13. 8 0 . 27 14 .7 0 . 2 7 1 417 . 059 14 3 . 495 0 . 28203 3 . 726 7 .9674 

2 7. MUDLINEAVG 
28. 1 8 . 6203 1 3 . 8 0 . 47 3 14. 7 0 .4 2 5 644 . 601 22 5 . 118 1 .20 9 11 6 . 5 274 l 2 . 4 9 S 

29 . END 

30. UNI T F'EET KI P 
31. DEFINE MI\TERIAL START 

32. I SOTROPIC STEEL 

3 3. E 4 . 17 6E+006 
34 . l'Ol SSON O . J 

35 . DENSITY 0 .189 0 24 

36. ALPHA 6 .SE · OOG 

37 . DAMP 0. 0 3 
38 . END DEFINE MAT ERIAL 

c: \ User s \ bcookJ \ Desktop\ HRPr Pil e Check \ La t e ,cal\Pie r Shed \ Pier Sh ed Se vere Pil es Pi er Shed \Load Case J\ Pi e , ·40 Ind iv i du .; 



STAAD SPACE: 

39. UNIT lNCHES KIP 
40. COJllSTANTS 
41. BBTA O MEMB 8 9 

42. MATERIAL STEEL ALL 

43. MEMBER PROPERTY ;t.MERICAN 
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. 1 8 UPTABLE 2 MIDAVG 
50. SUPPORTS 
51. 4 10 PINNEO 
52. LOAD J I.OADTYPE WIND TITLE WlND (MAJOR AXIS) 
53. JOINT LOl\D 

54. 4 MZ 595 

55. 10 MZ 493 

56. LOAD 5 LOADl'YPE FLUIDS TITLE CURRENT (MAJOR AXIS) 

51 . JOINT LOAD 
58. 4 MZ 49.2 

59. 10 MZ 15.6 

60. *MEMBER LOAD 

61. •7 8 20 TO 2J UNI GZ O. 00151 

62. LOAD 1 LOADTYPE WIND TITLE WAVE (t,"JW'QR AXIS) 

63. JOINT LOAD 
64. 4 MZ 458.4 

65. 10 MZ 355.2 

66. LOAD COMO 4 HRPT LOAD CASE: 3 
61. ) 0.24 5 0.8 1 0 24 

68. PERFORM ANALYSIS 

PROBLEM 

NUMBER OF JOINTS 
NUMBER OF PJ.,ATES 
NUMBER OF SURFACES 

S T A T l S T I C S 

12 NUMBER OF MEMBERS 
O NUMBER OF SOLIDS 
O NUMBER OF SUPPORTS 

SOLVER USED IS THE IN-CORE ADVANCED SOLVER 

11 
0 

2 

TOTAL PRIMARY LOAD CASES 3, TOTAL DEGREES OF FREEDOM 

•• •,·,,\l-'l<i!J,. "· 
PROBABLE CAUSE S!NGUI.J\R-ADDING WEAK SPRING 

PAGE NO. 

" 

K-MATRIX DIAG:o 6.5'1.24866E+02 L-MATRlX DIAG"' -l.1053026E 13 EQN NO ]5 

69. PARAMETER 

70. CODE AISC 

TUesday, May 06, 2014, 04;21 PM 

C,\Useno\bcookJ\Desktop\HRP'I' Pile Check\La.teral\Pie1 Shed\Pier Shed Severe Piles Pier Shed\I,oad Case J\Pier40 Individu,;, 



Tuesday, May 06, 2014, 04;21 PM 

STAAD SPACE Pl\GE NO. 

71. FYLD 36 AI,L 

72. LX ,'.06. 4 MF.MB 7 TO 9 20 22 

7] UNB 206.4 MEMS 7 TO 9 20 " 
74. UNT 206.4 MEMB 7 TO ' 20 " 7 5. LX 237.6 MEMB 4 21 " TO 26 

"· UNB 237.6 MEMB 4 21 2) TO 26 

77. UNT 231.4 MEMD 4 7.1 23 TO 2G 

78. CH8CK CODE ALL 

(': \llsers\bcookJ\Desktop\HRPT Pile Check\Lateral\Pier Sl1ed\P1e1· Shed Severe Piles Pier Shed\Load Case J\Pier40 lndividu.; 



Tuesday, May 06, 2014, 04:21 PM 

S'T'AAD SPACE PAGE NO. 

STAAD.Pro CODE CHECKING - {AISC 9TH EDITION) vl.O 

ALL UNITS ARE KIP INCH (UNLESS OTHERWISE Noted) 

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/ 
FX MY MZ LOCATION 

=~,•••~=m======•======5======•====scm••=============:::::=~••••==::~==~ 

ST HP14X89 (AISC SF.CTlONSJ 
PASS AISC- Hl -3 0.211 

0 . 00 1' 0.00 59:,. 00 0 . 00 

ST MlDAVG {UPT) 
PASS AISC- Hl -3 0 .J21 

0 . 00 T 0. 00 ·3]1 .27 63 .00 

8 ST Ml DA-VG (UPT) 
PASS AISC- Hl - 0. 3'2 

0 .00 T 0.00 3 :,3. 32 9 . 00 

' ST TOPAVG (UPT) 

PASS AISC- Hl -3 0. 444 

0 .00 T 0.00 · 4 93 . 00 ,, . 00 

20 ST MUDLINEAVG {UPT) 
PASS AISC- Hl· 0 090 

0 . 00 T 0.00 176 .89 . 00 

21 ST MUDLlNEAVG (UPT) 
PASS AJSC· Hl · 0 .070 3 

0 .00 T 0.00 - 13 7. 38 so .82 

22 ST MUDLlNEAVG (UPT) 

PASS AI8C- HJ . 3 0. 03 7 

0 .00 T 0.00 n. 14 0 . 0(1 

23 ST MUDLlN!i:i"IVG (UPTt 

PASS l\ISC- HI - 3 .123 

0 . 00 T 0.00 · 242. 14 •12 . 7S 

" ST HPJ4X89 (AISC SECTIONS) 
PA.SS Al SC· HJ- 0. "' 00 T 0.00 506 . 78 0 . 00 

25 $1" HP14X89 {AISC SECTIONS} 
PASS J\ISC- Hl - 0. 148 

0 . 00 T 0.00 4]8 . 57 0 . 00 

26 ST HP1'<X89 lAISC SECTIONS) 

PASS A.lSC HJ 3 0. 111 

. 00 T 0. 0(1 3 3 0. 35 0 .00 

l9. L(}AD LIST 
BO. FINISH 

(':\Users\bcookJ\Vesktop\HRPT Pile Check\Lat.eral\Pie1· Shed\Piei Shed Severe Piles Pier Shed\Load case J\Pier4o Indivjdu., 



STAAD SPACE -- PAGE NO. 

····~······ END or, THE S'I'AAD.Pro RUN .......... .. 

•••• DATE= APR 30,2014. TIME= 13:31:44 **** 

For questions on STAAD.Pro, please contact 
Bentley Systems or Partner offices 

'l.'elephone Web I Email 

USA •l (714) 914-2500 

UK . " (0) 808 101 9246 

SINGAPORE • 65 6225-6158 

FRAN CF. •33 IOI 1 552384 00 

GE:RJ.'.ANY '" 0931 40468 

INDiii. •91 ( 033) 4.006-2021 

JAPAN •81 (03)5952-6500 http://www.ctc-g.co.jp 

CHINA ~·86 n 6288 4 04 0 

THAILAND ,66 (0)2645-1010/19 partha.p@reiaoftwareth. 

Worldwide http://selectservices.bentley.com/en-US/ 

corn• 

Tuesday, May 06, 2014, 04:21 PM 

C:\Users\bcookJ\Desktop\HRPT Pile Cl1eck\Lat~ral\Pie1 Shed\Pier Shed Severe Piles Pier Shed\Load Case J\Piei-40.Individuo 



Tuesda y, Ma y 06 , 2014, 

PAGE NO. 

.......•.•............•.•...... ..................... 

STAAD . Pro vai SELECTse rie s 4 

Versi o n 20 . 07 . 09 . 31 

Proprietary Program o f 
Bentle y Sy stems , Inc . 

Date = APR 30 , 2 014 

Ti me = 13 : 31: 3 

USER I D: CH2M HILL ..•..........•••..............•...•..••••........... 

l . STAAD S PACE 
I NPUT F'll ,E : P i er40_l n d i vidual _ Bending __ Pier She.tl_ l ,CS . S'J'D 

2. START JOB INFORMATION 

3 . ENGINEER DATE 12 - MARCH- 2 0 14 

4 . END J OB I NFORMATION 

5 . I NPUT \'IIDTH 79 

6 . UNIT FEET KIP 
7 . J OI NT COORDINATES 
8. 4 O O 0 ; 5 0 12 O; 0 2 6 .2~ O; 8 0 31.!, O; 9 0 32 . 2S 0 ; 10 0 37 0 
9. l S U 19 . 79"/~ 0 ; 16 Ct 22 . 687; 0 ; I I O !S . S6~; 0 ; l B O 3 0 ; 19 0 h 0; 2 0 0 9 O 

l O. MEMBER INCi DENCES 
11. 4 4 18 ; 7 1 8 ; 8 8 9; 9 ~ 10 ; 20 7 16 ; 2 1 J S 17 ; 2 2 16 J~ ; 23 17 •, ; 21 18 19 

12. 2S 19 20 : 26 20 ~ 

13 . START USER TABLE 

15. TABLE 2 
1 6. UNIT INCIIE:S KIP 
1 7. WIDE: ~'LANGE 

18. TOPAVG 
1 9 . 1 3.329 9 13.8 0 . 398 1 4. 7 0. 2 74 4 45.6 8 6 1 45.1 3 1 0.4 8008 4 5. 4 924 B.0556 

20 . MTDAVG 
21 . 11.54 7 1 1 3 . 8 0.27 14 .7 0.27 ] 11 7 . 059 14 3. 4 95 0.28203 3. 7 2 6 7 . 9674 

22. MUDLI NEAVG 
2 3 . 18. 6 203 1 3. 8 0.47 1 1 4 .7 0 . 4 25 64 4 .601 225 .11 8 1 .2091 1 6.527 4 12 . 495 

25 . END 
26 . UNIT FEET KI P 
2 7 . DEFlNE MATER I /\l, ST ART 

28. ISOTROP I C STBEL 

29. E 4 .1 76E+006 

30. POISSON 0 . 3 

31. DENSITY 0. 4 89024 
32 . Al,PHA 6.SE-006 

33 . DAMP O. 03 
34 . END DEFINE MATER l AL 

15. UN I'l' INCHES Kl P 

36 . CONSTANTS 
3 7 . BETA O MEMB 8 9 

38 MATERI AL STEEL ALL 
39 . MEMBER PROPERTY AMERl C/IN 

40. 9 UPTABLE 2 TOPAVG 

-e.- <;/!( 

l~~IGJ1/ 

~! Dill I 

04 : 21 PM 

c , \ Use.-s\bcookJ \ Desktop\ flRPT Pil e Cl1e ck\La t e 1·aJIPi e r Sh ed\Piec Sh ed Severe Pil es Pi e r Sh ed \ Load Case S\ Pier ~O Tnd ividuo 



STAArl SPACE 

42. 20 TO 23 UPTABI.E 2 MUDLINEAVG 
43. MEMBER PROPERTY AMERICAN 
44. 4 24 TO 26 TABLE ST HP14X89 

45. MEMBER PROPERTY AMERICAN 
46. 7 8 UPTABLE 2 MIDAVG 
47. SUPPORTS 

48. 4 10 PINNED 

49. LOAD 3 LOADT'IPE WIND TITLE WIND (MAJOR AXIS) 
50. JOINT LOAD 
51. 4 MZ 595 

52. 10 MZ 493 
53. LOAD 5 LOADTYPE li'LUIDS TITLE CURRENT (MAJOR AXIS) 
54. JOINT LOAD 
55. 4 MZ 49.2 
56. 10 MZ 75.6 

57. •MEMBER LOAD 

58. •·1 8 20 TO 23 UNI GZ 0.00157 

59. LOAD 7 LOADTYPE WIND TITLE WAVE (MAJOR AXIS) 
60. JOINT LOAD 
61. 4 MZ 458 .4 

62. 10 MZ 35::1.2 

63. I.DAD COMB 6 HRPT LOi\D CASF. 5 
64. 3 0.714 5 0.714 7 0.714 

65. PERFORM ANALYSIS 

PROBLBM 

NUMBBR OF JOINTS 
NUMBER OF PLATES 
NUMBBR OF SURFACES 

S T A T I S T I C S 

12 NUMBER OF MEMBBRS 
O NUMBER OP SOLIDS 
O NUMBER OP SUPPORTS 

SOLVBR USED IS THB IN-CORE ADVANCED SOLVER 

11 

0 

2 

PAGE NO. 

TOTAL PRIMARY LOAD CASES 3, TOTAL DEGREES OF FREEDOM• " 
'''IIIU-:tiitV- !, 11.-~.' ·• I' ,fl 

PROBABLE CAUSE SINGULAR·ADPING WEAK SPRING 

K·MATRIX DIAG: 6.54248668~02 L-MATRJX DIAG= ·l.7053026E-13 EQN NO 35 
,"JI : 1, • .., ' ',_I- 1 1•) 

66. PARAMETER 1 

". CODE AISC 
68 FYLD 36 ALL 
69. LX 206. 4 MEMB 7 '1'0 SI 20 22 

·10. UNB 206.4 MEMB 7 TO 9 20 22 

n UNT 206.4 MEMB 7 TO 9 20 22 

'12. LX 237.6 MEMB 4 21 23 TO 26 

'3. UNB 237.6 MEMS 4 21 2J TO 26 

Tuesday, May 06, 2014, 04 ,21 PM 

2 

C: I Users \bcookJ \Desktop\HRPT Pi le C:-heck\Lateral \Pier Shed\Pier Shed Severe Piles Pier Shed\I .. oad case s \ Pier4 o Indi vidu.s 



S'i'AAD SPACE 

·14. UNT 23'1.6 MEMll 4 21 23 TO 26 

·1s CHECK CODE ALL 

Tuesday, May 06, 2014, 04 :21 PM 

PAGE NO. 

(', \U.sers\bcoo.kJ\Desktop\HRPT Pile Check\Late1·a1 \P1e1· Shed\P1er Shed Severe Piles Pier Shed\Lodd C'ase 5\Pier40 lndividue 



STAAD SPACE PAGE NO. 

STAAD.Pro CODB CHBCKING - (AISC 9TH BDITION) 

ALL trnlTS ARE · KIP INCH (UNLESS OTHERWISE Noted) 

MEMBER TABLE 

ST HP14X89 

ST MIDAVG 

8 s,· MIDAVG 

' ST TOPAVG 

20 ST MUDLlNEAVG 

21 ST MUDLlNE:AVG 

22 ST t,flJflLlNEAVG 

;:3 ST t-KJDl,INEAVG 

24 s·r HPl•\X89 

" ST HP14X89 

26 ST HP14X89 

"16. LOAD LIST 

77. FINISH 

RESULT/ 
FX 

PASS 

0.00 T 

PASS 
o. oo ·r 

PASS 

0. 00 T 

PASS 

0. 00 T 

PASS 

0 . 00 T 

PASS 

0 .00 T 

PASS 

o. 00 T 

PMS 

o. 00 T 

PMS 

0 . 00 T 

PASS 

0 . 00 T 

PASS 

0 . 00 T 

CRITICAL COND/ 
MY 

RATIO/ 
HZ 

{AlSC SECTIONS) 

AISC· Hl J 0 . 7.7 9 

0.00 "' 2G 
(UPT) 

AISC- Hl- 0 . 4 31 

0.00 -4 4 4 . 52 
{UPT} 

AISC- Hl- 3 0 .459 

0.00 -4 7 J .85 

(UPT) 

A!SC- Hl-3 0 594 

0.00 · 6S9. 59 
{UPT) 

AISC- Ill 
_, 

0 .122 
0. 0(1 2J' .22 

(UPT) 

AISC- Hl-3 0 .091 
(.I. 00 · l 78. ?O 

(UPT) 

AJSC· H1 · 3 . 051 
0.00 99. " (UPT) 

AISC· Hl 1 0. 162 

0.00 -318 . 01 
(AJSC SECTIONS] 

Al SC- Hl . J 0 .237 
0.00 669. 94 

(AISC SECTIONS) 

ll.ISC· Hl- J 0 .196 
0.00 552 .63 

(AJSC SECTIONS) 

AISC· Hl 0. 154 

Cl. 00 4 35. 3:t . 

LOADING/ 
LOCATION 

6 

0 . 00 

6 

63. 00 

6 

.00 

6 

57 .00 

6 

0. 00 

6 

50. 82 

6 

0 . 00 

6 

" 75 

6 
0 . 00 

6 
0 . 00 

6 

" .00 

Tuesday, May 06, 2014, 04:21 PM 

4 

vl. 0 

c, \Users \bcookJ \D~sktop\HRPT Pile Check \L,a tera l \P1er Shed\Pi~r Shed Severe Piles Pier Shed\Loa.d C'as~ s \Pier•l o Indi v.1du,,; 



Tuesday, May 06, 2014, 04:21 PM 

S1'AAD SPACE PAGE NO . 

............... F.ND or THE ST{,AD.Pi-o RUN ............ . 

**** DATE= APR 30,?.014 TIME"' 13:31: 3 *'*' 

Por questions on STMD. Pro, please cont:act: 

Bent.ley Systems or Partner offices 

Telephone Web I Emai 1 

USA ,1 ( 714) 974.-2500 

UK "' IO) 808 101 924 6 

SINGAPORE •65 6225-61 Sil 

PRANCE "J (0) 1 5S231l400 

GEHMANY ~4 ') 0931 40468 

INDIA ,91 (033) 4006-l02l 

JA~·AN •Bl (03)5952-6500 hr:t.p; //w-.,,...,. c:tc -g .co. jp 

CHINA ,86 21 6288 4040 

THAILAND '" (Q)2645·l0lll/19 part ha. p@reisot t.wareth. corn• 

1-iorldwide http:/ /sclecl services .bent ley. com/en - IJS/ 

c, \llsers\l.JcookJ\Desktop\HRJ'T Plle Check\Lateral\f'ier Shed\Pier Shed Severe Piles Pier Shed\Load Case 5\Pier40_1ndividuo 



STAAD.Pro V8i SELECTseries4 

Version 20.07.09.31 

Proprie t ary Program of 

Bentley Systems, Inc. 

Date• APR 30, 201 4 
Time• 13 : 36:35 

USER ID: CH2M HILL 

PAGE NO. 

************************************** ** **********A' 

1 . STAAD SPACE 
INPUT F ILE: Pier40_ Jndi vidual_Bendi ng_ Pier Shed_ LCS . STD 

2 . START J OB INFORMATION 
3. ENGINEER DATE 12-MARCH- 2 014 

4 . END JOB INFORMATlON 

5 . INPUT WIDTH 7 9 

6. UNIT FEET KIP 
7 . JOTN'f COORDINATES 
8 . 4 O O O; !.> 0 12 0 ; 7 0 26 . 2 , 0 ; 8 0 11.5> 0 ; 9 0 3:1. 2 ', O; J O O )"IO 

Tuesday, May 06, 2 01 4, 01,,10 PM 

1 J.,10 - iL >/I'{ 
( ~1 fv\ vJoA· I 
. l t/ &/ly 

9 . l~ O 20 . 401 ~ 0; 16 0 22 . 687!:> 0 : 17 0 1S . S62 , 0 : 18 0 3 O; 19 0 b O; 2 0 0 ~ 0 

10 . MEMBER I NCIDENCES 
1 1. 4 4 18: 7 7 8: 8 8 '-J : 9 9 JO ; 20 7 16 ; 2 1 15 17 ; 2?. 16 lS ; 2 3 1 l S : ?.4 18 19 

I ? . 2, 19 20 ; 26 20 ~ 

1 3 . START USER TABLE 

1 5 . TABLE 2 

1 6. UNI T INCHES KJP 
1 7. WlDE FLJ\NC:F: 

1 8 . TOP 
19 . 1 3 .37.99 1 3.8 0.398 14 .7 0. 274 4 4 5 .686 14 5 .1 31 0 480084 5.4 92 4 8.0556 

20. MID 
21. 1 1 .5471 l] .8 0 . 27 14 . 7 0 . 271 41 7 .059 14 3 .49 5 0.282 0 3 3 . 726 7 . 967 4 

22. MUDLlNE 
23. 18. 6 2 0 3 1 3 . 8 0. 4 73 14. 7 0 . 42 5 64 4.601 22 5 .118 1 . 20 9 11 6 .527 4 1 2 . 4 95 

25 . END 
2 6 . UNIT FEET KJ P 
2 7 . DE FINE MATER I AL START 

28. I SOTROPIC STEEL 

29. E 4 . 176E+006 

3 0. POISSON 0.3 
31. DENSJTY 0.4 8 90 24 

32 . ALPHA 6. 5E -00 6 

33 . DAMP 0. 03 
34. END DEFINE MATERIAL 

35 . UNIT I NCHES KI P 

3 6. CONSTANTS 
37. BETA O MEMB 8 9 
38 . MATERIAL STEEL ALI, 

39. MEMBER PROPERTY AMERICAN 

40 . 9 UPTABLE 2 TOP 

c , \ Users \ bcookJ\Desk top \ HRPT Pil e Che ck \ Lateral \Pier Shed\Pi er Siled Sev ere Pi l es Pie r S/1ed\Load Case 8 \ Pier40_ 1"11dividuo 



STMD SPACE 

42. 20 TO 23 UPTABLE 2 MUDLINE 
43. MEMBER PROPERTY AMERICAN 
44. 4 24 TO 26 TABLE ST HP14X89 
45. MEMBER PROPERTY AMERICAN 
46. ? 8 UPTABLE 2 MID 

4?. SUPPORTS 
48. 4 10 PINNEO 
49. LOAD 4 LOADTYPE ICE TT1'LE IC!,; {MAJOR AXIS) 

50. JOINT LOAD 

51. 4 MZ 1146 
52. 10 MZ 861.6 
53. LOAD COMB -, HRPT LOAD CASE 8 
54. 4 0. 714 

55. PERPORM ANALYS1S 

PROBLBM 

NUMBER OF JOINTS 

NUMBER OF PLATES 
NUMBER OP SURFACES 

STATISTICS 

l2 NUMBER OF MEMBERS 
O NUMBER OF SOLIDS 
O NUMBER OF SUPPORTS 

SOLVBR USED IS THE IN-CORE ADVANCED SOLVER 

11 
0 

2 

PAGE NO. 

TOTAL PRIMARY LOAD CASES .. l, TOTAL DEGREES OF FREEDOM: 66 

, • •:·,•1,.PrJJ r,1·; !N.'-IJ,t•ll.1'• Ai '·•Tl~• ''·!·_ 11 "' 
PROBABLE CAUSE SINGULAR-ADDING WEAK SPRING 
K-MATRlX D]AG= 7.2487886E+02 L·MATRIX DIAG= 5.6843419E 14 EON NO 35 

". PARAMETER 1 
57. CODE A.ISC 
58. FYLD 36 ALL 

$9. L01ill LIST 
60. PARAMETER 2 

6J. CODE AISC 
62. LX 244. 8 MEMB • 21 23 TO 26 

". UNB 244.8 MEMB 4 21 23 TO 26 

". UNT 244.8 MBMB 4 21 23 TO 26 

". LX 199. l MEMB 7 '1'0 9 20 22 

66. UNB 199.l MEMB 1 1'0 ' 20 22 

67. UNT 199. l MEMB 1 TO ' 20 22 

68. CHECK CODE ALL 

Tuesday, May 06, 2014, 04:40 PM 

c, \Users \bcook3 \Desktop \IIRPT Pile Check \Lateral \Pier Shed\ Pi er· Shed Severe Piles Pi er Shed\Load Case 8 \Pi er·40 Indi vi du<> 



Tuesday, Mc:ly 06, 2014, 04:40 PM 

STAAD SPACE PAGE NO. 

STAAD.Pro CODE CHECKING - {AISC 9TH EDITION) vl.O 

ALL UNITS ARE - RIP INCH (UNLESS OTHERWISE Noted) 

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/ 
PX MY HZ LOCATION 

::::::zca~cccc:::::c•s====c•~======•==c~c•c•~c========c=Dcmm~~========= 

ST HP14X89 (AISC SECTIONS) 

PASS AISC- HJ -3 0 _406 

0 .00 T 0,00 114G 00 0. 00 

ST MID (UPT) 

PASS ATSC- Hl-3 0 . 546 4 

0 . 00 T 0.00 -563 .17 63. 00 

8 ST MTD (UPT) 

PASS AISC- Ill - 3 0 .585 

0. 00 T 0.00 -603. 87 9 00 

9 ST TOP (UPT) 
PASS AISC- Hl <l 0. 7 76 

0 00 T 0.00 -861.60 57.00 

20 ST MUDLINE (UP1') 

PASS AISC- Hl- 0 .142 ' 0 .00 T 0.00 278 - ] J 0. 00 

21 ST MUDLit,.'E (UPT) 

PASS Ar SC· Hl • 3 o. J 54 

. 00 T 0.00 -301 . 59 ;a_ 1' 

" ST MUDLINE (UPT) 
PASS SHEAR -Y 0. O<B ' 

O. 00 T 0.00 85. OJ 0 .00 

23 ST MUDLINE (UPT) 

PASS A.TSC· Hl-3 0 .2~2 • 
0 . 00 T 0.00 -4 94 .89 42. 75 

24 ST HP14X89 (AISC SECTIONS) 

PASS A.lSC- Hl- J . 3'l a ' 
. 00 T 0.00 '" . " . 00 

25 ST Hl'l4XBCJ (AISC SECTIONS) 

PASS AISC- Hl-3 .2':11 • 
0 . 00 T 0.00 820 -" " . 00 

" ST HP14X89 {ATSC SECTIONS) 

PASS AlSC- Hl-3 0 23] • 
0. 00 T 0.00 6$7 . 66 0 .00 

" FINISH 

c, I users \bcookJ \Desktop\HRPT Pi 1 e Check \Lateral I Pier Shed\ Pi er Shed Severe Piles Pier St1ed\Loa.d Case B\ Pi er4 O _lridi v iduo 



ST.:\AI) SPACE PAGE NO. 

••••••••••• END OF THE STMD.Pro RUN••••••"'*"'"'' 

**** DATE~ APR 30,2014 TIME,, 13:36:36 •*'** 

For qllcations on STAAD.Pro, please contact 
Bentley Systems or Partne1 offices 

Telephone Web I Email 

USA 'l ( 714) 974-2500 

UK "' (OI 808 101 9246 

SINGAPORE .. , 622S-6158 

FRANCE ,33 (O) l 55238400 

GERMANY ;<9 09 31 4044'8 

INDIA ,91 ( O 3 3) 4006-2021 

JAPAN ,81 (03) 5952-6500 http: I /WWW. Cl-C -g .co. jp 

CHINA ,86 21 6288 4040 

THAil,AND ,66 l0)2G<l5-1018/19 part ha. p®rf' i soft:.wareth. 

Worldwide ht LP: I/ select.scrv .1.ces. bentley. com/ en - US/ 

com• 

Tuesday, May 06, 2014, 04;40 PM 

c·\UsE!rs\bcookJ\DesJctop\HRPT Pile Check\Latera]\Pier Shed\P.1.er Siled Severe Piles Pier Shed\Loi'i.d case B\l'ier4o Individuo 



Job No. _____ _ 

CH2MHILL.. Sheet No. __ 1-___ _ 

Job Name _Lt1.Lff-1f:__T,!___ ____ --r--- --::-------,,---- - - Date ----~--

Subject f 5 /1-11 njoc Pi le ( E ul~r f'1d J,,,,7 .) Computed By 8c > (L'1__ 
--- ---------- - - - - Checked By }"WO}-'\{ Y7Wrf 
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STI\AD.Pro VSi SELECTseries4 
Version 20.07.09.31 

Proprietary Program of 
Bentley Systems , ~nc. 
Date= MAY 2, 2014 
Time= 11:55:19 

USER ID: CH2M HILL 

PAGE NO. 

...•.•..........•................................... 

1 . STAAD S PACE 
INPUT FlLE: Pier40_ I nd i v idua1 Column _Shed MaJor,S1'0 

2 . ST/\k'l' J OB lNFORMATION 
3 . ENGINEER DATE 12 - MARCH ·2014 

4 . END JOB INFORMATION 
5. INPUT WIDTH 79 
6 . UNI T FEET KIP 
7 . J OI NT COORDINATES 
8 . 4 O O O; S O l 2 0 ; 7 0 2 6 . ~ '.> 0 ; 8 () 3 1. S O; 9 0 J 1 . 2 ', 0 ; l O O 3'1 0 

Tuesday, May 06, 2014 , 12:02 PM 

/2 <;/1'1 

~;\,\.t/~~\ \ 

Y/ i/1°1 

9. 15 0 19. 125 0 ; 16 0 22 . 6875 0 ; 11 0 l ~ . '> 62 5 0 ; 16 0 0 ; J ~ 0 6 0 ; 20 0 9 0 

10. MEMBER INCIDENCES 
I !. 4 4 18 ; 7 7 8 ; 8 B 9 : ~ 9 10; 7.0 7 16; 2 1 l '> J7; 2 2 16 Vi ; ~3 17 ',; 2 4 18 l~ 

12 . 2'., 19 20 ; 26 .'0 '> 
1 3 . START USER TABLE 
14 . TABLE ?. 
15. UNIT I NCHES KlP 
16. WlDE F'U>.NGE 

17. TOP 
18 . 17. 8 923 1 3 . 8 0.4 41 14. 7 0. 114 625 . 635 219 . 273 l.06624 6 . 0858 1 2.1'716 

l 9. MID 
20. 10.4908 13 . 8 0. 286 14. 7 0.227 364 . 056 120 . 204 0.218702 3.94 68 6 . 673 8 

2 1 . MUDLJNE 
22. 20.733 1 1 3 . 8 0 . 478 14.7 0.497 lJ0 . 417 26 3 . 2 3 9 1 . 66929 6.5961 11 . 611 8 

23. END 
24 . UNJT FEET KlP 
25. DEFINE MATERIAL START 
26 . I SOTROPIC ST EEi, 

27. E 4 .1 76E, 006 
28. POISSON 0 . 3 
2 9 DENSITY 0 .4 89024 
30 . ALPHA 6 . 5E · OOG 
31 . DAMP 0.03 
32 . END DEFINE MATER TAL 

33 . UNIT INCIIES KI P 
34 . CONSTANTS 
35 . BETA O MEMB 8 9 

36. MATERIAL STEEL ALL 
37. MEMBER PROPF.RTY AMERT CAN 
38 . 9 UPTABLE 2 TOP 

c, \Users \bc;:ook J\Desk t op\ HRPT Pile Check\Ax i al\Pier S/1ed\ Najor l'il e\Pier4 0_Individual Co1umn_Shed Najo r-.a nl g e 1 of 4 



S1'AAD SPACE 

39. *9 UPTAHLE 2 50%PJ1,E 

40. *9 UPTAFlLE 2 .33\'PILE 

11. *9 UPTA.BLE 2 50\FLG12 

42. '7 B UP'fADLE 2 MID 
43. 20 TO 23 UPTABLE 2 MUDLINE 

44. MEMBER PROPERTY AMERICAN 

4~. 4 34 TO 26 TABLE ST HP14J<89 

46. SUPPORTS 

41. 4 FIXED 

48. 10 PIXED BUT FY 

49. MEMBER RELEASE 
50 9 END MPY 0.5 MPZ 0.5 

51 LOAD 1 LOADTYPE DEAD TITLE DEAD+\'IEARING SURF'ACE 

52. JOINT LOAD 

53. 10 FY -169.2 
54 PERFORM BUCKLING ANALYSIS MAXSTEP 200 

p R O B L B M s T A T I S T I c s 
------------- ----------------------

NUMB BR OF JOINTS 12 NUMB BR OF MBMBBRS 

NUMB BR OF PLAT BS 0 NUMBER OF SOLIDS 

NUMBER OF BURFACBS 0 NLJMBER OP SUPPORTS 

SOLVBR USBD IS THE IN-CORB ADVANCED SOLVER 

l1 
0 

' 

TOTAL PRIMARY LOAD C~SES 1, TOTAL DEGRBBS OF FREBDOM 

Tuesday, May 06, 2014, 12:02 PM 

PAGE NO. 

61 

c:\Usors\bcookJ\Desktop\HRPT Pile Check\Axial\Piei· shed\Ma.jor P.i1e\Pier40_.Indi\•idual_colunm S/1ed f-!ajor.anlge i of 4 



STM.D Si>ACE 

MODE 

1 

' 
' 

55. FINISH 

Tuesday, May 06, 2014, 12:02 PM 

· · PAGE NO. 

Cl\.LCUI.l\'fED BUCKLING FACTOHS FOR LOAD CASE 

BUCKLING FACTOR 

. 2 )85':l 

H .15484 
;q .-10278 

;).9 . 36014 

*'*** DATE< MAY 2,2014 TIME= 11:55:19 **** 

C·".Uscr.<::\bcookJ\De.sktop\HRP'r Pllt.' Check\AxiaJIP1ei- Shcd\Majoi Pile\Pier40 Tndividuc1l_Column_Shcd Major.c1nlge J of~ 



STA.AD SPAC8 

For quest.ions on ST!t.AO.Pro, please contact 

Bentley Systems or Partner offices 

Telephone Web I Email 

USA " (714) 974~2500 

UK ... {OJ 808 101 9246 

SlNGAPORE +65 G225·6158 

FRANCf, •33 (OJ 1 55238400 

G£RMANY •'9 0931 4 0468 

lNDIA • 91 (0)3} 4006-2021 

PAGE NO, 

JAPAN • 81 (OJ) 5952-6500 In: tp: I /www. ctc-g. co. jp 

CHINA '" 21 67.88 404.0 

THAI I.AND .,, (0)2645-1018/19 part.ha. p@rcisof twareth com' 

Worldwide http: I /sclects~rv ices .bentley. com/en - US/ 

Tuesday, May 06, 2014, 12,02 PM 

c, \ User·s\bcookJ \Desktop\HRPT Pi 1 e Check \Axial\ Pier Shed \Major Pile \Pi er-40 Ind:i vi dual Column Shed Majoi . anl ge 4 of 4 



Tuesday, May 06 , 2014 , 04:22 PM 

STAAD.Pro V8i SELBCTseries4 

Version 20.07.09.31 
Proprietary Program of 

Bentley Systems, Inc . 

Date ~ APR 30, 2014 

Time= 14: 59: 6 

USBR ID : CH2M HILL 

PAGE NO. 

········••••············•··························· 

1. STAAD SPACE 
INPUT FILE: Pier4 0 _Individua l _ Bending_ Pier Shed_LC9.STD 

2. START JOB INFORMATION 
3 . ENGINEER DATE 12 · MARCH · 2014 

4. END JOB [NFORMATlON 

5 . INPUT WIPTII 79 

6. UNIT FEET KJP 
7. JOINT COORDINATES 
8 . 4 O O 0; S O 12 0 ; 7 0 26 . ?5 0 ; 8 0 31.5 0; 9 0 )2 . 25 0 ; J O O 37 0 

111} 

c~. 
,t '>/fL{ 

\,~\J /tfa \ 
v\/ ~ / \ l \ 

9 . 1!:i o 19. 79 7~ o; 16 o 22 . &e ·,~ o: 11 o 1s .,62~ o; 1s o 3 o; 19 o 6 o , 20 o q o 

1 0 . MEMBER INCIDENCES 
11. 4 4 I R; 7 7 8; 8 8 9 ; 9 9 JO; 20 7 16 ; 21 1 ', 1·1 ; 2 2 1 6 15 ; 2 3 17 '); 2 4 18 19 

\2 . 2!.> 1 9 20 ; 26 20 S 
13. START USER TABLE 

14 . TABLE 2 
15 . UNIT INCHES KI P 
16. WIDE FLANGE 

17 . 

18 . 
19. 

20. 
2 1 . 

2 2 . 

TOP 
17 .8923 

MID 
10 .2505 

MUD L INE 
20. 7331 

23. END 

13 . 8 0.441 

13 . B 0.268 

n .s 0.478 

24 . UNIT FEET KI P 

14 . 7 

14 . 7 

14 . 1 

25. DEFINE MATERI AL START 

26. ISOTROPIC STEEL 

27. E 4.1 76E+006 

28. POISSON 0 . 3 
29 . DENSITY 0.489024 

30. ALPHA 6.SE- 006 

ll . DN~P 0.03 
32 . END DEPINE MATERIAL 

33. UNIT I NCHES KIP 

34 . CONSTANTS 
35. BETA O MEMB 8 9 
36. MATERIAL STEEL ALL 

0 . 114 

0. 227 

0. 4 97 

37. MEMBER PROPERTY AMERICAN 

38. 9 Ul'TABLE 2 TOP 

625.63 5 21 9 . 273 1. 06624 6.0858 12 . 1 716 

360. 4 9 120.2 0 .200263 3.6984 6 . 6738 

730 . 417 263 . 2 39 1 . 66929 6. 5964 1 4 . 6118 

c, \Users\bcookJ\Desktop\ HRPT Pile C/1eck\La.tera1\Pier Sh ed\Pie, Shed Major Piles Pier Shed\Load Case 9 Ok\Pier40_lndivic 



STAAD SPACE 

40. 20 TO 23 UPTABLE 2 MUDLINE 
41. M~MBER PROPERTY AMERICAN 

42. 4 24 TO 26 TABLE ST HP14XB9 

43. MEMBER PROPERTY AMERICAN 
44. 7 8 UPTABLE 2 MID 

45. SUPPORTS 

46. 4 10 PINNED 
4/. LOAD 3 LOADTYPE WIND TITLE WIND (MAJOR AXIS) 

4 B. JOINT LOAD 
49. 4 MZ 595.2 

SO. 10 MZ 463.;! 
51. LOAD 4 LOADTYPE ICE TITLE ICE (MA.:JOR AXIS) 

52. JOINT LOAD 
53. 4 MZ 1146 

54. 10 MZ 861.6 
SS. LOAD 5 LOADTYPE FLUIDS TI'l'LE CURRENT (MAJOR AXIS) 

56. JOINT LOAD 
51. 4 MZ 75.6 

SB. 10 MZ 49.2 
59. LOAD COMB 9 HRPT LOAD CASE 9 

60. 5 0.67 3 0.67 4 0.67 

61. PERFORM ANALYSIS 

PROBLEM 

NUMBER OF JOINTS 

NUMBER OF PLATES 
NUMBBR OF SURFACES 

S T A T 1 S T 1 C S 

12 NUMBER OF MEMBERS 
O NUMBER OF SOLIDS 

O NUMBER OF SUPPORTS 

SOLVER USED IS THE IN-CORE ADVANCED SOLVER 

11 
0 

2 

-- PAGE NO. 

TOTAL PRIMARY LOAD CASES 3, TOTAL DEGREES OF FREEDOM 66 

• ••\<,'}.;RH l ~!• · , N~ f.',i·,i 1 1 i; ts'r ,,11 rn j· M'· 

PROBABLE CAUSE SINGULAR-ADDING WEAK SPRING 

2 

K-MATRIX DIAG= 9.0325176E+02 L-MATRIX DIAG; 1.13686B4E 13 EQN NO 35 
,T f ·.:1, 'I'~ ,·. !I 

62. PARAMETER 1 
63. CODE AISC 

64. FYLD 36 ALL 

65. LOAD LIST 

66. CHECK CODE ALL 

Tuesday, May 06, 2014, 04:22 PM 

c, \ users\bcookJ \Desktop\ffRPT Pi le Check \Lateral \Pi er Shed\ Pi er Shed Major Piles Pier Shed\Load C'ase 9 Ok \Pi er4 o _ Indi vie 



STAAD SPACE - - PAGE NO. 

STAAD.Pro CODE CHECKING - {AISC 9TH EDITION) vl.O 

ALL UNITS ARE - KIP INCH (UNLESS OTHERWISE Noted) 

MEMBER 

9 

20 

21 

" 

23 

" 

" 

2& 

6'1. 

" 
" 70 

" n 
7 ~ . 

" 75 

TABLE 

ST HP14X89 

ST MID 

s·r M!D 

ST TOP 

S1 MUDLINE 

ST MUDLINB 

ST MLJDL1Nf. 

ST MUDLlNE 

ST HP14X89 

ST HPl4X89 

ST HP14X89 

PARJ\.Ml::TER 2 

CODE AlSC 

RESULT/ 
FX 

PASS 

0 00 T 

Pl\SS 

0. 00 T 

PA.SS 

0 . 00 T 

PASS 

0. Oo T 

PASS 

0 . 00 T 

PIGS 
.{)() T 

PIGS 
[• 00 T 

PASS 

.uo T 

PASS 
. 00 T 

SIGS 
. 0(1 T 

PASS 

o. 00 T 

CRITICAL COND/ 
MY 

RATIO/ 
MZ 

(AISC SECTIONS) 

AISC· Hl- 3 0 . 400 

0.00 1217 . 26 
( UPT) 

AISC- Hl -3 0 .771 

0.00 -602. 79 
(UPTI 

1\ISC- Hl - 3 0 . 82'/ 

0. 0(1 · 646 .13 

(UPTl 

AISC- Hl-3 0. 488 

0.00 -920.58 

(UPT) 

AISC- Hl- 0 .128 
0. Q(I 299. 45 

(UPT) 

AISC- HJ-3 0. 136 

0. (10 318. 06 
(UPT) 

SBEAR .y 0 . 0 51 

0.00 93 .6l 

(UPTl 

AJSC- Ill . 3 0 .27.4 

0.00 -523.90 

(/\lSC SECTIONS) 

AISC· Hl . 3 . 34 3 

0 00 l 04 3 . " (AISC SECl'lONS) 

A.ISC· Hl 0 .286 
0.00 870 . 58 

( Al SC 5RC'1'10NSJ 

A.JSC· Hl 3 0 .229 
u. ()(I 697 . 24 

u 2!l6 MEMH 7 TO ' 20 22 

UNB 206 MEMB 7 TO , 20 ;,.2 

UNT 206 MEMB 7 TO 9 20 2?. 

LX 23 "I. 58 MRMB ' 21 23 TQ " UNB 23 ·1. 58 ME:MD ' 21 23 TO 26 

UNT 237 . SB MEMO 4 7.1 23 TO 26 

F'INISH 

LOADING/ 
LOCATION 

9 

0 . 00 

9 

63 . Oo 

9 

9 .oo 

' s, . 00 

9 
0 . QI) 

9 

~o. 82 

9 

0. 00 

9 
4;.; . 7 5 

9 

0 00 

9 

0 00 

9 

0. 00 

Tuesday, May 06, 2014, 04:22 PM 

C:\Users\hcookJ\Desktop\HRPT Pile Check\Lateral\Pier Shed\Pir-z- Shed M<1jor Piles Pier Shed\Load Case 9 Ok\P1er,10_Indivic 



STAAD SPACE PAGE NO. 

**** DATE~ APR 30,2014 TIME• 14:59: 6 **** 

For questions on STAAD.Pro, please cont.act 

Bentley Systems or PartneY offices 

Telephone Web I Email 

USA '1 (714) 974-2500 

UK ... (OJ aoa 101 9246 

SINGAPORE ·65 6225-6158 

FRANCE •33 ( 0) 1 55238400 

GERMANY "' 0931 40468 

INDIA ,91 { 03 3 l 4006-2021 

JAPAN •81 (03)5952-6500 http://www.ctc-g.co.jp 

CHINA •" 21 6288 '1040 

THAIT .AND •66 (0)2645-1018/19 partha.p~reisoftwareth. 

Worldwide http://selectservices.bentley.com/en·US/ 

com* 

Tuesday, M'ay 06, 2014, 04.-22 PM 

C': \Vsers\bcookJ \DeskLop\HRPT Pile Check \!,ateral \Pie.r Shed\ Pier Shed Major Piles Pier Shed\Load C'ase 9 Ok\ Pie1·40 Indi vie 
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PAGE NO . 

.................................................... 

STAAD.Pro VBi S8LECTseries4 
Version 20.07.09.31 

Proprietary Program of 
Bentley Systems, Inc. 
Datea MAY 2, 2014 

Time= 12: 6:55 

* USER IO: CH2M HILL .•••...••••.....••..••.•.••......••.•••.•........•.. 

1. STAAD SPACE 
TN PUT PILE· Pi er40_Indi vi dual Colunm_Shcd ~eYat:e . .s~·o 

2 . START JOB INFORMATION 
3. ENGINEER DATE J 2 · MARCH· 2014 
4. END JOB INFORMATION 
5 . I NPUT WIDTH 79 

6. UNIT Fl>E'l' KIP 
7 . J OINT COORDINATES 
8 . 4 O O 0 : 5 0 12 0 : 7 0 26. 25 0 ; B O 31. 5 O; 9 0 32 . 2~ 0; 10 o 11 O 

Tuesday, May 06 , 201 4, 11:53 AM 

9 . l o O 19 .1 25 0 ; HO 2 2 . 68 "15 O; 17 0 1, . 5 625 0 ; 18 0 3 (1 ; J 'J O 6 0 ; 20 0 o O 

1 0 . MEMBER INCIUENCES 
Jl. 4 4 l ll ; 7 ·1 8 ; 8 8 9 ; ~ 9 10; ?O 7 lb ; ~ I '. ~ 17 ; ??. 1 6 15; 2 1 17 5 ; 2 4 l 8 19 

12 . 2~ 19 20; 26 20 S 
1 3. START USER TABLE 
14 . TABLE 2 

15 . UNIT INCHES KIP 
16 . WIDE FLANGE 
17, 'l'OP 
18 . 19. 26 5 7 13.8 0.448 14. 7 0.459 680.495 24 3 .1 01 1 . 33378 6 .1824 13.4946 

19. MID 
20. 12.9345 13 . 8 0.2 57 14 .7 0.)25 482 .52) 172.08 0. 4 1082 1 3.54 66 9.555 

21 . MUDLlNE 
22. 20.82 7 1 3 . 8 0 . 4 72 14.7 0.50) 136.36 266. 4]1 1 . 69563 6 . 5 13 6 14. 7 882 

23. END 
2 4. UN IT FEET KIP 
2 5. DEFINE MATERl I'll, S'l'ART 
26 . ISOTROPIC STEEL 
2 7 . E 4 .1766+006 

28. POISSON 0.3 
29 . DENSITY 0.48 9024 
30 . ALPHA 6 . SE · 006 

31. DAMP 0.03 
32 . END DEFINE MATERIAL 
33. UNIT INCHES KIP 
J4 . CONSTANTS 
3$ . BETA O MEMB 8 9 
36 . MATERIAL STEEL ALL 
37. MEMBER PROPERTY AMERICAN 
38 . 9 UPTABLE 2 TOP 

C:\ Users \bcookJ\Desktop\HRPT Pile Clieck\Ax ia l\Pier Sh e d \ Noderate Pile\ Pier40 Individual _Column_Shed Moderate.anlt 4 



ST..\AD SPACE 

39 •9 UPTAlH,E 2 50\PJLE 

4C •9 UPTABLE 2 33\PJi,F. 

41. *9 UPTABLE 2 ",O\FLG12 

4 /.. -1 8 UPTAELE /. MID 

43. 20 TO ;.>.1 UPYABLE /. M.UDl,INE 

44. MEMBER PROPERTY AMERICAN 

4S. 4 24 TO 26 TABLE S'l' HP14X89 

4 £. SUPPORTS 

47. 4 FIXED 

4 e. 10 FIXED BUT FY 

49. MEMBER RELF.AS~ 

50. 9 END Ml?'i 0.S MPZ O 5 

51. LOAD 1 LOAD1'YPE DE1ill TI'l'LE DEAD-tWEARING SURFACE 

5;:. JOINT LOAD 

5~- 10 FY -169.2 
54. PERF"ORM BUCKLING ANAI.YSiS MAXSTEP 200 

PROBLEM 

HUMBBR OF JOINTS 
NUMBER OP PLATES 

NUMBBR OF SURFACES 

S T A T J S T I C S 

12 NUMBER OF MEMBBRS 

O NUMBER OF SOLIDS 
O NUMBER OF SUPPORTS 

SOLVER OSBD IS THE IN·CORE ADVANCED SOLVER 

11 
0 

2 

PAGF, NO. 

TOTAL PRIMARY LOAD CASES 1, TOTAL DEGREES OF FR.1!:BDOM z 61 

Tuesday, May 06, 2014, 11:.SJ AM 

C:\Users\bC'ook3\Deskt.op\HRPT Pile Chcck\Axial\Pier Slied\Mode1·are Pile\PieJ"40 1ndivJdua1 Column Shed Moderate.anlf,; 



Tuesday, May 06, 2014, 11 :53 AM 

STMD SPACE: PAGF. NO. 

CALCULATED BUCKLING FACTORS FOR LOAD CASE 

MODE BUCKLING FACI'OR 

8 6S05S 

2 16 36930 

n .0789S 

32 . 0844.l 

55. FINISH 

*********** !':ND OF THE STAAD.Pro RUN*********** 

**** DATE: MAY 2,2014 TIME~ 12: 6:S6 **** 

C· \U.,;crs \bcookJ \Desktop\ 1-/RPT Pile Check \AxJ al \P.u.•r Shed\Nodeca te Pi 1 e I Pier,l O _Individual_ Column_ Stied Moderate. anl f -1 



STI\AD SPACE: PAGE NO . 

• ;; ** •• * ................. ** •••••• ** •••••••••••• * * •••• t. *****. * ••••• 
For questions on ST/vill. Pro, plc>ase contact. 
~entley Syi:;terns or Partnei· offices 

Telephone Web ! Er11a1l 

USA +l (714) 974-2SUO 

UK +44 (0) 808 101 924 6 

SINGAPORE ,65 6225-6158 

FRANCE +33 '° I l 55238400 

GERr-w,JY .. , 09 3 J 4046ll 

IND1A + 91 ( 03 3) 4006-2021 

JAPI\N +81 (03)5952-6500 http: I /www. ctc-g. co. jp 

CHINA + BG 21 67.88 4040 

THA IlJ\ND +66 (0)2645-1018/19 partha. p'.!!'rei soft1.1a1·c::th. com• 

Worldwide ht.t.p: / / ~electservi ces. bentley. com/en. US/ 

Tuesday, May 06, 2011, 11:53 AM 

c, \ Use Ls \bcook3 \Cesk top\HRPT Pile \/1eck \!1X1,3l I Pier Shed \Moderate Pl le I Pi er4 Q _ Tndi v.1dual Col l1fl111_Shed Moderate. a:nJ I 4 



Job No. _____ _ 

CH2MHILL. Sheet No. _ _____,___ _ __ _ 

Job Name Hf<..E_'f ft (.,.- !../() Date -------
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PAGE NO. 

............••...•..•........................•....•. 

• 

STAAD.Pro VSi SELECTseries4 

Version 20.07.09.31 

Proprietary Program of 
Bentley Systems, I n c . 

Date= APR 16, 2014 

Time~ 14:38:19 

USER ID: CH2M HILL 

• 

·········•·········································· 

l . STAAD SPACE 
I NPU'l' FI LE: Pie r4 0_ I ndiv i dua l _ Co l umn_Shed Mi nor . 61'!1 

2 . START J OB I NFORMATION 
3 . ENGINEER DATE 1 2 - MARCH - 20 14 

4 . END JOB lNFORMATlON 
5 . INPUT WI DTH 79 

6 . UNI T FEET KI P 
7 . J OI NT COORDINATES 
a. 4 o o O; so 12 O; 1 o 2b . 2 5 O; 8 3i. '.• u; 9 o J2.?o o; 10 o J7 o 

Tuesda y, Ma y 06, 20 14, 12:02 PM 

fl ',/JL( 

y\.\1J, \ 

tYi/ ~ I\ L,) 

9 . 15 O 19. 12~ 0 ; 16 0 ?2 . 68"15 0 ; 17 0 15 .Sb? ~ 0 ; 18 0 O; 19 il 6 O; 20 0 9 O 

1 0 . MEMBER INCIDENCES 
1 J • 4 4 I~ ; 7 7 8 ; 8 8 9 ; 9 ') l O; ~ (J ·1 , 6 ; 21 l 5 l 7 ; ~ i 1 f, l !, ; 2 3 l l 5 ; "2 4 J 8 l ') 

12 . 2~ 19 20 ; 20 ~o s 
13 . START USER TABLE 
14 . TABLE 2 

15 . UNIT INCHES KI P 

16 . WIDE PLA.l-lGE 
17 . TOP 
18 21 . 5932 13 . 8 0 .4 83 14. 7 0 . 5 2 5 763.7 9 278 . 0 6 5 I . 89697 6 .6654 15 . 4 35 

19 . MID 
20. 1 0 . 8849 1 3.0 0. 32 2 14 .7 0. 22 4 36 7 .34 4 1 1 8 . 627 0 . 2 5 8 737 4.4 4 3 6 6 . 58 56 

2 1 . M1JDL1NE 
2 2. 2 0 4 5 31 13.8 0 .4 85 14 . 7 0 . 484 7 1& . 458 2 5 6.362 1. 5 99 1 6. 693 14. 2296 

23 . END 
24. UN lT FEET KI P 
25 . DEFINE MATERIAL START 
26. I SOTROPI C STEEL 
2 i . E 4 . 1 76E+006 

28 . POJ SSON 0.3 
29 . OENSl TY 0 . 489024 
30 . ALPHA 6.~E -006 

3 1 . DAMP 0.03 
J 2 . ENO DEFINE MATERIAL 
33. UNIT INCHES KI P 
34 . CONSTANTS 
3 5. BETA O MEMB 8 9 
36. MATERIAL STEEL ALL 

37 . MEMBER PROPERTY AMERI CAN 
3 8 . 9 UPTABLE 2 TOP 

C: \ User.s\bcook 3 \ De sktop\ l-lRPT Pil e Che ck\llXi a l \ Pier Shed\ Mi n o r Pile \ Pi e r40_lnd i v idual Co l umn _Shed Mino r . a n lge ! of 4 



STMD SPACE 

39. 7 8 UPTABLE 2 MlD 

40. 20 TO 23 UPTABLE 2 MUDLINE 

41 MEMBER PROPERTY AMERICAN 
42. 4 24 'l'O 26 TABLH ST HP14X89 

4 3. SUPPORTS 

44. 4 FIJ<ED 

45. 10 FIXE:D BUT FY 

46. MEMBER RELEASE 

47. 9 END MP'i 0.5 MPZ O.S 

48 LOAD l LOADTYPE DEAD TITLE DEADtWE.I\RtNG SURFACE 

49. JOINT LOI\D 

SC. 10 FY -1G9.2 

51. PERFORM BUCKLING ANALYSIS MAXSTEP 200 

PROBLEM 

NUMBER OF JOINTS 

NUMBER OF PLATES 
NUMBER OF SURFACES 

STATISTICS 

12 NUMBER OF MEMBERS 

O NUMBER OF SOLIDS 
O NUMBER OF SUPPORTS 

SOLVER USBD IS THE IN-CORE ADVANCED SOLVER 

11 
0 

2 

- - Pll.GE NO. 

TOTAL PRIMARY LOAD CASES 1, TOTAL DBGRBBS OF FREEDOM 

Tuesday, May 06, 2014, 12:02 PM 

2 

c, \Users\bC"ookJ\Desktop\HRPT Pile Check\Axial \Pier Shed\Minor Pile\Pier4D Individual_Colum11 Shed Minor.a.nlge 2 of ,i 



STAAD SPAC&: 

MODE 

2 

52 FINIS!! 

CALCULATED BUCKLING FACTOH.S FOR LOAD C"ASF. 

BUCKI,TNG FACTOR 

8.5446~ 

15.04405 

22.22354 
:J0.07,812 

••*~ DATE= APR 16,7-014 TIME" 14:38:19 **** 

Tuesda}', May 06, 201-l, 12:02 PM 

PAGE NO. 

~·:\Usei-.s\bco::ik]\Desktop\HRPT Pile C"i"ieck\AxJal\f'iur Sl!ed\1'fi1101.· Plle\PieT40 lndjvjdual_Column Shed Mi1101 anlge 3 of ,1 



SToV\D SPACE PAGE NO. 

F'or questions on STA/ID. Pro, please contacl 

Bentle}' systems or Partner offices 

·relephone Web I Email 

USA ,1 ( 114) 9"14-2500 

UK •44 I OJ 808 101 9246 

SINGAPORE ,65 6225-6158 

FRANCE . ]) IO I I 5':)2]84()0 

GERMANY '" 09] l 40468 

INDIA •" ( O] 3) 4006-2021 

JAPAN •81 (0])5952-6500 htcp:I/www.ctc-g.co. jp 

CHINA ... 21 6288 4040 

THAILAND •66 10)2645-1018/19 partha. p@re1.softwareth 

Worldwid~ http,/ /selectserv ices. bentley. com/en· US/ 

• 

• 

com* 

Tuesday, May 06, 2014, 12:02 I~M 

4 

c, \tlsers\bcooJcJ\DesJctop\HRPT Pile Check\Juoal\Pier Shed\Minor PiJe\Pier40_lndividual_ColW111i_Shed Minor.anlge -1 or ,i 



CH2M HILL 

- --- - - --- - -----;- PROJECT NO. - - ------::-/,,..,--
},1f1 IJ<- ~ (' 

P, -:,.. .J,<~I _____ -Cf c.J ___ r l_ 
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CH2M HILL SUBJECT -
__________ 9y _ ____ ____ _ 

------------ SHEET NO._ of _ DATE---­

PROJECT NO. - -- --
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PILE LOAD RA TINGS - TRUCK COURT 
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Ila/crow 
PROJECT _JJf i ( -

/ . ' 
SUBJECT : ) , ~ 

' I - . 

r 

t' ~ 1 r .i • 11 f.: , .l--j( < .: 

Pr,:: { i. Abr,:· 30,t1k Si . 

~7_--_, )JI, ./b Pip 1 c _____ -- - _ _. 

I _,,._, ; 
II 

L , ,5 

SHEET NO. OF __ _ 

JOB NO. __ 

MADE BY 't"· DATE L ~/
1
{ 

CHKD. BL ~~ DATE~~ 
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Ila/crow 
PROJECT·_ \ !__l_'_:( _____ ___ __ _ 

SHEET N0._3 _ _ OF· _ _ _ 

JOB NO. - -----=,:;-;,-;­

MAOE BY ~ DATE Yf' /Y SUBJECT·--- ---- - -----

CHKD. BY=0~ DATE 01 U(Y 

I _,, .· r . <1 r ··,· 
,' l " (. ...-' ,. 
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1~ 3} c; ._·: 

,S'J{, 

n... 1 C-· { · 0-1,r ./., ·, ( / -, ,, ~, c ,o.-) , 

! J ; J 

(c-/c" .\) j) 

j l· i•- I 1f 'f ;, j i { ; 'i" I 
' , ~ !6 _:_ l _ _es+ ] ,( 

(>, .' I '-" i. ' ) ,, -; I 

www.llalcrow.com 

.. ,r,. 'iC 



>/ ~11' I 
Tuesday, Nay 06 , 20 14, 12 :4 7 PM 

PAGE NO. 

( '\1 ~\ vi/~ ( 

STAAD.Pro V8i SELECTseries4 

Version 20.07.09.31 

Proprietary Program of 
Bentley Systems, Inc. 

Date= MAY 6, 2014 

Time= 11:16: 6 

USER ID: CH2M HILL 

········•··························•··•············· 

1 . STAAI> SPACE 
lNPU'f FILE: Pi er40_Ind ividual Co lumn_Shed severe truck Court.STD 

2. START J OB INFORMATION 
J. ENGINEER DATE 12·MARCll · 201 4 

4 . END JOB INFORMA'J'lON 
5. INPUT WIDTH 79 
6 . UNIT FEET KIP 
7 . JOINT COORDINATES 
9 . 4 0 ·1 O; ~ 0 12 0 ; 7 0 2 6 . 25 0 ; 8 0 31 . ~ 0: 9 0 32 . ~~ 0 ; 10 0 3 1 D 

9 . 1', o 19 . 125 0; 1 6 0 2:'. .687 5 0 : 17 0 l S .,625 0 

JO. MEMBER INC!DENCES 
11. 4 4 5 ; ·1 7 8 ; 9 8 9 ; 9 9 lQ; 20 7 16; 2 1 15 i7 ; ?! 1 6 ] ~ ; rJ 11 ~ 

12 . START USER TAilLE 
l3 . TABLE I 

14. UNlT FEET KIP 
1 5. WIDE Fl .ANGE 
16 . OR IGINAL 
17 . 0 .1 7924 7 1 .1 5 0 .051 25 1.225 0 . 051 25 0.04 28327 0.01 57 136 0 . 000 1 569 )4 · 

1 8. 0.0589315 0. 125563 

19 . 0.25_Tl-11 CK 
20. 0.074 1319 1.15 0.0208333 1. 225 0.0208333 0. 0 186 353 0.00638368 l .072 51E· 005 · 

21. 0.0239583 0.051 0 411 

22. 0.375_TH JCK 
23. 0.110 547 l 1 5 0 . 03125 1. 2 2 5 0.03125 0.027312 0.00957706 3 . 59853E·00 5 -

24 . 0.0359375 0.0765625 

25. 0. 4 375_THICK 
26 . 0 .1 28592 1 .3 5 0. 0 36 4 583 l .225 0 . 036 4 583 0.0314958 0.0111744 5.69753F. · 005 

27. 0.0 41 9271 0.0893229 

28 . o . s_rnI CK 
29 . 0.146528 1 . 15 0.04 16667 l.225 0.04 16667 0 . 0355786 0 . 0 12 7722 8 . 4796F. · OOS 

30. 0.0479167 0.102083 

31 . 0.3125_TH1CK 
32. 0 .0 923948 1. 15 0.026047. 1.22~ 0.02604 2 0 . 023026 0 . 0079803 2.0887E·005 · 

33 . 0.0299483 0.0638029 

3 4 . 0 .125_ TH1 CK 
JS . 0 .0372842 1. 15 0 . 010417 1. 225 0. 01041 7 0.00953$93 0.003 19164 l .l4 862E · 006 · 

36 . 0.0119796 0.02552 17 

37. TABLE 2 
38. UNIT INCHES KIP 

t..t;'X/ 1~ 

C: \Use r s\bcookJ\Desk t op\HRPT Pile Check \Axi al \Truck Court \Sever e\Pier4 0_ I ndi vi dua l _Colwnn_Slled Sevei-e Truck Court. c1nJ 



STAAO SPACE 

]'J. WIDE Fl.ANGE: 

40. 20\TOP 

41. 

" 4). 

1 7. 2 BS 13.8 

20'tMID 

26.535 1 J. 8 
20\MUDLINE 

18.26 13.8 

50\-PILE 

0 

44. 

45. 

46 
47. 14.5475 13.8 

"· 49. 

50. 

SO%FLG12 

13.647~ 13. 8 
33%Pll.E 

0 . 4 2!> 14 . 7 

0 .225 14.7 

. 5 " .7 0. 

0 .575 13 .B 

(I. 5 7 5 12 0 

- · PAGE NO. 

0 .4 605. 874 21 l . 8 51 . 959851 ' .86S 11.76 

0 . ' 641 .025 116 177 n. 129278 . 1 OS 5.88 

619.605 211 . 904 1.16887 6.9 11. 76 

0.2S 429.481 109. 714 0. 986569 7. 93 5 6.9 

. 25 ]88.166 72.7.107 0 .967818 .935 

51. 12.245 13.B 0.47~ 14.7 0.2 367.152 106.004 0.557101 .555 5.88 

52. END 
53. UNIT FEET KIP 

54. DEFINE MATF.R1AL START 

5~. ISOTROPIC STE:8L 

56. E 4.l76E+OO~ 

5·1. POISSON 0.3 
58. DENSITY C.489024 

59. ALPHA G.SE-006 

GD. DAMP 0.03 
61. END DEFJNE MA'I'ERIAI, 

62. UNJT INCHES KIP 
6 3. CONSTANTS 

64. BETA O MEMB 8 9 
65. MATERIAL STEl::L ALL 

66. *9 UPTABLF. 2 50%PILF. 
67. *9 UPTABLE 2 33%Pil,E 

68. *9 UPTABLE 2 50%FLG12 
69. MEMBER PROPERTY AMERICAN 

70. 9 UPTABLE 2 20\TOP 
71. 20 TO 23 UPTABLE 2 20\MUilLINE 

72 MEMBER PROPERTY AMERICAN 
73. 7 8 UPTI\BLE 2 20\MID 

74. 4 Ti\BLE ST HP14XB9 

75. SUPPORTS 
76. 4 FIXED 

77. 10 FIXED ~lIT FY 
78. MEMBER RELEASE 

79. 9 RNfl MP'l 0.5 Ml-'?, CJ 5 
80. LOAD 1 LOADTYPE DEAD TITLE DEAD•l'l"Ef\RING SURF'ACE 

81. JOINT LOAD 

82 . 10 FY I 67. B 

83 PERFORM BUCKLING ANALYSIS MAXSTEP 200 

Tuesday, May 06, 2014, 12:47 PM 

2 

c,\Users\bcoo.kJ\Desktop\URPT Pile Check\A.xial\Tiuck Court\Severe\Pier40 Individual Column shed S"cvei-e Truck court.anl 



Tuesday, Ma.y 06, 2014, 12:47 PM 

S1!11\D SPACE PAGE NO. 

p R O B L E M B T AT I B T I c s 
- -- ------ ---- ------- ---------------

?rOMBER OF JOINTS 9 NUMB BR OF MEMBERS ' 
NUMBER OF PLATES 0 NUMBER OF SOLIDS 0 

NUMBER OF SURFACES 0 NUMBER OF SUPPORTS ' 

SOLVER USED IS THB IN-CORE ADVANCED SOLVER 

TOTAL PRIMARY LOAD CASES 1, TOTAL DEGREES OF FREEDOM 43 

C': \ user~ \bcook 3 \Desk t.op\HRPT P.1 le Clieck. \Axi ,:i J I rz-uck Court \Severe I Pi er4 o Indi vidua 1 _ Column Shed Severe Truck court. c1nl 



SiAAD SPACE 

MODE 

1 

2 

R4 FINISH 

CA.LCULATF.D BUCKl,lNG FACTORS FOR LOAD C/\SE 

IlUCKl,ING FACTOR 

10.51111 

lB.15732 

2B.937JB 

36.68349 

···•••••*** END OF THE STAAD.Pro RUN***•••••••" 

• *** UJ,TE= MAY 6, 2014 TIME" 11:lG: "? •••• 

Tuesday, May 06, 2014, 12:47 PM 

PAGE NO. 

c, \Uoers\bcookJ\Vesktop\llRPT Pile Check\Axial\Truck Court\Severe\Pier40 Individual Column Shed Sevei·e Truck Court.anl 



STMD SPACE PAGE: NO. 

For questions on STA.AD. Pro, ple<H:H' contact 

Bent1ey Systems or Partner offices 

Telephone Web I Email 

USA " ( 714) 974-2500 

UK '" 10 I 808 1 01 9246 

SINGAPORE • 65 622~ 6158 

PRANCE '" IOI 1 5521fl400 

GERMANY '" 09 J:i. 4 04 68 

INDIA '91 l 03 3 l 4006··2021 

JAPAN ,81 (0))$952-6500 ht.tp: I ;.,,,ww. etc -g. co. jp 

CHINA •86 21 6288 4 o~ o 
THAILAND ,65 (0)2645-101.8/19 part ha p®re 1sof t .... ·areth. 

Worldwide http: I /se lectservi ces. bent. ley. com/en-US/ 

corn* 

Tuesday, May 06, 2014, 12:17 PM 

5 

c. I Users \bcook 3 \ !Je!l.lctop\HRPT Pi 1 e Check \Ax1a l \ Truck Court \Severe I Pi er4 0 _ Tndi vi dual Column Shed Severe Truck cou1·t . anl 



CH2MHILL. 
Job No. ______ _ 

Sheet No. _ ___,____ ___ _ 

Job Name __,._i-'-'-/Z_.__._-_________ _____ Date _ _ _ ___ _ 

Subject -l /{ /v\ ,,jCr P;/( rr·,F·1·i , Computed By /.Zc ~ >'I/•/ 
__________ 

7 
_ _ 

7 
____ _ _ CheckedBy t\wJ.r '-fD/~e 

(-,f(\f,,. I L( ( ~ I . (/IA f I ) 
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Tuesda y, May 06, 201 4 , 12 : 48 PM 

PAGI, NO . 

.........•....•.....•........••..................... 

STAAD.Pro VBi SELECTseries4 
Version 20.07 . 09.31 
Proprietary Program of 
Bentley Systems, Inc. 
Date= APR 16, 2014 

(_ v\ . Y\ \Jch\ 
\,t/ i /tt-\ 

Time= 16: 57:38 

USER ID: CH2M HILL 

1. STAAD SPACE 
I NPUT FILE: Pier4 0_ I ndivi d ual Col unm_Shed MaJor Truc k Cour t .STD 

2. START J OB INFORMATION 
3. ENG INEER DATE l2 · MARCH·2014 
4 . END J OB INFORMATION 
5. I NPUT WIDTH 79 

6. UNIT FEET KI P 
7 . JOINT COORDI NATl':S 
8 . 4 O 7 0; 5 0 J 2 0; 7 0 1. 6 . ~ 5 0 ; 8 0 3 J . ~ 0 ; 0 32 . ? , 0 ; l O O 31 O 

9 . !'.> 0 l 'l. 125 0 ; If O 22 . 6815 ll : 17 0 lo . S62!, (1 

10. MEMBER INCIDENCES 
I I. q 4 ~ ; 7 7 8; 8 8 9; 9 9 10; 7 0 7 lo ; .' i 1~ 17 ; 22 1 6 ! $ ; c ) J"J ~ 

12 . START USER TABLE 
13 . TABLE 2 
14. UNIT INCHES KIP 
l 5 . WI DE FLANGE 
16 

11 . 

18 . 

1 9 . 

20. 
21 . 

1'0P 

19 . 6078 
MID 
13. 8706 
MUDLJ NE 
20.8105 

22 . END 

13 . 8 0 . 49 

13 . 8 0 . 326 

1 3. 8 0 . 504 

23. UNIT FEET KIP 

14 . 7 

14. 7 

14 .7 

24. DEFINE MATER IAL START 
25. I SOTROPIC STEEL 
2b. E 4.176E•006 
2"1. POISSON 0.3 
28. DENSJTY 0.489024 
29 . AI.PHI\ 6.5E· 006 
30. DAMP 0 . 03 
31. END DEFINE MATERI AL 
32. UNIT INCHES Kl P 
33. CONSTANTS 
34. BETA O MEMB 8 9 
35 . MATERIAL STEEL ALL 

0 .452 

0.326 

0. 4 88 

36. MEMBER PROPERTY AMERICAN 
31. 9 UPTABLE 2 TOP 
38 . 20 TO 23 UPTNlLE 2 MlJDLINE 

619.715 239. 424 1. 41 072 6.762 13 . 2888 

496 . 841 l'/2.629 0.491377. 4. 4988 9.5844 

724 . 4 76 258. 494 1. 68616 6 . 9552 14.34 72 

C: \Users\bcookJ\Desktop\HRPT Pi le Cl1eck\Axia1 \Truck Court\ Ma;or\ Pier4 0_ Tndividual Col wnn_ Sh ed Major Tru ck cou1·t . a11l 



STAAD SPACE 

JS. MEMBER PROPERTY AMERICAN 

4U. 7 8 UPTABl,E 2 MlD 

41. 4 TABLE ST HPJ4.X89 
4 2. SUPPORTS 

4 3. 4 FIXED 

4 't. 10 FIXED BlIT FY 

4 5. M8MBER RELEASE 

46. 9 ~ND MPY 0.5 MPZ 0.5 
41. LOAD l LOADTYPE DEAD 1'ITLE CEAD+WEAAING SURFACE 

4 8. JOINT LOAD 

49. 10 FY -167.8 

50. PERFORM BUCKL1NG AN.tu,YSIS MAXSTEP 200 

P R O B L E H: 

NUMBER OF JOINTS 
NUMBER OF PLATES 
NUMBBR OF SURFACES 

S T A T I S T I C S 

9 NUMBER OF MEMBERS 

O NUMBER OF SOLIDS 
O NUMBER OF SUPPORTS 

SOLVER USED IS THE IN-CORE ADVANCED SOLVER 

a 
0 

2 

P/\GE NO. 

TOTAL PRIMARY LOAD CASES l, TOTAL DEGREES OF FREEDOM: 43 

Tuesday, />1ay 06, 2014, 12:48 PM 

2 

C: \ Users \bcookJ \Desktop\llRPT Pile Check \Axia 1 I Truck Court \MaJ or\ 1'1 e1 40 _ Ind1 vidual Colunm_Shed Major Truck Cotn·t. <'lnl 



STAAD SPACE 

MODE 

1 

2 

51. FINlSH 

Ci\LCULATED BUCKJ.ING FACTORS FOR 1,Qfl.J) CASP. 

BUCKLING FACTOR 

12.43459 

22.83334 

31.42424 

-15. 25114 

•1<1<****•••* END OF THE STMD.Pro RUN··~··••***• 

•• .. • DATE-;- APR ]6,2014 TIME~ 16:57:38 **** 

Tuesday, Ma}' 06, 2014, 12:48 PM 

· · PAGE NO. 

C': \ User-.s\bcook..i \Desktop \HRPT Pj 1 e Check \Axi o1l I Truck Cou1·t \M;iJor I P.1er4 O_Indi vidual _column_ Shed Major Truck Court anl 



SThAD SPACE 

For questions on STAAD. Pro, please contact 

Bentley Systems or Partner offices 

Telephone Web I Eme1il 

USA •l ( 714 I 974-2500 

UK ... IOJ 008 l 01 92'16 

SINGAPORE •65 6225-6158 

F'RANCE ,33 IO I l 55238400 

GERMANY '" 0931 '104 68 

INDIA ,91 ( 03 3) 4006-2021 

PAGE NO. 

' 

JAPAN •61 (OJ) :>952-6SOO http: I /w,,rw. etc -g. co. JP 

CHINA .,. 21 6288 4040 

THA.lLA.~D .,. (0)264.5-1018/19 partha. p:;>reisot:t,..,·a reth .com* 

Waz ldwide http: I /sel ectservices. bent ley. com/en-US/ 

Tuesday, May 06, 2014, 12:<lB PM 

c · \ users \bcookJ \Desktop\HRPT Pile Check \Axial \ Truck Court \Major\ Pier4 O _lndi vi dual Column_ Shed Mofjor Truck court. a.nl 
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PAGE NO . 

• 
• STAAD.Pro vai SELBCTseriee4 

• Version 20.07.09.31 
Propriet.ary Program of • 

• Bentley Systems, Inc. • 
Date= APR 17. 2014. 

• Time: 10:28:21 

• 
USER ID: CH2M HILL 

················•·•·•······························· 

1. STAAD SPACE 
INPUT FlLE: Pier40_lndividual Column_Shed Moderate Ti·uck Court.STD 

2. START JOB INFORMATION 
J. ENGINEER DA'l'E 12·MARCH-2014 
4. ENfJ JOB INFORMATION 

5. INPUT WIDTH 79 

6. UNIT FF.ET KIP 
"I . .JOINT COORDINATES 
s. 4 (1 7 O; SO 12 O; 7 o 26.2'..' O; 8 o :n.~ n; O 32.25 rJ; 10 O 3·1 o 
9. l'J O J9.12S 0; 16 0 12.6875 0; 1-/ 0 ;_:,,~623 U 

10. MEMBER INCIDENCES 
11. 4 4 5; 7 7 8; 8 8 'J; 9 9 ~O; ),') 7 16; 2·1 1r: J7,· 22 16 l'..'; J? 17 :., 

12. START USER TABLE 
13. TABLE 2 

14. UNIT lNCHES KIP 

15. WIDE FLANGE 
TOP \ 6. 

\7. 

18. 

l 9. 

20. 

21. 

22. 

16. 3821 13.8 0 . '14.8 14 .7 0.428 

MID 

21.0692 13 . ' 0 .462 14 . ' 0. 516 

MUDLINE 

19.2334 13 . 8 0 .472 14 . ' 0 .447 

END 

23. UNIT FEET KIP 

24. DEFINE MATERIAL START 
25. ISOTROPIC STEEL 
26. E 4.176Et006 

27. POISSON 0.3 

28. DENSJ'l'Y 0.489024 

29. ALPHA 6.5E-006 

10. DAMP 0.03 

11. END DBFINE MATERIAL 
12. UNIT INCHES KIP 

33. CONSTANTS 

34. BETA O MEMB 8 9 

35. MATERIAL ST~EL ALL 

36. MEMBER PROPERTY AMERICAN 
37 9 UPTABLE 2 TOP 
3 6 . 2 0 TO 2 3 UPTA13LE: 2 MUDLINE 

G4 3 .66 226.689 1.1563 6. 182'1 12. 5832 

749.733 27].286 1.76609 6. 3"156 lS. l 7 04 

670. 57'1 236.764 1.37.766 6 . 51 ]6 13. 14.18 

Tuesday, May 06, 2014, 12:48 PM 

C':\Users\bcook.3\Desktop\HRPT Pile Check\l\xial\Truck Court\Modcrate\Pie1-,io Individual Column_Shed Moderate True}( court . .;; 



STAAD SPACE 

39. MEMBER PROPERTY AMERICAN 

4C_ 1 8 UP1.'ABI,F. 2 MID 

41. 4 TABLE ST Hi-'14Xfl9 

42. SUPPORTS 

4 3. 4 FIXED 

44 10 FIXED B!J'f FY 

4 5. MEMBER Rl.:LEASF. 

46. 9 END MPY 0.5 MPZ 0.5 

41. LOAD 1 I,OA11TYPE DEAD Tl'l"LE DEAD+WEARING SlJRFA.CE 

48. JOINT J.OA.D 
49. 10 r,y -167.8 

50. PERFORM BUCKLING ANALYSIS l"J>.XSTEP 200 

p R O B L E M S T A T I s T I c s 
- ------ ------ ----- ---- ---- - ------- -

NUMBER OF JOINTS ' NUMBER OF MEMBERS 

NOMBBR OF PLATES 0 NUMB BR OF SOLIDS 

NUMBER OF SURFACBS 0 NUMBER OF SUPPORTS 

SOLVER U6BD IS THE IN-CORE ADVANCED SOLVER 

' 0 
2 

'l'OTA.L PRIMARY LOAD CASES 1, TOTAL DEGREES OF FREEDOM 

Tuesday, May 06, 2014, 12:48 PM 

PAGE NO. 

43 

C: \ U.ser·s \l.>cook3 \Desktop \URPT Pi le Check \Ax ia-1 I Truck court \Moder·<l[c I Picr4 O _lndj vidua 1 Column Shed Moderate Truck court. 0 



STAAD SPACE 

MODE 

Si. FINISH 

Cli.LCULATED BUCKLING FACTORS FOR LOll.D CASF. 

BUCKLING FA.C'fOR 

12. 26600 

25.04458 

31.40695 

47.45310 

********** .. !::ND OF THE S'I'AAD.Pro RUN ........... . 

**** DATE,· APR )7,2014 TIME~ l0:28:22 **** 

Tue8day, May 06, 2014, 12:48 PM 

PAGE NO. 

c: \Users \bcookJ \Desktop\HRP1' Pi 1 e Check \Ni 1 al\ Truck Cour·t \Moder;;ite \Pier'l O_lridi vi dual Column_ Shed Moderate Truck court. a 



STMD SPACE l-'AGE NO. 

For questions on ST/\AD.Pro, please contact 

Bentley Systc-ms or Pai-Lner o(fices 

1'elephonc Web I E:mai l 

USA •1 ( 714 J 974-7500 

UK •44 IOI ,o, 101 9246 

SINGAPORE .,s 6225-6158 

FRANCE •33 (OI 1 55;;!38400 

GERMANY •'9 09)1 40468 

INUIA ,91 1033) 4006·2021 

JAPAN ,81 (03)5952-6500 http:/ /WW';.'. etc ·g .co. jp 

CHINA •86 21 G2 88 4040 

THAILAND ,GG {0)2645-1018/19 parlha. p@=n:.i sot t.warcth. 

Worldw1 de http,/ I se le.ct.services. bent 1 ey. corn/en US/ 

corn* 

Tuesday, May 06, 2014, 12:48 PM 

c: \Users\bcookJ\IJesktop\HRPT Pile C'/ieck\Axial \Truck court \Moderate\P1er40 Individual Colunm_Shed Moderate T'.ruck Court c; 
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CH2MHILL. 
Job No. _ _ ____ _ 

Sheet No. _____ _ 

Date ______ _ _ Job Name __,_,_f.l ._@-,__PT _ _,_r-_, "-¥J=·r/____J.I_· ,'-'--· ,_;_(-_..:., __ ;______:_.:_' ,_. L-r __ _ 
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PAGE NO . 

..............•.................•..•....•........... 

STAAD.Pro V8i SELECTs e ries4 

version 20 . 07.09.31 

Proprietary Program of 
Bentley Systems, Inc . 

Date~ MAY 6, 2014 

Time~ 11:41:53 

USER ID: CH2M HILL .•••....•••..•..•••..••..•..•..•...•••••...•......•. 

l. STAAI> SPACE 
INPUT FILE: Pier4 0_Indiv i d ual Column_s hed l\vg Se>1e1·e 1'1nger P\e'LSTP 

2 . START JOB INFORMATION 

3 . ENGINEER DATE l2 · MARCH- 2 014 

4. END JOB JNFORMATJON 

5 . JNPUT WIDTH 79 

6. UN IT FEET KIP 
7. JOINT COORDI NATES 

Tuesda y , Ma y 06, 2014, 11 : 42 AM 

C~, 1\ \J ... t, I 

S/r/)ll 

8 . l O - 9 0 : 2 0 3 0 : 3 {l 6 0 ; 4 () 9 IJ ; •, 0 I~ 0: 7 0 2 6 . 2 '> 0 : 8 0 3 J. 5 0 
9 . Y O 3 2 . '.'. '> O; 10 0 37 O; I~ 0 19. 1: ~ U: 1E O 22 . 6875 0 ; 17 0 l'o . ~62 5 0 

10. 18 0 -6 0 ; 19 0 - 3 O: 20 0 0 0 

l l . MEMBER INCIDENCES 
11 . I l l fi ; 2 2 J ; 3 3 4; 4 q '> : 7 I U: >J 8 9 ; 9 :• 10 ; 2 0 ·1 16 ; 21 1, 17 ; 

D. 23 1·1 5; 14 16 J q; 2 '> 19 20 : Jo 20 '.' 

14 . STI\RT USER TABLE 

JS. TABLE 2 
1 6 . UNJT INCHES KIP 
17. WIDE FLANGE 

18 . TOP 
1 9 . 13.0204 13 . 8 0 . 407 14 . 7 0 . 259 428.563 137 . 195 0.468752 5.61 66 7.6146 

20 . MID 
21. 18 . 2981 13.8 0 . 384 14 .7 0 . 454 663 .1 5 240 .4 18 I . 160 38 5.2992 1).3 476 

22. MUDL I NE 
23. ] 7.6174 1 3 .8 0 .4 11 1 4. 7 0. 418 624 .9 84 2 21.)73 1.01575 5.6718 12 . 2892 

25. ENO 
26 . UNIT FEET KIP 
27 . DEF'YNE MATERI AL ST/IRT 

28 . ISOT ROPIC STEEi, 

29. F. 4 .1 76E•006 

30 . POISSON 0 . 3 
31 . DENSITY 0. 489024 

32 . ALPHA 6 . 5E · 006 

33. DAMP 0 . 03 
31. END DEFINE MATERIAL 

3~. UNIT INCHES KIP 

36 . CONSTANTS 
n . BETA O Mt,MB 8 9 

38. MATERIAL STEEL Al.L 
40 . MEMBER PROPERTY AMF.RI CAN 

1 b ] 11 

c: \ Users\bcook J \ Desk t op\ HRPT Pi l e C/Jeck \Axia 1 \Finger· Pier\Severe Avg Pi le\Pie,·~o I ndi vi d ual Co1umn_SJ1ed l.vg Seve re Fi n s 



Tuesday, Ma}' O&, /.014, 11.-42 AM 

STAAD SPJ,CE PAGE NO 

41. 24 TO 26 TP.BLE ST HP14X8'.i 

42 MEMBER PROPERTY AMERICAN 

4 3 . 9 UPTABLE 2 TOP 

44. 2 TO 4 20 TO 23 UPTABLE 2 MUDLINE 

45. MEMBER PROPERTY AMERICAN 

46. 7 8 UPTJIBLE 2 MID 

47. SUPPORTS 

48. 1 FIXED 

4 9. l O I-'IXED Btrl' FY 

50. MF:MBER RELEASE 

51. 9 END MPY O.~ MPZ O 5 
52. LOAD 1 L0/\D1.'YPE lJEAD TITLE DEADtWF:A.RING SURFACE 

SJ. JOINT LOM 
54. 10 FY -1·1~.6 

55. PERFORM BUCKLJNG ANALYS15 MAXSTEP 200 

p R 0 B L E H s T A T I s T I c s 
-·-···-·······-···-··- -------------

NUMBER OF JOINTS 15 NUMBER OF MEMBERS 14 

NUMBER OF PLATES 0 NUMBER OF SOLIDS 0 

NUMBER OF BUR.PACES 0 NUMBER OF SUPPORTS ' 
SOLVER USED IS THE IN CORE ADVANCED SOLVER 

TOTAL PRIMARY LOAD CASES 1, TOTAL DEGREES OF FREEDOM " 

c.-\Users\bcookJ\Deskrop\HRPT Pile Clieck\Axlill\Finger Picr\Sc'.rcre Avg Pile\Pier40 Individual Colwnn SlJed Avg sev,=,re Fin~ 



STAAD SPACE 

MODE 

2 

4 

56. f.'INTSH 

C'Al,CULATE:D DUCKLING FACTOkS F'OR LOAD CASE 

DUCKLlNG FACTOR 

4.48064 

9.2:.367 

12.28145 

18.32388 

**ktt••ti+* END OF THf;: STA.AD.Pro RUN 1•-11~,0+1••** 

k*** IJATE..- MAY 6,2014 TIMF.= 11:41:53 **** 

Tuesday, May 06, 2014, 11.-12 AM 

- · PAGE NO. 

c, \users\ bcookJ \Desktop \HRP1' Pi 1 e Check\Axial \Pinger Pi e1·\severe Avg Pi le\ Pier4 0 _Individual_ Column_ S/ied Avg Severe Fillf 



STAAD SPACE 

F'or quesLions on ST/...AD. Pro, pleaf;e contact 
Bentley SyetemEi or Partner offices 

Telephone Web I Ema.11 

USA '1 ( 714) 974-2500 

UK ·44 ( O) 808 l 01 9246 

SINGAPORI!: "6':> 622':, ·6158 

PRANCE '33 ( 0) 1 55238400 

Gli:RM.AN'i ,., 0931 40468 

INDIA < 91 ( 03 3) 4006·2021 

PAGE NO. 

JAPAN ,Bl ({13)595;1,-6(,00 http://>,,'ww.ctc:-g.co. jp 
CHINA •86 21 6288 4040 

l'HAILhND ,66 (0)2645-1018/19 pa1.·t.ha. plJilrei softwareth com* 

Worldwide http //ae]e.ctservices hentle}'.com/c.n-US/ 

Tuesday, May 06, 2014, 11:42 AM 

c. \Uscrs\bcookJ\Vesktop\HRPT Pile Check\A.XJal\.F'i1iger P.1er\Sevpr·e Avg Pil£_.\Pier40 TndJvidual Colwnn_Stied Av!1 Severe f'ins 



Job No. ______ _ 

Sheet No. _ _____ _ CH2MHILL. 
Job Name tt f2 f') ' I L,v/Atl<; //, le Date _______ _ 

7 
Subject ----------------- -- Computed By fl?~ >/f/)</1 
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Tuesday, Ma y 06, 201 4, 03: 51 PM 

PAGE NO. 

.......................................•............ 

M/3 8L S( fl( 

( ~ h f1 lv1 

STAAD.Pro V8i SBLBCTseries4 

Version 20 .07.09.31 

Proprietary Program of 
Bentley Systems, Inc. 
Date: MAY 6, 2014 

Time= 15:50:10 

USBR ID: CH2M HILL 

I. STAAD SPACE 
INPUT Fi l,E : P ie1·10. Ind i vidual _ Bending_Finger Pi e, LCJ . S1'0 

2. START JOB INFORMATION 

3. ENGINEER DATE 12 - MARCll·2014 

4 . END JOB INFORMATION 

5. INPUT WIDTH 7 9 

6. UNIT FEET KI P 
7 . JOI NT COORDINATES 
R. 1 O ·YO ; 2 0 3 0 ; 3 0 6 0 ; 4 0 9 . 8 'ct 0 : 'i O 12 0 ; 7 0 26 . 25 0 ; 8 0 31. 5 0 
'.! . 9 0 32 . 25 O; JOO 37 0 ; l'i O 19. l/5 0 ; 16 0 2 2 . L0 7'., 0 ; 17 0 1:>.~62 5 0 

10 . 18 0 - 6 0 ; 19 0 -3 O; ? O O O O 

11 . MEMBER INC IDENCES 

S ,A.'/ /L, 

} 2 , l 1 18 ; 2 :_i 3 ; ] 3 4 ; 4 i} cJ ; I '/ ft ; 8 8 Y ; Y 9 J O; ~ 0 '? 1 b; 2 1 1 S 11 ; 2 :, i 6 1 ~-, 
13 . 23 17 5 ; ? 4 .1 8 19 ; 2 ~ 19 20 ; ,6 2. 0 2 

14. STJ\RT USER TAULE 

15 . TABLE 
16. UNIT FEET KI P 
1 7. ~I IDE FLANGE 

18 . ORIG INAL 
19 . 0.17924 7 I. 1 5 0.05125 1 .225 U. 05 125 0 . 04 28327 0.01 5 71 36 0.000156934 · 

20. 0 . 0589375 0.125563 

2 1. 0 . 25_TflJ CK 
22. 0 .07413 19 J .15 0.0208333 1.225 0.0208333 0 . 01 863~3 0 . 00638368 1 . 07 25 11::·005 

23. 0. 0 239583 0.051041 7 

24. 0 .37 5_Tlll CK 
25 . 0 . 1105 47 1 . 15 0 . 03 125 1 .22~ 0.03 125 0 .027312 0.00957706 3.59853E- 005 · 

26 . 0.0359375 0.076562 5 

27. 0 .4375_TflTCK 
28 . 0.128592 1 .15 0.0364 583 1 .225 0 . 0364583 0.03 14958 0.011174 4 5.69753E · 005 · 

29. 0.041 9271 0 . 0893229 

30. O.S_THICK 
31. 0. 146528 1 . 1 5 0.041 6667 I . 225 0.04 16667 0.035S786 0.0127722 8.47968· 005 

32 . 0 . 0 4 79167 0.102083 

33. 0 . 3125_THI CK 
34. 0 . 0 923948 1 . 15 0 . 026042 1. 225 0 . 026042 0.023026 0 . 0079803 2 .0887E - 005 · 

JS. 0.0299483 0.063802 9 

36. 0 . 1 25_THICK 
37, 0 . 0372842 1 .1 5 0 . 010417 1 .225 0 . 01 04 17 0.00953 5 93 0 003 19164 1 .3 4862E·006 · 

30. 0.01 19796 0.025521 7 

C:\Usei·s\b cook J\Desk top\ HRPT Pile Check\La tera l \Finger Pier\Pi nge ,· Pier Severe Pi l es Finger PJe1· \LC3\Pier40 Individual 



STAAD SPACE PAGE NO. 

39. TABLE 7. 

40. UNIT INCHES KlP 
41. WIDE FLANGE 

42. TOP 

43. 13.0204 13.8 0.407 14.7 0.259 428.563 137.195 0.468752 5.6166 7.6146 
44. MID 
45. 18.2981 13. 0.384 14.'/ 0.454 663 15 240.418 1.16038 5.2992 13.3476 
46. MUDLINE 
47. 17.6174 13.8 0.411 14.1 0.418 624.984 221.373 1.01575 5.6718 12.2892 
48. 50%PIL,E 

49. 14.5475 13.8 0.575 13.8 0.25 429.481 109.714 0.986568 .935 6.9 

SO. i;,0%FLG12 
51. 13.6475 13.8 0.575 12 0.25 388.166 72.2107 0.967818 7.935 6 

52. 33%-PILE 
53. 12.245 13.8 0.475 14.7 0.2 367.152 106.004 0.557101 .555 5.88 

54. END 

55. UNIT FEET KlP 

56. DEFINE MATERIAL START 
57. ISOTROPIC STEEL 
58. E 4 l 76E+006 
59. POISSON 0.3 
60. DENSITY 0.489024 
61. ALPHA 6.5E·006 
62. DI\MP 0.03 
63. END DEFINE MATERIAL 
64. UNIT INCHES KIP 
65. CONSTANTS 
66. BETA O MEMS 8 9 
67. MATERil\L S'l'EEL ALL 

68. MEMBER PROPERTY AMERICAN 
69. 1 24 TO 26 TABLE ST JIP14X89 
70. MEMBER PROPERTY AM6RICAN 
71 9 UPTABLE 2 TOP 
72. 2 TO 4 20 TO 23 UPTABLE 2 MUDLINE 
73. MEMBER PROPERTY AMERICAN 
1,; . '/ B UPTABLE 2 MID 
76. SOPPOR1'5 
77. 1 10 PINNED 

79. LOAD 3 LOADTYPE Wil'ffi TITLE WAVE 

80. JOINT LOAD 

Bl.1MZ204 
82. 10 MZ 204 
84. LOAD <) LOADTYPE WIND TITLE WIND Y AXIS 
85. JOINT LOAD 

86.lMZB0.4 
87. 10 MZ 79.2 
89. LOAD 5 LOADT'l'PE WIND TITL" CURREN'T 
90. JOINT LOAD 

91. 1 MZ 19.2 
92. 10 MZ 25.2 
94. LOAD COMB 5 HRPT LOAD CASE 3 
95. 3 0.24 4 0.24 5 0. 
97 PERFORM ANALYSIS 

Tuesday, May 06, 2014, OJ,51 PM 

2 

C: \Users\bcooJ:J \Deslctop\HRP1" Pi le Check I /Jatera l \Finger Pier\ Finger- Pi er Severe Piles Finger PJ er\ LCJ \ Pi er40 _ Tndi vi dual 



STAAD SPACE 

PROBLEM 

NUMBER OF JOINTS 

NUMBER OF PLATES 
NUMBER OF SURFACES 

S T A T I S T I C S 

15 NUMBER OF MEMBERS 
O NUMBER OF SOLIDS 
O NUMBER OF SUPPORTS 

SOLVER USED IS THE IN-CORE ADVANCED SOLVER 

14 

0 

2 

TOTAL PRIMARY LOAD CASES m 3, TOTAL DEGREES OF FREEDOM 

• • • ,~,,~·J.J !.N·., I, J' , -, I ! · J1~ 

PROBABLE CAUSE SJNGULAR-.rillDING WEAK SPRING 

PAGE NO. 

.. 
K-MATRIX DIAG= 5.5741491E+02 L-MATRIX DIAG~ 3.126JBBOE-13 EQN NO 14 

;,,, ,[-.I, -·1,.1-

98. PARAMBTER l 

99. CODE A.ISC 
100. FYLD 36 ALL 
101. LX 325.3 MEMB 4 7 TO 9 20 TO 23 
102. UNB 325.3 MEMB 4 ? TO 9 20 'l'O 23 

103. UNT 325.3 MEMD 4 7 TO 9 20 ·ro 23 
104. LX 226.7 MEMB 1 TO 3 24 TO 26 
105. UNB 226.7 MEMB TO 24 TO 26 
106 UNT 226.? MEMB 1 TO 3 24 TO 26 
107. CHECK cool!: ALL 

Tuesday, May 06, 2014, 03:51 PM 

c, \Usei·s \bcookJ \Desktop \HRPT Pi 1 e Check \Lateral\ Pinger Pier\Finger Pier severe Piles Finger Pier\LCJ \Pier40_Indi vi dual 



Tuesday, May 06, 2014, OJ:51 PM 

STAAD SPACE Pl'IGE NO. 

STAAD.Pro CODE CHECKING - (AISC 9TH EDITION) vl.O 

ALL UNITS ARB - KIP INCH {UNLESS OTHERWISE Noted} 

MBMllBR TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/ 
FX MY MZ LOCATION 

•z=••~=~•=====K=====•&=====•=======•=============~••r~========•===~=••• 

ST HP14XB9 {A1SC SECTIONS) 

PASS AISC- Hl· 0. 07:l 

0.00 T 0.00 204..00 0 . 00 

2 ST MUDLlN~ (UPT) 

PASS AISC- Hl . J 0 .052 
0 . 00 T 0.00 97 , 57 0 .00 

ST MUDLINE (lJPT) 

PASS ATSC· Hl . 3 0 .038 

0 . 00 T 0.00 70 .96 0 . 00 

ST MUDLlNE (UPTI 

PASS AISC- H.1-) 0 .022 
o. 00 T 0.00 36 . 4 5 0.00 

S1' MID (UPT) 

PASS l\ISC· Hl-3 0 .OBS 
0.00 T 0.00 - 155 . 22 G3 . 00 

ST MID (UP'f) 

PASS AISC- Hl· .091 

0 . 00 T 0.00 -lGl ,., 9. 00 

ST TOP (UPTl 

PASS AISC· Hl-3 0.198 

0 .00 T 0.00 -204 .00 57 .00 

20 s·r MUDLINE (UPTJ 

PASS AlSC- Hl-3 0.066 

0 . 00 T 0.00 108.65 o. OD 

2] S'f MUDLINE (UPTl 

PASS Al SC- Hl ·3 0.027 

0 . 00 T 0.00 45. 46 0 . 00 

22 ST MO!JLINE' (UPT) 

PASS AISC- Hl - 3 0. 046 

0 . 00 '[ 0.00 77. 05 0 . 00 

23 ST MUDLINF: (UPTl 

PASS AISC- Hl- 0 .011 

0 .00 ,. 0. 00 17 .H '2 . 75 

24 ST HP14X89 (l'I.ISC SECTIONS) 

PASS AISC- Ill - 3 0 .OG3 

0 . 00 T 0. OCi 17"1. 39 0 . 00 

25 S1' HP14X89 IAISC SECT!ONS) 

PASS AISC- Hl-3 0 053 

0 .00 T 0.00 150. 78 0 .00 

26 S'I' HP14X8q (AISC SECTIONS) 

PASS AISC- Ill ) 0 .044 

0 .00 T 0.00 '" .1 7 0 . 00 

108. LOAD LIS1 6 

109. FINISII 

C.- \Ilse rs \bcook3 \De-'>ktop\EIRPT Pi le Check\ La e:eral \Finger f'j er\ Fj nger Piei· Severe P.i 1 e5 F1nger Pi er\LCJ \Pi er4 o _Individual_ 



STAAD SP/\CE 

" • • DAT~:• MAY 6 , 2014 T I MK• 15: 5 0:10 •• • • 

For quesLions on STMD.Pro , p l ease contact 
Bentley Syscems or Partner o ft.ices 

Telephone Web I Emai l 
LISA • l (714) 974 · 2500 

UK +44 (O) 808 101 92•16 

SINGAPORE -i 6S 6225 - 6158 

FRANCE i33 (0) I 55238 4 00 

GERMANY +49 0931 4 0 4 68 

INDI A +91 I 03 3 ) 4006-202 1 

·- P/\GP. NO. 

JAPAN +81 (03)5952 - 6500 h l tp. //www.ctc-g .co . jp 

CHINA +86 21 6288 4 0 4 0 

TH/\ILANTl + 66 (0)264 5-1018/19 partha .p8 reisoftwareth. com • 

Wor ldwide hLtp: //selectserviccs .be n Lley.com/en - US/ 

Tuesday, May 06, 2014, 03:5 1 PM 

C': \Us,,rs\bcook J \Dcsktop \ HRP'f Pile Check \ Latcr a l \Finger Pier\Fj119er Pi e r Sever e Pi Jes Finger P1e 1·\LC'J\ P1er-l O_ Individu.al 



T uesday, May 06, 2014, 03: 54 PM 

PAGE NO. 

********************* ******************************* 

• 

STAAD . Pro V8i SBLBCTseriee4 

Ver s ion 20.07.09 . 31 

Pro prietary Program of 

Bentley Systems, Inc. 
Date • MAY 6, 2014 

Time= 15:53 : 32 

OSER ID: CH2M HILL 

• 

···············•···································· 

l. STAAD S PACE 
I NPUT f'I LE : P i er4 0_ lnd i vi d ual _ Bending_Finger Pie r LCS.Sl'O: 

2. START J OB INFORMAT ION 
3 . ENGINEER DA'l'E 12 · MARCH· 2014 

4 . END JOB IN FORMATION 

S. INPUT WIDTH 79 

6 . UN I T FEET KIP 
7 . JOI NT COORUI NATP.S 

l 

\ t l ~\ ti l 

5/ ") / IL/ 

8 . 1 O - 9 O; 2 0 3 0; 3 0 6 0 ; 4 0 11.16 0 ; ~ 0 12 0; ·, 0 26 . 25 O; 8 0 31.~ o 
9 . 9 ll 32 . 2S 0 ; 10 0 37 0 ; 15 0 1 9 .125 O; l oll ?.?. . 687!.> 0 ; 17 0 l!.>. 5 62!> 0 

10 . 18 0 ·o 0; 19 0 - 3 LI; 20 0 0 0 
1 1 . MEMBER I NClDENCES 

12 . l 1 18; 2 2 3 ; 3 3 4; 4 4 5 ; 7 8; 8 8 ~; ~ ~ JU; 20 7 16 ; 2 1 l~ I?; n 1 6 15 

u. 23 11 s. 24 1 a 19: ~5 19 rn . 2 & 20 ~ 

14 . START USER TABLE 

1 5 . TABLE 1 
16. UNIT FEET KIP 
17. WIDE FLANGE 

18. ORIGI NAL 
1 9 . 0. 1 792 4 7 1. 1 5 0 . 051 25 1.225 0.05125 0.0 428327 0.0157136 0 . 0 001 56934 · 

20. 0.0589375 0. 1 25563 

2 1 . 0 . 25_'l'H ICK 
22. 0.0741319 l .1 5 0 . 0208333 1 . 225 0.0208333 0.0186353 0 . 00638368 l .07 251E-005 -

23 . 0.0239583 0.0510417 

24 . 0. 375_ THI CK 
25. 0. 110547 J . 1 5 0 . 03125 l .225 0 . 0 3 125 0.027312 0 . 00957706 3.59853E·005 -

26 . 0 .03 59375 0.07656,5 

27. 0 . 4375_TIIICK 
28. 0 . 128592 l .15 0.036 4 583 1.225 0.0364 583 0 . 0314 958 0 . 011 1 744 5.69753E-005 -

29. 0.041927 1 0.089)229 

JO. 0.5_ 1'HICK 
31. 0.146528 1 .15 0.04 16667 1.225 0 . 0416667 0.0355786 0 .01 27722 8.4796E · 005 · 

32. 0 . 0479167 0.102083 

33. 0 . 3 125_THICK 
34. 0 . 0923948 l . 1 5 0.02604 2 1 . 225 0.0 2 6042 0.023026 0 . 00 79803 2 . 0887E · 005 -

35. 0.02994 83 0.0638029 

36 . 0. 125_THICK 
37 . 0 . 037284 2 1 . 15 0.010 4 17 1 . 225 0 . 01041 7 0.00953593 0.003191 64 l.34862 E - 006 -

38. 0.01197 9 6 0 .025521 7 

fie )j/l/ 

c : \Users\bcookJ\Desktop\HRPT Pile Check\Later<11\Finger PJer\Finger Pier Severe Pi Jes Finger Pier\LC 5 \Pier 10_ Indi viduaJ 



STA.AD SPACE 

39. TABl,E 2 

40. UNIT INCIIC:S KIP 

41. WIDE FLANGE 

42. 

43. 

4<. 

45. 

'6. 

47. 

48. 

49. 

SO. 

Sl. 

52. 

TOP 

13.0204 

MI[J 

18.2981 

MUDLINE 

17.6174 

50'1:PILE 

14 .5475 

50\FLG12 

13.6475 

3 3 \PILE 

1 J .8 

13 

13 . 8 

l3 .8 

J 3. 

0 . 4 07 

0. "' 
0. '111 

0 .575 

0 . 5·15 

14.'I 

14.'I 

14 .7 

13 .8 

1, 0. 

PAGE NO. 

0 .259 428. "' 137.195 0,'168752 5.6166 7, 614 6 

0 . 4 54 6fi]. !S 240.418 1.16038 5.2992 13.3476 

0 .418 624 . 984 221. 373 1.015'15 s . 6718 12 . 28 92 

0 25 429.481 109.714 0.986568 .935 6.9 

25 388. 166 72.2107 . 967818 .935 6 

53. 12.245 13.B 0.475 14.7 0.2 367.152 106.004 0.557101 6.555 5.88 

54. END 
55. UNIT FEET KIP 

56. DEFINE t-'.ATERI AL START 

57. ISOTROPIC STEEL 

58. E 4.176E+006 

59. POISSON 0.3 

60. DENSITY 0.489024 

61. ALPHA G.SE-006 

6~. DAMP 0.03 

63. END PEFINE MATERIAi 

64. UNIT JNCHRS Kll' 

65. CONSTANTS 

66. BETA O MEMB 8 9 

67. l-".ATERIAL STEEL ALL 

68. • 9 UPTABLE 501,PILE 

69. ~9 UPTABLf. 2 33-\PlLE 

70, *9 UPTABLE 2 SO\FLG12 

71. MEMBER PROPERTY AMERICAN 

'12 1 24 TO 26 TADLV. ST HP14X89 

?J. MEMBER. PROPERTY Nli.ERICI\N 

74. 9 UP'l"ABLE 2 TOP 

7<:,. 2 TO 4 20 TO 23 OPTAIH,E 2 MUDLINE 

"/6. MEMBER PROPERTY i\Ml,;l<ICI\N 

7"!. 7 8 Ul'Tl\.BLE 2 M1D 

78. SUPPORTS 

'l<i J 1 O PINNED 
81. LOhD 3 I.OADTYPE \~IND 'fl'fl,I:: WAVE 

8?.. JOINT I,OAV 

83. 1 MZ 204 

84. 1 O MZ 204 
86. LOAD 4 LOADTYPE WIND T!TLI,: WIND Y AXIS 

87 JOINT LOAD 

88 1 Mt'. 80.4 

BY. 10 MZ 79.2 
g1. LOAD 5 LOADTYPE WIND T[TJ,E CURRENT 

92 JOIITT LOAD 

93. l MZ 19.2 

94. 10 MZ 25.2 

95. LOAD COMB 6 HRPT LOhO Cl\SE 5 

96. 5 O 714 3 0.714 1 0.714 

98. PERFORM ANALYSTS 

Tuesday, May 06, 2014, 03:54 PM 

' 

C:\Users\bcookJ\Dcsktop\HRPT Pile Cl1eck\Later·aJ\Finge1· Pier\Flnger P1ez· Severe PileC, P-inger P.ier\LC 5\Pier40_1nd.i\•idual 



STAAD SPACE 

P R O B L E M 

NUMBBR OP JOINTS 
NUMBBR Of' PLATES 
NUMBBR OP SURFACES 

8 T A T I S T I C S 

15 HUMBER OP MEMBBRS 
O NUMBER OP SOLIDS 
O NUMBER OF SOPPORTS 

SOLVBR USED IS THE IN-CORE ADVANCED SOLVBR 

14 

0 
2 

TOTAL PRIMARY LOAD CASES 3, TOTAL DEGREES OP FREEDOM 

!J)Xi,'.Ci i· •!·I :,1, 

PROBP..BLE CAUSE SlNGUL~R-ADDING WEAK SPRING 

PAGE NO. 

" 

K-MI\TRIX DIAG= 4.9767912E+02 L~MATRIX DIAG= 2.5579538E-1J EQN NO 14 
.. •r·,··11 1_:, •L•i·!• 11·'° 

99. PARAMETER 1 
100. CODE AISC 
1 01. FYLD 36 ALL 
102. LX 310 .1 MEMB ' 7 TO 9 20 TO 23 
103. UNB 310. l MEMB 4 7 TO 9 20 TO 23 

104. UNT 310.1 MEMS 4 7 TO 9 20 TO 23 
105. LX 241.9 MEMB 1 TO 3 24 TO 26 
106. UNB 241. 9 MEMB 1 TO 3 24 TO 26 
10·1. UNT 241.9 MEMB 1 TO 3 " TO 26 
108. CHECK CODE ALL 

Tuesday, May 06, 2014, 03:54 PM 

c: \ users \bcookJ \Desktop\HRPT Pi 1 e Check\Lateral \Finger Pier\Finger Pier Severe Piles Pinger Pier\LC 5 \Pier40 Indi \•idual 



Tuesday, May 06, 2014, 03:54 PM 

STAAD SPACF.: PAGE NO. 

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

ALL UNITS ARE - KIP INCH (UNLESS OTHl!:RWISE Noted) 

MEMBER TABLE RESULT/ CRITICAL CONDI RATIO/ LOADING/ 
FX MY MZ LOCATION 

==•••£~=c--c~•===-===-----•-----~5=------B•••--------------~·~==-------

ST HP14XB9 (AlSC SECTIONS) 

PASS Al SC· Hl-3 0 . 071 6 
0, 00 T 0. 00 21 G. 77 0 .00 

2 ST MUDLINE (Ul"l') 

l'ASS AISC- Hl- . 054 6 
(). 00 T 0.00 10:-.. '18 .00 

ST MUDLINE (U.£11') 

PASS 1\ISC- Ill - 3 .0]9 ' . oo T 0 . 00 ·14 . 28 0 . 00 

' ST MUDLINE {UPT) 

PASS AISC- Hl-3 o • CJ 1 S 6 

0 00 T 0.00 25. 20 () . 00 

ST MlD (UPT) 

PASS l\.ISC- HJ - l 0 092 

0 . 00 1' 0.00 -167 95 " .oo 
0 ST MID (UPT) 

Pl\SS AJ.SC- Hl- 0 .096 6 

0 . Oo 1 0.00 -1 "lS . 08 9 . 00 

SJ TOP (UPTI 

PASS AISC- HJ l .214 6 
0 . 00 1' o.oc -220 .20 5 ·, .00 

20 ST MlllJLINE (UPT) 

PASS AISC- Hl o. 069 6 

0 . 00 1 0 00 118. 08 Q 00 

2l ST MUlJLJN~; (UPT) 

PASS AISC- HJ 0 .030 
. 00 'j 0.00 50 .40 0 . 00 

22 .<:;T MUlJLINE (UFT) 

PASS AISC- HJ 1 0 .049 0 

o .00 'f 0.00 84.24 Q. 00 

21 s·r MUDLINE IUPT) 

PASS AISC- HJ . J .010 
. 00 1 0.00 · l 7 . 74 42 7S 

24 ST HP14X89 (AISC SECTIONS) 

PASS AISC- Hl 3 0 .067 6 

0. 00 1 0.00 JOB 27 0 . 00 

25 ST HP14.X89 (AISC S&:CTIONS) 

PASS AISC- \!I - 3 0 .057 ' 
0 . 0 0 T 0.00 1S9. 77 o.oo 

26 ST HP14X89 (AJSC SE("1'10NS) 

PASS AISC- ~n - 1 0. 046 ' 
0 . 00 T 0.00 131 . 28 0 . 00 

109. LOAD LlS'i 6 

110. f'!NlSH 

C, \Users\bcookJ\Desktop\HRPT J.>1le Cf1t'ck\Laccr<1l\1''ingei· P1er\E'ir1ger Pier· Severe Piles Pinger Piez\LC" S\Pier40_1IJdividual 



STAAD SPACE PAGE NO. 

•~•• DA'l'E: Ml\Y 6,2014 TIME: 15:SJ:J) •••• 

For questions on STAAfJ.Pro, please contacL 

Bentley Sy6ten1s or Partner offices 

'l'elephone Web I Email 

us• +l ( 114) 974-2500 

lJK +44 (OI BOB 101 9246 

£JNGAPORE +65 622!:i-6158 

FRANCE '33 ( 0) 1 5523fl400 

GERMANY +49 0931 4 04 68 

INDIA + 91 {0)3) 4006·2021 

JAPAN + 81 (03)5952-6500 http://www.ctc-g.co.jp 

CHINA +86 21 6288 4040 

THAILAND +66 (0)2645-1018/19 part ha. pGf,reinoftwareth. 

Worldwide http://selectservices.bentley.com/en-US/ 

corn• 

Tuesday, May 06, 2014, 03:54 PM 

5 

C':\Use:·s\bcookJ\De.sktop\HRPT Pile check\Laterc1l\Finger Pier\Fingei· Pier Severe Piles Plngez- Pier\LC 5\P1er40 Indjvidual 



Tuesday, May 06, 2014 , 0 4:04 PM 

PAGE NO. 

...............•.......................••........... 

• 

STAAO. Pro V8i SELECTeeriea4 
version 20.07.09.31 
Propr ietary Program of 
Bentley Systems, Inc. 
Date• MAY l, 2014 
Time• 14:50:25 

USER ID: CH2M HILL 

• 
• 

...........•...........•............................ 

J. STAAlJ SPACE 
I NPUT FlLE : Pier40_ I ndividual _ Bending_ Finger Pier_.LC"l . S1J'O 

2 . START JOB INFORMATION 
3 . ENGINEER DATE 12 - MARCH -2014 
4 . END JOB I NFORMATION 
5 . INPU'l' WIDTH 79 

6 . UNIT FEET KIP 
1 . JOI NT COORDINATES 
8 . l O - 9 0 ; 2 0 3 0 ; 3 0 6 0 ; •I O 9 . 8 9 0 ; S O ] 2 • 2 3 0 ; ·1 0 2 t: . 2 S O; 8 0 31 . ~ 0 

9 . 9 0 32 . 2 ~ O; 10 0 37 0 ; l~ 0 19 . 12 $ 0 ; "i6 0 22 .68 75 O; 17 0 15 . 5625 0 

10. Ja O - 6 0 ; 19 0 - 3 0 ; 20 0 0 0 
11. MEMBER INCIDENCES 
i;, . l I 18 ; 2 2 J ; 3 3 4; 4 4 5 ; 7 8 ; 6 8 Y; 9 9 10 ; LO I J f, ; 2 1 15 17; 2'.' l o 1 ', 
13 . 23 17 ~; ' ·1 18 19; 2'> 1 9 20; 2(, 20? 

14 . START USER TABLE 
16 . TABLE 2 
17 . UN l T I NCHES KIP 
18, WIDE FLANGE 
19. TOP 
20 . 
21. 
22 . 

23 . 
24. 
26 . 

J3 . 0204 13. 8 0 . 407 
MID 
18 .2 98 1 13.8 o. 384 
MUDLINE 
17 . 617 4 13. a 0 . 411 
END 

28. UNIT FEET KT P 

14. 7 

14 . 7 

14.7 

29. DE FINE MATERIAL START 
30 . lSOTROPlC STEEL 
31, E 4. l 76Es 006 
32. POISSON 0 . 3 
33. DENSITY 0.4 89024 
34. ALPHA 6. SE-006 
35. DAMP 0.03 
36 . END DEFINE MATERIAL 
38. UNI T INCHES KIP 
39 . CONSTANTS 
40. BETA O MEMB 8 9 
41 . MATERIAL STllEL ALL 

0 .2 59 

0. 4 54 

0 . 41 8 

43 . MEMBER PROPERTY AMllRICAN 

428 . 563 

663 . 1 5 

624 . 984 

13 '1. 195 0 .4 687 52 5 . 6166 7 .6146 

210 .418 1.1 6038 5 . 2992 13.3476 

221.373 l .01575 5. 6718 12 .2892 

>//L/ 

C': \Us ers\bcookJ \Desktop\HRP1' Pile C!Jeck\Later a l\Finger Pie,·\Finger Pier severe Piles Fi nger Piei-\LC7 Fa il\Pier40_ Indivi 



STAArJ SPACE · · PAGE NO. 

44. 1 24 TO 26 TABLE ST HP14X89 
45. MEMBER PROPERTY AMERICAN 
46. 9 UPT;tffiLE 2 TOP 
47. 2 TO 4 20 TO 23 UPTABLE 2 MUDLINE 
48. MEMBER PROPERTY AMERICAN 
49. 7 8 UPTADLE 2 MID 
51. SUPPORTS 
52. 1 10 PINNED 
54. LOAD 1 LOADTYPE ICE TITLE EARTHQUAKE (MAJOR AXIS) 
SS. JOINT LOAD 
56. 1 MZ 876 
57. 10 MZ 860.4 

58. LOAD COMB 2 HRPT LOAD CASE 7 
59. 1 0.75 

61. PERFORM ANALYSIS 

PROBLEM 

NUMBER OF JOINTS 
NUMBER OF PLATES 
NUMBER OF SURFACES 

S T A T I S T I C S 

15 NUMBER OF MEMBERS 
O NUMBER OF SOLIDS 
O NUMBER OF SUPPORTS 

SOLVER TJSED IS THB IN-CORE ADVANCED SOLVBR 

14 
0 

2 

TOTAu PRIMARY LOAD CASES 1, TOTAL DEGREES OF FREEDOM 

'' ·~u\1-:Nl N<, ·rn~u .. 1,1;.11·,· h"J .1,,1i.r 
PROBABI,E CAUSE SINGULAR-ADDING liEAK SPRING 
K·MATRIX DIAG~ 5.57414918+02 L MATRIX DlAG= 

.·,1-,1,1 

62. PARAMETER 1 
63. CODE AISC 
64. FYLD 36 ALL 

65. LX. 297. 2 MEMB 7 TO 9 20 TO 23 
66. UNB 297.2 MEMB 7 TO 9 20 TO 23 

67. UNT 29'/.2 MEMB 7 TO 9 20 TO 23 
68. LX 254. 76 MEMB 1 TO 4 " TO 26 
69. UNB 254. 76 MEMB 1 TO 4 " TO 26 

70. UNT 254,76 MEMB 1 TO 4 24 TO 26 
11. CHECK CODE ALL 

/,\', 

.1368684E-1] EON NO 

" 

Tuesday, May 06, 2014, 04:04 PM 

2 

14 

C: \ Users\bc:ook3 \Des.lctop\h'RPT Pile Check. \La tera 1 \Finger Pier\Finger Pi er Severe Piles Finger Pier\LC7 Fail \Pier4 o _ Tndi vj 



Tuesday, May 06, 2014, 0'1:04 PM 

STAAD SPACE -- PAGE NO. 

STAAD.Pro CODE CHBCKING - {AISC 9TH EDITION) vl.O 

ALL UNITS ARE KIP INCH (UNLESS OTHERWISE Noted) 

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADING/ 

FX MY MZ LOCATION 

=======•~===========s•=====P•===•==•====~==========~•••~•======~•••~c:: 

ST Hl'14Xfl9 (ATSC SEC''rlONS) 

PASS ATSC- 10- 0. 310 

0 • 0(1 T 0. 0(1 876 .00 00 

2 ST KtJDLINE (UPT) 

PASS ATSC- HJ ·3 0 .22;; J 

0 .oo T 0.00 423 .03 0 . 00 

ST MUDI,INE (UP1') 

PASS ATSC· HJ 3 0 .164 

0 .00 T O. Oil 309 .7B 0 . 00 

ST MUDLJNI,; (UPTl 

PASS l\JSC· Hl-J 0. OB6 

0. 00 T 0.00 162 .94 0 . 00 

ST MIO (UPTl 

PASS Al SC- 1-!1· 0. 348 

.00 1 0.00 -652 . '9 63 . 00 

S'f MTD l UPT) 

PASS Al SC- Hl- .363 

0 .00 T 0.00 - 681 . l<• . 00 

' ST TOP (UPT) 

PASS AISC· Ill- 0 . 8 36 l 

0 .00 T O.CIO ·860 .40 57 . 00 

20 ST MUDLINE (UPT) 

PASS Al SC· Ill - 3 0 .261 

0 . 00 T 0.00 454 - 6J 0. GO 

2J S'f MUULINE (UPT) 

PASS Al SC- Hl - 3 o _ JOE 

0 .00 T 0.00 185. 66 . 00 

22 51' MUDLINb: (UPTI 

PASS Al SC'- Hl - 3 0 . l 84 

0. 00 T 0.00 120 - J J 0. 00 

23 ST :,ruoLINE IUPT) 

PA.SS Al SC- Hl-3 0 .043 

0 .00 T 0.00 . 74 .6J 39. 99 

24 ST HP14X89 (A.ISC SECTIONS) 

P/1.SS AISC· Ill - 3 0. 270 

0 . 00 T 0. OCI 762. '16 0 .00 

25 ST IIP14X89 fAISC SECTIONS) 

PASS AISC- Hl-3 0 .230 

0. 00 T 0. (IQ 64 9. SJ 0. 00 

26 ST H\Jl4X8~ (AISC SF.CTTONS l 

PASS !\ISC· Ill - J 0. J 90 

0. 00 T Q_OQ 5]6 _ 2'1 0 . 00 

73 FINISH 

C; \Users\bcookJ\Desktup\HRPT Pile Check\Late1-a.l \Finger Pier\f'inger Pier Severe Piles Finger ..Djer\LC7 f'ail \Piel·4o_Indivi 



STMD SPACE 

*****tt•••• END OF THE STAAD.Pro RUN***"******* 

**** DATE= MAY 1,2014 TIME= 14:S0:25 •••• 

Fo1 quest ions on STAAO. Pro, please contact 
Bentley Syntems or Partner offices 

Telephone Web I Email 
USA ,1 {714) 974-2!>00 

UK '" 10) 808 101 9246 

SINGAPORE t6S 6225-Gl58 

FRAN Cl> '33 {O) 1 55238.\00 

GERMANY '" 09)1 4 0468 

lNDIA ,91 (OJJ) 4006-2021 

PAGB NO. 

.lAPAN ,,, {03)5952-6500 http://www.clc-g.co.jp 

CHINA '" 21 6288 4040 

THA!LJ\ND '" (0)2645-1018/19 part ha. p·i•reisof twareth com• 

Worldwide http://selectservices.bentley.coin/en-US/ 

Tuesday, May 06, 201'1, 0'1:04 PM 

C: \ Users\bcook.3 \Desktop\HRPT Pile Check \Lat.era 1 I f'i nger Pler\ Finger Pier Sev~1·e pj Jes 1"1nger Pier\ LC7 Fa i 1 \ Pi er,1 a Indi vi 
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CH2M HILL SUBJECT - ---------- BY ~-~--~~---

- ----~ ------ SHEETNO. _ of - DATE - ---

--------- ---- PROJECTNO. --

Ljr ?, t q ff!rr..:c ~!'<. /lfir' cl', ]_ 
M {J !JC. 5 I IS I J. 0 I i 

i /c ;, ~ () ~ ,, ( Sc I/<.,<' f' Ir; J,r' K( I) f. I ,Jj ,.,, J<v 

by If 1;{/ ri r 1 ,
1 

S j1 j t..J {)\/ (, 1-l ,.,t ..,. · / ;,'/f', c 

f ~ r, c ~ 0 \:" t"/ r1 '":!<?..-. 
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Tuesday, May 06 , 2014, 

PAGE NO. 
A·i t il< 

Ch r\ Vv.h 
..... ..•..........•....•...••......•..............•. 

STAAD.Pro V8i SELBCTseriee4 
Version 20.07.09.31 
Pr oprietary Program of 
Bentley Systems, Inc . 

* <::::; / \L..J [ 1..1 

Date• APR 16, 2014 
Time= 15:12:27 * 

USER ID: CH2M HILL 
............•.•.................................•... 

l. STAAD SPACE 
INPUT FI LE : Pier40_ I ndividua1 _Column_Shed t~ajor f'inger P1 e r. STD 

2. START JOB I NFORMATION 
3. ENGINEER DATE 12 - MARCH· 201 4 
4 . END JOB INFORMATI ON 
5. INPUT WI DTH 79 
6. UNIT FEET KIP 
7 . J OI NT COORDINATES 
8 . 1 0 - 9 0 ; 2 0 3 0 ; 3 0 6 0 ; 4 0 ~ 0 ; 5 0 I ? 0 ; I O 26 . 2) 0 ; & 0 31.5 0 
9 . 9 0 32 . 2 ~ O; 10 0 3 7 0; 1, 0 19 .1 25 0; 16 0 :'2. 68/ ~ U; 17 0 l~ . 5 6'.!5 0 

10 . 18 0 · ~ 0 : 19 0 - 3 0; 20 0 0 0 
11 . MEMBER I NCIDENCES 
\? . I I 18 ; 2 2 3; ·1 J 4; 4 4 5 ; 7 7 8 ; 8 8 9 ; 9 9 10 ; ~O 7 16 ; 2 1 15 17 ; ?2 l 6 ] ', 

13 . 2 3 17 , : 2 4 18 l 'l; 2~ 1 9 J O; 26 20 2 
l 4 . START USER TABL~ 
1 S . TABLE 2 
16 . UNIT I NCHES KIP 
1 ·1. WI DE FLANGE 
18 . TOP 
19. 17 .7807 13.8 0 . 485 14 .7 0 . 39 604.828 206 . 598 1 .076 4 5 6.693 11.466 

20. MID 
21. 18.695 13 . 8 0 . 41 7 14.7 0. 453 667 .855 239 . 905 l . 22266 5.7546 13.3182 
2, . MUDLI NE 
23 . 17.8222 13. 8 0 . 44 14. 7 0.412 623 . 053 218. 213 l .05 381 6 . 072 12 . 1128 

24 . END 
25 . UNIT FEET Y.JP 
26 . DEFINE MATERIAL START 
27 . ISOTROPIC STEEL 
28 . E 4 . 176E•006 
29. POI SSON 0.3 
30 . DENSI TY 0 . 489024 
31 . ALPHA 6 . Sll - 006 
32 . DAMP 0.03 
33 . END DEf'INE MATERIAL 
34 . UNIT I NCHES Kl P 
35. CONSTANTS 
36 . BETA O MEMB 8 9 
37 . MATERIAL STEEL ALL 
38. MEMBER PROPERTY AMERI CAN 

11: 4 4 A M 

5(/~ 

C: \Users \ bcook J \Desktop\llRPT Pile Check\Axial \Finger Pie r \Najor Pi l e\Pi e r4 0_ I ndi v i dual_Col umn_ Shed Major Fi ng e r Pi er. a, 



STMD SPACE 

39. 24 TO 26 TABLE ST HP14X89 

40. MEMBER PR.Ol'ERTY AMERICAN 

41. 9 UPTABLE 2 TOP 

42 2 'l'O 4 20 TO 23 UPTA.BLE 2 MUDLINE 

4 3. MEMBER PROPER1'Y AMERICAN 
44 ·1 8 UPTMLE 2 MID 

45 SUPPORTS 

46. l FIXED 

47. 10 FIXED BUT FY 

4 8. MEMBER R'EI,EASE 

49. 9 END MPY O.S MPZ C.~ 

50. LOAD 1 LOADTYPE DEAD TITLE DE:A.Dt\1EARJNG SUR~'ACP. 

51. JOJNT LOAD 

52 10 FY 175.6 

53 PERFORM BUCY.LlNG ANALYSIS MA.XSTEP 201:\ 

PROBLEM 

NUMBER OF JOINTS 
NUMBER OF ~LATES 

NUMBER OF SURFACES 

S T A T I S T I C S 

15 NUMBER OF MEMBERS 
O NUMBER OF SOLIDS 

O NUMBER OF SUPPORTS 

SOLVER USBD IS THE IN·CORE ADVANCED SOLVER 

" 0 

' 

TOTAL PRIMARY LOAD CASES l, TOTAL DEGREES OF FREEDOM 

TLJ('Sday, Ma_v 06, 2014, l 1: 44 AM 

PAGE NO. 

" 

C:\Users\bcook3\!Jeskto_p\HRPT P1le Chl'ck\Axjal\Fingcr P.rc>r\Najor f'lle\Pier<IO Individual Colillfln Shed Major Finger· Pier ,H 



STMD SPACE 

MODE 

54. FINISH 

CALCULATED BUCKI,ING FACTORS J<'OR WAD CASE 

DUCKLING FACTOR 

4. 86092 

'i.59280 

13.18304 

19.07985 

****"**"''*• END OF THE STAAD.Pro RUN'*******"'** 

**** DA.TE= A.PR 16,2014 TIME= 15:12:2fJ "*** 

Tuesday, Nay 06, 2DJ·1, 11:<J4 AM 

PAGE NO. 

C':\Usei·s\bcookJ\Desktop\llRPT Pllci Check\AJ.:1al\P1nger P1er\Najor Pjle\Pier40_Ind1vidual Colwt111_Shed Major F'inge1· PieT at 



STAAD SPACF. PAGE ND. 

For q11estions on STA/ID.Pro, please contact 

Rentley system!:l or Partner offices 

Telephone Web I F.111a i l 

USA " (714) 974-2500 

UK '" (0) 808 101 92 4 6 

SINGAPORE '" 6225-6150 

FRANCE ~ J 3 ( 0) 1 55238400 

GERJ.fl\NY "' 0911 40168 

1NDIA. . " ( 03 3 J 4006-2021 

JAl>AN ... 81 (OJ l 5952-6500 htt.p: I /www. etc ·g. co. jp 

CHINA ·86 21 6288 4 04 0 

THAJLRND '" (0)2645-1018/19 partha. pJ,rei software th. 

Worldwide hlLp: I/ sclectscrv ices. bent l!:!y. com/ en-US/ 

CO([\~ 

Tuesday, May 06, 2014, 11 :44 AM 

C'; \ users \b.::ookJ \ DDsktop \!lRl'T Pi le CliecJ.. \Ax .i al \Finger Pier \Ma jar Pi 1 !'.!\Pi er40 Tndl v.idual . Colum11_shed Major· F 1nge1· Pi er. ~1 
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PAGE NO . 

····· ·········· ············ ························· 
STAAD.Pro V8i SBLECTseries4 
Version 20 . 07 . 09 . 31 
Prop r ie t ary Program o f 
Bentley Systems, Inc . 
Dates APR 16 , 2014 
Times 15: 48 :3 9 

USBR ID: CH2M HILL 

···········••················•······················ 

i . STAAO SPACI> 
INPUT FILE: Pier40_ Ind ividual_Column_shedf Mod~rate Finger Pier.STD 

2. START JOB INFORMATION 
3 . ENGINEER DATE 12 - MI\RCH-2011 
4. F. ND JOB I NFORMATION 
5. INPUT WIDTH 79 
6. UNIT FEET KIP 
7. J OINT COORDINATES 

Tuesday, May 06, 2014, 11:42 AM 

8 . l u -9 0 ; ? O 3 0 : 3 0 6 0 : 4 0 q 0 ; ~ 0 12 0 : 7 0 ~6 . 2~ O; B O H. 5 O 
9. 9 0 32.~5 O; 10 0 37 0; 1~ 0 l:J . 12~ 0; 16 0 22 . 6875 0 : J7 n 15 . ~625 O 

JO . !8 O -6 0 : 19 0 - 3 0 : 20 0 0 0 
11. MEMBER INCIDENCES 
J? . 1 ·1 18 ; 2 :' J; 3 3 4; 4 ~ '., ; -, I II; 0 Q 9 ; ~ 9 J O; 2 0 7 lb ; '•! 15 17 ; ~, H, ! '.> 

13 . 23 17 '., ; 2 4 JU 19 ; 25 I~ ? 0 ; 26 20 :> 
14. START USER TABLE 
15. TABLE 2 
16 . UNIT INCHES KlP 
I 7 . ~HOE FLANGE 
18. 

l 9. 

20. 
21. 

n. 
23. 

TOP 
18 . 7485 
MID 
17.7912 
MUDL I NE 
17 . 7912 

24 . END 

13. 8 0 .43 

13 . 8 0 .42 

l3. 8 0 .1 2 

25. UNI T PEET KIP 

14 . 7 

14.7 

J 4 . 7 

26. DEFINE MATERI AL START 
27. I SOTROPI C STEEL 
28. E 4 .176Et 006 
29. POISSON 0.3 
30. DENS ITY 0 . 48 902 4 
31. ALPHA 6.5E-006 
32. DAMP 0.03 
33. END DEFINE MATERIAL 
34 . UNIT INCHES KIP 
35. CONSTANTS 
36. llETA O MEMB 8 9 
37. MATERI AL STEEL ALL 

0 . 449 

0.42 

0.42 

38. MEMBER PROPERTY AMERICAN 

665.43 

629.017 

629.017 

237.795 1. 22902 5.934 13. 2006 

222.43 7 1.04612 !',. 796 12. 348 

222 . 4 37 l . 04612 5 . 796 12.348 

c·\Users\bcookJ\Desk t op\ flRPT Pile Check\Axial\f'i nger Pier \~Toderate Pile\Pier40_Indjvidual Col umn_Shed Moderate Pinger I 



ST/\AD SPAC8 

39 1 24 TO 26 1'1\BLE ST HP14X89 

40. MEMRER PROPERTY AMERICAN 

41. 9 UPTABLE 2 TOP 

42. 2 TO 4 20 TO 23 UPTABLE 2 M!JULINE: 

IJ.3. MEMBER PROPER'fY AMERICAN 

44. 7 El UPTARLE 2 MID 

45. SUPPORTS 
46. 1 PlXED 

47 10 PIXED BUT FY 
48 MEMBER REI~EASE 

49 9 END MPY 0_5 MPZ O 5 

50. LOAD 1 I,OADTYPF. DEAD TITLE DEAD+WEAR.ING SlJRF'ACF.: 

51. JOINT LOAD 

52. 10 FY -1~5 6 
53. PERFORM BUCKLING ANALYSIS MAX5TE,;l' 200 

P R O B L E M 

HUMBER OF JOINTS 
NUMBER OF PLATES 
NUMBER OF SURFACES 

STATISTICS 

15 NUMBER OF MEMBERS 
O NUMBER OP SOLIDS 
O NUMBER OF SUPPORTS 

SOLVER USED IS THE IN-CORE ADVANCED SOLVER 

l4 

0 
2 

TOTAL PRIMARY LOAD CASES 1, TOTAL DEGREES OF FREEDOM 

Tuesday, May 06, 2014, 11:42 11.M 

PJ\GF.: NO. 2 

79 

C:\Users\bcookJ1Vesktop\H~PT P1le ctieck\Axial\F111ger Pier\Moderate Pzle\Pier40 lndividual Column Shed Moderate Vinger, 



STAAD SPI\CE 

MODE 

' 

54. FINIStl 

CALCULA.TP.D 13UCKL] NG FACTORS FOR LOA.D CASE 

BUCKl,ING FI\CTOR 

5.03402 

9.84173 
1) .4035'1 

19.42029 

••******"I* END OF THE S'I'AAD.Pro RUN"'********** 

**** DATE= APR 1U,20l4 TIMF.• 15:48:40 **** 

Tuesday, May OG, 2014, 11:42 AM 

PAGE NO. 

1 

c, \ Users \bcookJ \Desktop\ HRPT Pi le Cl1eck \A.xiaJ \ Pinger Pier \Moderate P1 le\ Piez·40 _Jndi vi dua 1 _Column_ Shed Moderate F'111ger J 



S'l'AJ:.[J SPACE - - PA.GE NO. 

Par questions on STMJJ. Pro, p1ease conta.cl 

Bentley Systems or Parlner offices 

Telephone Web I Erne, i l 

USA ,1 ( 714) 974 -?.500 

UK • 44 (0 I SOB 101 924 G 

SINGAPORE +6 S 6225-6158 

PRANCE '33 10) 1 ~5238400 

GERMANY ,49 0931 40468 

INDIA • 91 ( 0 3 3) 4006-2021 

,JAPAN • Bl (03)~952-6500 lll t p 1/www.cLc-g.co.jp 

CHINA ,86 21 6288 4040 

THAILAND '" (012645-)018/19 partlla _ p,,,reisof twa re.th .com* 

worldwide- hltp: / / se lectse:rvices. bent 1 ey _com/en-US/ 

Tuesday, May 06, 2014, 11 :42 AM 

4 
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Job No. ____ __ _ 

CH2MHILL* Sheet No. _ ___!____ ___ _ 

f ! (O Date ______ _ 
Job Name /i /? f ,r ~ (/ r Computed By ~ ----,--
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STA.AD.Pro V8i SELECTser ies4 

Version 20.07 . 09.31 
Proprietary Program of 

Bentley Systems, Inc. 

Date~ APR 16, 201 4 

Time• 16: 9:52 

USER ID: CH2M HILL 

PAGE NO . 

********············································ 

1. STAAD SPACE 
INPUT FILE : Pi e r40_ Individual_Co l unm_ S hed Minor Finger Pier . STD 

2. START JOB INFORMATION 
3. ENGINEER DATE 12 - MARCfl -2014 

4 . END JOB lNFORM/\'J'ION 

5. INPUT WIDTH 7 9 

6. UNIT FEET KTP 

7. JOINT COORDTNTl1'ES 
ii . 1 O - ? O; ? O 3 0 ; 3 0 6 0 ; 4 0 9 (J ; 5 0 J 2 0 ; 1 0 co. 2 5 D; 8 0 3 J . '> 0 
9. 9 O 32. 2 5 O; J O O 31 0 ; J 'j O 19 . 125 0 ; 16 0 22 . 687'., 0 ; 17 0 15 . ~625 O 

J O. 18 O - 6 0; 19 0 · 3 O; 20 0 0 0 

11 . MEMBER I NCIDENCES 

Tuesday, May 06, 2014, 11:43 llM 

(_ n 

"I'.! . l 1 18; 2 ~ ) ; 3 3 (j ; 4 4 ) i ·, 8 ; 8 8 9 ; <J 9 lfl; 2 0 7 16; -,I I ~ 11 ; ~J 16 15 

13. c3 11 ~; ?. 4 1s 19; 7 '> 19 20 ; 26 ~o 2 

14 . START USER TABLE 

1 5. TABLE 2 
1 6. UNIT INCHE8 KIP 

1 7 . WIDE FLANGE 

18 . TOP 

1 9 . 

20. 

21. 

22. 

2 3. 
24 . 

25. 6108 

MID 

18 .7657 

MUDLlNE 

22.2422 

END 

13. 8 

13.8 

13 . 8 

25. UNIT FEET KI P 

0 . 608 

0 . 493 

0. 54 $ 

14. 7 

14 . 7 

14. 7 

26. DEFINE MATERIAL START 

27 . ISOTROPIC STEEL 
28 . E 4 . 176E+ 006 

29. POISSON 0.3 
30 . DENSITY 0 .489024 

31. hLPHA 6 . SE · 006 

32 . DAMP 0 . 03 

33. END DEFINE MATERIAL 

34. UN IT INCHES KTP 

35. CONSTANTS 

36 . BETA O MEMB 8 9 

37. MATERI AL STEEL ALL 

0. Gll 

0 .4 21 

0 52 

38 . MEMBER PROPERTY AMERICAN 

882.563 

64 3 . 4 5 2 

768 . 7 42 

37.3. 7 11 3 . 1 777 8. 3 904 17 .963 1 

223 . 015 1 .24 882 6 . 80 34 12.3774 

275. 47 1 2 . 06648 7 .52 1 l~.288 

C: \ Users\bcook J \Desk top\ HRPT Pil e Chec k \AXidl \Finger Pi ei· \Mi nor Pi I e \ Pier40_ Individual _Column_ Shed Minor Fi nger Pier. a , 



STAAD SPACE 

J9 1 24 TO 26 TABLE ST HP14XB9 

40. M6MBER PROl-'ERTY AMERICAN 
41. 9 UPTABLF.: 2 TOP 

42. 2 TO 4 20 TO 21 UPTABl,E 2 MUDLINF.: 

41. MEMBER PROPERTY AMEFICAN 
44. 7 6 UPTARLE 2 MID 
4 S. SUPl-'ORTS 
46. 1 PIXED 
47. JO FIXED BUT FY 

4B. MEMBER RELEASE 

49. 9 END MPY 0.5 MPZ 0.5 
SO. LOAD 1 LOADTYPE OF.AD TITLE DEAD+WEARlNG St.JRPACE 
51 .• lOlNT LOAD 

52. JO FY -1·1s.6 

SJ. PERFORM UUCKLING ANALYSIS MAXSTEP 200 

P R O • L EM s T A T l S T I c s 
--------------------------------

NUMBER OF JOINTS 15 NUMBER OF MEMBERS 

NUMBER OF PLATES 0 NUMBER OF SOLIDS 
NUMBER OF SURFACES 0 NUMBER OF SOFPORTS 

SOLVER USED IS THE IN·CORB ADVANCED SOLVER 

14 
0 

2 

TOTAL PRIMARY LOAD CASES l, TOTAL DEGRBES OF FREEDOM 

Tuesday, May 06, 2014, 11:43 AM 

PAGE NO. ' 

" 

C: I Usl:lrs \bcookJ \Df'Sk top\HRPT Pi le Check\Axial I F'i ngfT Pi er\Minor f'i le\ Pic-r4 O _lndi vi dual _ Col LU!ln_Shf'd Mino1 Pinger I'i er. a1 



Tuesday, May 06, /.014, 11:43 AM 

STI-Jill SPTI.CE PAGE NO. 

CALCULATE:D BUCKLING FACTORS FOR LOAD Cl,SE 

MODE BUCKLING FACTOR 

s. 91744 

2 11. 7 87 76 

lS . 7()2'J6 

22 . 6919!"> 

54. Fl NISH 

*****•***•• F.ND OF THE STA.AD.Pro RUN•*•········ 

•••• DATE= APR 16,7.014 TIME"' 16: 9:52 •••• 

C: \ Users \bcookJ \Desktop \HRPT P.1le Clieck \Axi n l I F.i nger Pier\Mirior· Pi l c \Picr40 _ lndi vj dua 1 Column_ Shed Minor Finger P.1er. a1 



STAAD SPACE 

F'or qucslions on STAAD. Pro, please contat:t 
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STAAD.Pro V8i SBLECTseries4 

Version 20.07.09.31 

Proprietary Program of 

Bentley Systems, Inc. 

Date • MAY 15, 2014 

Time • 14:16:57 

USBR ID: CH2M HILL 

PAm~ NO. 

******* ********************************************* 

1. STAAD SPAC8 
HIPUT FILE: Pier40_Individual_ Bending_ Fingei,' Pio>t· T,C!l.a1·0 

2. START JOB I NFORMATION 

3. ENGINEER DATE l, - Ml\RCH-2014 

~ . END JOB INFORMATION 

5. I NPUT WIDTH 79 

6 . UNIT FEET KIP 

7 . J OINT COORDI NATES 

Tllursday , May 15, 201 4, 02 :1 9 PM 

8 . l o -9 O; 2 O 3 O; 3 0 c; 0 : 4 O 9.8q O; ~ 0 12 0 : 7 0 26 . ~5 0 ; 8 0 31 - ~ O 
9. 9 0 3~. 25 O; 10 0 37 O; l~ 0 19.l?~ O; 16 0 72.6875 0; J7 0 15 . '.> 6.' :, Cl 

10 . 10 0 ·6 0; 19 0 -3 0; 20 0 0 . 83 U 

1 1 . MEMBER INCIDENCES 
J ? . I J 18 ; 2 2 3; J 3 4; 4 4 ';,; 7 7 8; 0 9; 9 9 10; 20 7 l E ; 21 J ", 1 1; 22 16 l~ 

13. 23 17 5; 24 18 19 ; 25 1 9 20; 26 20 ~ 

14 . START USER TABLE 

15. TABLE 1 
16 . UNIT FEET KIP 

17. WIDE FLANGE 

18. ORI GTNIIL 
] 9 . 0 . 179247 1 . 1~ 0.051 25 1 . 225 0.05125 0 .0428327 0.01 57136 0 . 0001 5693 4 -

20. 0.0589375 0. 1 25563 

2 1 . 0.25_ THICK 
22 . 0 . 074 1 3 1 9 1.15 0.0 208333 1. 7.25 0 .02083 33 0.0186353 0 . 00638368 l. 07251E - 005 -

7.3. 0.02 39583 0.0510417 

7.4 . 0.375_ THICK 
25 . 0. 110547 1. 1 5 0 . 03125 1.225 0.03125 0.027317. 0.00957706 3.59853E- 00 5 -

26. 0.0359375 0.0765625 

27. 0.4375_THICK 
28. 0.128592 l . 15 0.0364583 1.225 0.0364 583 0.0314958 0.011 1 744 5.69753E - 005 -

29. 0 .04 19271 0 . 0893229 

30. O. S_THlCK 
31. 0.146528 l. 15 0.0416667 1. 27.5 0.04 16667 0.0355786 0.0127722 8.47968-005 -

32 . 0.04791 67 0 . 102083 

33. 0.3125_THICK 
3 4. 0.0923948 1 .15 0 .026042 1. 7.25 0.026042 0. 023026 0 . 0079803 2.0887E-005 -

35 . 0.0299483 0. 0 638029 

36. 0.12S_TIIICK 
37. 0.0372842 l.15 0.0104 17 1.225 0 . 0 1 041 7 0 . 0095359 3 0.00319164 1 . 348628-006 

38. 0.0119796 0.0255217 

C: \Usez-s\bcooi<J\oesktop\HRP1' Pile Chee>< \Lateral \1'1nger Pier\f'inger Pie r Mode,·ate Piles Finger Pie,· \LC9 OK\Pier40_ Indiv, 



S1'AAD SPACE 

39. Ti\BLE 2 

40. UNIT INC!!ES KlP 

41. WIDE FLANGE 

4?.. TOP 

PA.GE NO. 

43. 18.7485 13.8 .43 14.7 0.449 665.4:~ 23"l."19S 1.22902 S.934 13.2006 

44. MID 
4S. 17.5853 13.8 0.275 14 7 0.478 67?..35 253.085 1.15935 3.79~ 14.0531 

46. MUDLlNE 
47. 1"1.7':112 13. 0.42 14.7 0.42 G?.9.01"1 222.431 1.04612 S.796 12.348 

48. 50%PILE 
49 14.5475 l3.8 0.575 lJ.8 0.25 429.481 109.714 0.913656ft 7.935 6.9 

50. 50lj;FLG12 

51. 13.6475 13.B 0.575 12 .25 388.166 72.2107 0.961818 7.935 

52. 33\PILE 
53 12.24:> 13.8 0.475 14.7 0 2 367.152 106.004 0.557101 .555 5.88 

54. END 
55 UNlT FEF.:T KIP 

56 DEFINE MATERIAL START 

5 7. ISOTROPIC S1'EEL 

58. E 4.176E•006 
S9. POISSON U.) 

60. DENSITY 0.489024 

61. ALPHA 6.5F:-006 

62 . DAMP O. OJ 

63. END DEFlNF. MATERIAL 

64 UN!T INCHES KIP 

65. CONSTANTS 

66. BETA O MEMB 8 9 

67. MATERIAL STEEL hLL 

68. MEMDER PROPERTY AMERICAN 

69. l 24 TO 26 TABI,I:: ST HP14X89 

70. MEMBER PROPERTY AMF.RICAN 
71. 9 UPTABLE 2 TOP 
72. 2 TO 4 20 TO 21 UPTA.BLE 2 ~UDLINE 

73. MEMBER PROPERTY AMERICAN 

74. 7 8 UPTABLF. 2 MlD 

75. SUPPORTS 

76. 1 10 PINNBD 

77 LOAD 3 LOMTYPE \\IND TITLE WAVE 

78. JOINT LOAD 
79 l MX 378 

80. 10 MX 684 
82. *LOAD 4 LOADTYPE WIND TITLf;; WJND 

83. •JOINT LOAD 

84.•1MZ66 

85. '10 MZ "/7 

86. •LOAD 5 LOAD'r'iPE \'/IN[) TITLE CURRBNT 

87. *JOINT LOAD 

68 • l MZ 20 

89. *10 MZ JS 

90. ~LOAf) -; LOI\DTYPE ~IIND TlTl,E TCE 

91 . • JOT NT LOAD 

92. *1 MZ 49.2 

93. *10 M'l, 844.8 

94. * LOAf) COMB 2 HRPT UJAD CA.SE 9 

95. •J O 6"1 4 0.67 5 0.6"/ 7 0.67 

Thursday, May JS, 2014, 02:19 PM 

c, \UBers\bcookJ\Desktop\HRP'J' Pile Check\Latc:ra./\Finger Pier\Finger Pier Moderate Piles FJnger PicrlLC9 OK\Pier<lO .Iridivi 



STAAD SPACE 

96. PERfORM ANALYSJS 

P R O B L E M 

NUMBER OF JOINTS 
NUMBER OF PLATES 
NUMBER OF SURFACES 

S T A T I S T I C S 

15 NUMBER OF MEMBERS 
O NUMBER OF SOLIDS 
O NUMBER OF SUPPORTS 

SOLVER USBD IS THB IN-CORE ADVANCED SOLVER 

14 
0 

2 

TOTAL PRIMARY LOAD CASES 1, TOTAL DEGREES OF FREEDOM 

• ••~lhP.JUllr.; 

PROBABLE CAUSF. SINGULAR-ADDING WEAK SPRING 

PAGE NO. 

" 

K·MATRIX OlA.G= 5.7400111E~02 L-MATRIX DIAG= 3.9790393E 13 EQN N(! 14 

'' 'IS:">Jf· .'n·11 "!'1 

97. PARAMETER 1 

98. CODE AJSC 

"· FYLD 36 ALL 

100. W: 372 MEMB 3 ' 
7 TO 9 20 TO 23 

101. UNB 372 MEMB 3 4 7 TO ' 20 TO 23 

102. UN'T 372 MEMB 3 4 7 TO 9 20 TO 23 

10 3. LX. 180 MEMB 1 2 24 TO 26 

104. UNB 180 MEMB 1 2 " TO 26 

105. UNT l 80 MEMB l 2 24 TO 26 

106. CHECK CODE A.LL 

'l'liursday, May 15, 2014, 02:19 PM 

C:\Users\bcookJ\Desktop\HRP'f Pile Check\Wteral\Finger Pier\Pinger Pier Moderate Piles Finger Pier\LC9 OK\Pier40_1ndivj 



------- - -- ---------------

Thursdcly, May 15, 2014, 02:19 PN 

ST_!.,_.lill SPACE - - Pf.,GE NO. 

STA.AD.Pro CODE CHECKING • (AISC ~TH EDITION) vl.O 

ALL UNITS ARE KIP INCH (UNLBSS OTHERWISE Noted) 

MEMBER TABLE RESULT/ CRITICAL COND/ RATIO/ LOADJNG/ 

FX MY MZ LOCATION 

z~-------~c-----~c-c--•-c•cc-z-----~---------c----:mc---------------cmz 

s·r· f1Pl4X89 (AJSC SE:C'TTONS) 

PASS AISC- lil - 3 0. 3 3.0 

0 .00 T -)78.00 0. {IQ 0 .00 

ST MLJDLINE: (UPT) 

PASS AISC- Hl D. l 59 

0. 00 T ·100.96 0 - 00 0 . 00 

ST MUDLINJ>: (UPT) 

PASS AISC· Hl - ] o _ 092 

0 00 T 58.11 0 .00 46 . 68 

ST MUDLINE (UPT) 

PASS A1SC· Hl - ] 0 . l 6 9 

u .00 T 106.83 . 00 25 _ 32 

7 ST MID (UPT) 

PASS AISC· Hl .732 

0 . 00 T 551.02 u .00 63 .00 

ST MID (UPT) 

PASS AISC- Hl- 0. 7$':, 

0 .00 T 5'14 . J4 0 uo '. 00 

51 TOP (UPT) 

PASS AISC· Hl- 0. 989 

0 00 T 684.. 00 0. 00 57 . 00 

20 ST MlJDl,IN"R ( U1'1') 

PASS 1\ISC- Ill 0 .688 

. 00 T 4.3S. 82 0 . 00 0. 00 

2l ST MUDLINF. (UPT) 

PASS Al SC- Ill - J .429 

.00 T 2"!1.32 .00 ,. 00 

" ST MlJDLINF (UPT) 

PASS Al SC- Hl-3 0. "' 0 _oo T JSJ 57 0 00 0 _ 00 

2] ST MUDl,lNE: (UPT) 

PASS AlSC- Ill 0 .299 3 

0 .00 T 189.07 0. 00 0 . 00 

24 ST HP14X89 (AISC SECTlONS) 

PASS AISC- Hl-3 0 .270 

0 _ 00 T ·308.74 o _ 00 0 00 

25 ST !-!Pl4>:B9 {AISC SECTIONS} 

PASS JdSC- Hl- ] 0 . 209 

0 .00 T 23 9 40 .00 o. 00 

26 ST 1!P14X89 {AISC SF.CTTONS l 

PASS MISC· 111- 3 0. 132 

00 T ·lSl.06 0 .00 0 . 00 

107. * LOAlJ l,IS'I' ' 
108. FINISH 

C: \ users \bcook3 \Desktop I 1/RPT Pi 1 e f'heck I I,a teral I Finyel Pi er\ Pinger Pier Mode1·a te Pl l es Pinger Piur\ LC9 OK\ 1'1~r'I O _ lndi v; 



ST,\N) SPACE P/\GE NO. 

............ END OF THE STAAD.Pro RUN •*******"** 

***• DATEc. MAY 15,2014 TlME:e 14:16:58 **** 

For Q\ll:'Stions on STAAD.Pro, please contact 

Bent1ey Systems or Partner of[ices 

Telephone Web I Emai 1 
USA <l (714) 974-2500 

UK ... {O) aoa 101 9246 

SINGAPORE ~ 6!:i 6225·6158 

FRANCE •)) (0) 1 55238400 

GERMANY "' 0931 4 04 6 B 

lNDIA •91 ( 03 3) 4006-2021 

JAPAN •Bl (03) 5952-6500 http: I /W'..,.,,.ctc-g. co. jp 

CHINA ... 21 6288 4040 

THAI I.AND •" (0) i645-] 018/19 partha.p@reisoftwareth. 

Worldwide http;//selectservices.bentley.com/en-US/ 

com* 

Thursday, May 15, 2014, 02:19 PM 
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STAAD.Pro vei SBLBCTeeriee4 
Version 20.07.09 .31 
Proprietary Program of 

Bentley Systems, Inc. 
Date= MAY 15, 2014 

Time= 14:20:26 

USER ID: CH2M HILL 

Thursday, May 1!>, 2014, 0?.:20 PM 

PAGE NO. 

• 

·········································~·········· 

l . STMO SPACE 
INPUT FILE: Pie r4 0_ ! ndividual_ BendingJingel. Pie r_LC8.S'l'D 

2. START JOB INFORMATION 
3 . ENGINEER DATE 12 · MARCH · 2014 

4. END JOB INFORMATI ON 

S. INPUT WIDTH 79 

6. UNIT FEET KlP 
7 . JOI NT COORDINATES 
, . l O -9 0 ; 2 0 3 0 ; 3 0 6 0 ; 4 O 9 . 89 0; 5 0 12 O; 1 o 26 . 25 O; 8 O 31.5 O 
9. 9 O 32.25 0 ; 1 0 0 37 0; 15 () Jq.125 O; 16 0 22 . h815 0 ; 17 0 15. ',625 U 

10 . ] 8 0 ·5 . 51 0 ; l~ 0 ·3 0 ; 20 0 -0 . 27 0 

11. MEMBER INCIDENCES 
1 ., J l 18 ; 2 2 3 ; 3 J 4 ; •I •1 5: I 7 8; 8 U G; 9 Y l O; 2 0 l o; 2 1 ] ~ ] I ; 2:' lb \'; 

l ) . 23 17 ~; 24 18 19 ; 2~ 1 9 20 ; 26 :'O 2 

14 . START USER TABLE 

16 . TABLE 2 
17. UNIT INCHES KI P 
18 . WIDE FLANGE 

19. TOP 
2 0 . 18 . 7485 13.8 0 . 43 1 4 .7 0. 44 9 665.43 2 3 7 . 795 1 . 22902 5.934 13 . 2006 

21 . MID 
22 . 17 . 5853 1 3.8 0.275 1 4 . , 0.478 672.35 253.085 1.15935 3.79 5 14.0532 

23. MUDLINE 
24 . 17.7912 13 . 8 0 . 42 14 . 7 0. 4 2 629. 0 17 222.437 1 . 0 461 2 5.796 12.348 

26. END 
27 . UNIT FEET KIP 

28 . DEFIN~: MATERI AL START 

29. ISOTROPIC STEEL 

30. E 4. 176E•006 

31. POISSON 0 . 3 
32 . DENSITY 0. 489024 
33 . ALPHA 6.SE-006 

34. DAMP O. 03 
35 . END DEFlNE MATERIAL 

36. UNIT JNCHES KIP 

37 . CONSTANTS 
38. BETA O MEMB 8 9 

39. MATERIAL STEEL ALL 
41 . MEMBER PROPERTY AMERICAN 

c : \Users\bcookJ\Desktop\ HRPT Pile Ch eck\ La teral \f'inger Pier \Finger Pier Moderate Piles Finger Pier\LCB Ok\Pi er4 0 Indi vi 



STA.AD SPACE 

42. 24 TO 26 TABLE ST HP14X89 
43. MEMBER PROPERTY AMERICAN 
44. 9 UP1'ABLE 2 TOP 

45. 2 TO 4 20 TO 23 UPTA.Bl,E 2 MUDLINE 
46. MEMBER PROPERTY P.MERl.CAN 
47. 7 8 UPTABLE 2 MIO 

48. SUPPORTS 
49. l 10 PINNED 
50. LOAD 4 LOADTYPE ICE 'l'ITLE ICE (MAJOR AXIS) 
51. JOINT LOAD 
52. 1 MX 393 
53. 10 MX 714 

55. *l M7. 376 
56. *10 MZ 8'10 
58. LOAD COMB 7 HRPT LOAD Cl\SE 8 

59. 4 1 

60. '4 0.714 
62. PERFORM ANALYSIS 

PROBLEM 

NUMBER OF JOINTS 
NUMBBR OF PLATES 
NUMBER OF SURFACES 

S T A T I S T I C S 

15 N!JMBER OF MEMBERS 
O NUMBER OF SOLIDS 
O NUMBER or SUPPORTS 

SOLVER USED IS THE IN-CORE ADVANCED SOLVER 

14 
0 

' 

PAGE NO. 

TOTAL PRIMARY LOAD CASES 1, TOTAL DEGREES OF FREEDOM a .. 
• • • ~/Af.'JII !./'; I i:i'- i ! '.·~. 

PROBABLE CAUSE SlNGOLAR-ADDING WEAK SPRING 
K·MATRJX DIAG= 5.7408111E+02 L-MATRlX DIAG~ 
· "'II ·I. ·', I·· '.Jl·,'d ! I ! ! 

63. PARAMETER 1 
64. CODE AISC 
6~. FYLD 36 ALL 

.,,,;11·.I• I••! 

66. LX 372 MEMS 9 3 4 23 21 22 20 7 
61. UNB 372 MEMB 9 3 4 23 21 22 20 7 

68. UNT 372 MEMB 9 3 4 23 21 22 20 7 

69. LX 180 MEMS 2 26 25 24 1 
70. UNB 180 MEMB 2 26 2E:. 2'1 
71. UNT 180 MEMB 2 26 25 2'1 1 
·12. CHECK CODE ALI, 

Thursday, May 15, 2014, 02:20 PM 

14 
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Tlnn·sday, May 15, 2014, 02:20 !'M 

S'l'JIAD SPACE PAGE NO. 

STAAD,Pro CODE CHECKING - (AISC 9TH EDITION) vl.O 

ALL UNITS ARE - UP INCH (UNLHSS OTHERWISE Noted) 

MEMBER TABLB RESUI,T/ CRITICAL COND/ AATIO/ LOADING/ 

FX MY MZ LOCATION 

------~----c~====~c:---ac-a~~:EE----Ec-----------=•~c------------s•~~=: 

ST HP14X89 {ATSC SECTIONS) 

PASS AlSC- Hl-1 0 .343 ' 
0. 00 T -393.00 0 . 00 0.00 

2 ST MUPLlNE (UPT) 

PASS AISC- HJ - l 0. 16S ' 
0. 00 T -104 .22 0 . 00 0 . 00 

ST MUDLINF. { UP't) 

PASS AISC- HJ· 0 . 09? ' 
0. 00 T 61 . 59 0 . 00 " .68 

,] ST MUDLINE (UP'J'! 

PASS ATSC- Hl - ] 0. 17 '/ 

0 . 00 T 112. 3-1 o . 00 25 .32 

51 MIO lUPTl 

PASS AISC- Hl- 0. '165 

0 00 T 581.61 0 .00 63 . 00 

8 ST MIU (UP1') 

PASS A!SC: Hl· 0 . 788 

0. 00 T 599.69 0 . 00 9 . 00 

9 ST TOP (UPT) 

FAJL AISC· Hl- l 0 3 3 4 

0 . O(t T 71< 00 0. 00 57 . 00 

20 ST MUDI,INE !UP1') 

PASS AISC· Ill- 0. '/19 

0 .00 T 155.)0 0 . 00 0 . 00 

21 ST MUDLJNE (UPTl 

PASS AISC· Hl-3 0 448 ' 
0. 00 T 28.3 . B 3 0 .00 0 . 00 

2;. ST MUDLINE (UPTl 

PASS AISC· Hl-3 0. 584 

0. 00 T J69.57 0. 00 e . OC\ 

" ST MUDLJNE (UPTl 

PASS AISC- Jll - J 0. 313 

00 T 19fl.10 0. 00 0 . 00 

:?.4 ST HP.14X89 (Al SC SECTIONS\ 

PASS Al SC- Hl -] o. 270 ' o. oc T ,J09.49 0 00 0 00 

:.?', ST HPl4X89 {AlSC' SECTIONS) 

PASS Al SC· Hl- 3 (> . 21 ·1 

,) 00 T - 7.48 61 0 . 00 00 

" ST HP:i4Xcl9 !AlSC SF.CTTONS) 

PASS A1SC· Hl - 3 0 .160 

.00 T · I 1:12. 91 . 0 0 0 CH) 

73. Fl NJ SH 

c, '.Vsers\bcooX.3\Desktop\HRl-'T Pile C'hec.lc\Li!ternZ\Fingel l'ier\Finger Pier Moderat.c Piles Finger P.ie1·\I,C'8 Ok\P.ter.JO_Indivl 



STAAD SPACE 

................ END OF THE STAAD.Pro RlJN "'******"** 

For questions on STAAJJ.Pro, please contact 
Bentley Systeml'l or Partner offices 

Telephone Web I Ema1l 

USA •l ( 714) 974-2500 

UK •44 (0 I BOB 101 9246 

SINGAPORE •65 G225-615B 

FRANCE ,13 (O) 1 55236400 

GF.RMAN'f '" 0931 40468 

INDIA • 91 (033) '1006-2021 

PAGE NO. 

JAPAN •81 (03)5952-6500 http, I /W11,-W. ctc-g .co. jp 

CHINA '" 21 6266 4040 

THAI I.AND •66 (0)2645·1016/19 partha.p~reiso[twareth corn* 

Worldwide ht.LP: I I sclectscrvices. hentl ey. com/en- US/ 

Thursday, May 15, 2014, 02:20 PM 

4 
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BEAM LOAD RATINGS- NOTES TO USER 



§Sa/crow 

Vehicle Particulars 

Gross Vehicle Weight = 40,000 lbs 
Rear Axle Weight = 32,000 lbs 

Front to Rear Axle Spacing = 
Axle Width = 

14 
6 

ft 
ft 

Rear Axle Wheel Load = 16,000 lbs 
Front Axle Wheel Load = 4,000 lbs 

For Maximum Moment Due to Vehicle Load@ P1 Location 

P1 = 16 kips P2 = 16 kips 

D 
x = axle width 
x = 6 ft 

a & dist. of max. moment b = L-a 
a= 8.9 ft b = 11.7 

L = 20.6 ft 

P.ab ( ) Al., (@P,)=-'-, 4l2 - a(l+a) 
4l 

( 
P (l-(a+x))( ) 

M n @ P,) = Rl(a) = 2 
, 4l2 - (a + x)(l + a + x) 

4l 

For Maximum Shear Due to Vehicle Load@ Middle Support 

P2 = 16 kips 

D 
x = axle width 

a= L, (b = 0) x = 6 ft 
a= 20.6 ft b = 0 ft 

L = 20.6 ft 

VP, (@ P l) = P,~ (4l2 + b(l + a)) 
4l 

P1 = 

P (l - x) ( ) 1'P2 (@ P I) = 2 

4
l ,' 4l2 + x(2l - x) 

16 

Moment due to Vehicle Load Onlv 

M(P1) = 68.36799 k-ft 
M(P2) = 62. 78059 k-ft 

Unfactored Mm., = 131 . 15 k-ft 

Factored Mm.,= 209.84 k-ft 

kips 

Shear Due to Vehicle Load Onlv 

V(P1) 16 kips 
V(P2) 12.75073 kips 

Unfactored Vm., = 28.75 kips 

Factored Vm., = 46.00 kips 



BEAM LOAD RATINGS - PIER SHED 



Ila/crow 

General Inputs 

Tributary width for beam (ft) 21 
Clear span of beam (ft) 12.5 

Weiqht of concrete (lb/ft3
) 150 

Slab thickness (in) 14 
Beam width (in) 16 
Beam depth (in) 30 

SOL (lb/tt2) 0 
LL (lb/tt2) 300 
Dead line load (k/ft) 0 

Dead Load Factor 1.2 
Live Load Factor 1.6 

Point Loads 
Unfactored point load 1 (kl 0 
Impact Factor 15% 
Loe. of Max. Moment (ft) 0.0 

Unfactored point load 2 (kl 0 
Impact Factor 15% 
Dist. from Max. Moment lftl 6 
Location from oriqin ( ft) 6.0 
Location btwn suooorts Btwn 1&2 

Loe. of Max. Shear (ft 12.5 
Dist. of P2 from P1(ft 6.0 

Loading Module 

Unfactored Load 
Loading 

Total (k) 
Distributed 

(k/ft) 

DL due to slab 45.9375 3.675 
DL due to SOL 0.00 0.00 
DL due to self weqht 6.25 0.50 
DL due to line load 0.00 0.00 

Total DL 52.1 9 4.18 
Total LL 78.75 6.30 

Total Loadina 130.9375 10.475 

origin 

PIER SHED 
300 PSF 

Factored Load 

Total (k) 
Distributed 

(k/ft) 
55.13 4.41 

0.00 
' 

0.00 
. -

7.50 0.60 
0.00 0.00 

62.63 5.01 
126.00 10.08 

188.625 15.09 

tpport 1 1upport 2 Tsupport 3 

Unfactored Moments Unfactored Factored 
Max positive moment (k-ft): 115.08 165.78 

Max neaative moment (k-ffi: -204.59 -294.73 
Maximum Shear (k): 55.65 80.17 

Reactions at Support Unfactored Factored 
Moment at Sunnort 1 (k-ft): 
Moment at Sunnort 2 (k-ft): 

Reaction at Suooort 1 (kl: 
Reaction at Suooort 2 (kl: 



Ila/crow 

Beam Inputs 
b (in) 16 
h (in) 30 
fc (ksi) 3.75 
We (lb/ft") 150 
fv (ksi) 40 
Le (bottom) (in) 3 
Le (too) (in) 2 
£C 0.003 
£S 0.00138 
f3 0.85 
Layers of rebar 1 

Number of 
Row of Reinforcing 

Bars 

1 3 
2 3 
3 0 

Concrete Beam Module 

Width of beam 
Depth of beam 
Strength of concrete 
Weight of concrete 
Strength of steel reinforcing 
Clear cover to bottom reinforcement 
Clear cover to top reinforcement 
Max strain in concrete 
Max strain in steel 
[ACI 318-05 10.2.7.3] 

- -

Reinforcing Bar 
Bar Size 

Diameter (in.) 

11 
90 
0 

Bar Size Distance o/c (in) 
4 3.5 

1.41 

0 

1<1> ~flexure) I 0.91[ACI 318-05 9.3.1] 
<1> shear) 0.75 [ACI 318-0511.1] 

I~~~~:;~ I ~ s~l(Ac1318-058.5.1 J 

IC I 2.1 5921 
Es 0.0328 

Area per 
Clear Distance from % Section 

Bar (in2
) 

Reinforcing Row Below Remaining 
(in.) (OSx:51) 

1.56 NIA 0.5 
0 1 1 

0 1 1 

% Section 
Diameter Area of steel Remaining 

(in) (in2
> (OSx:51) 

0.5 0.2 0.5 

PIER SHED 
300 PSF 



Ila/crow 
Beam Moment Capacity 

Original Reduced 
As1(inL) 4.68 2.34 

As2 (in') 0.00 - 0.00 
As3 (inL) 0.00 0.00 

AsT (in') 4.68 2.34 

e (in) 0.71 0.71 
d (in) 25.80 25.80 
a (in) 3.67 1.84 
M n (k*in) 4485.26 2328.52 

¢Mn (k*in) 4036.73 2095.67 

PIER SHED 
300 PSF 

Beam Shear Capacity 

Area of steel in bottom layer 

Area of steel in second layer 

Area of steel in third layer 

Total area of steel 

Vc(k) 

v.(k) 

Vn; Ve + Vs (k) 

¢,Vn (k) 

Dist. to center of steel, O = bottom of long. reinforcement 
Depth from top compression fiber to center of steel 
Depth of compression section 

Oria inal 
50.55 

117.92 

168.47 

126.35 

Reduced 
50.55 

- 58.96 

109.51 -
82.13 

IM"= AJ,( d-~)I Jv, =2.flbd [ACI318-05 (11.3.1. 1)]1 
A .f d 

., .v [ACl3 18-05(11.5.7.2) V, 
s 

Reduced Shear Capacity 

Factored Positive 
Moment (k-ft 

165.78 

(k) I Factored Shear 
80.166 

% 
Overstress 

NIA 

% 
k) I Overstress 

N/A 



Ila/crow 

General Inputs 

Tributary width for beam (ft) 21 
Clear span of beam (ft) 12.5 

Weiqht of concrete (lb/ft3
) 150 

Slab thickness (in) 14 
Beam width (in) 16 
Beam depth (in) 30 

SDL (lb/ff) 0 
LL (lb/fr) 0 
Dead line load (k/ft) 0 

Dead Load Factor 1.2 
Live Load Factor 1.6 

Point Loads 
Unfactored point load 1 (k) 16 
Impact Factor 15% 
Loe. of Max. Moment (ft) 5.4 

Unfactored point load 2 (k) 16 
Impact Factor 15% 
Dist. from Max. Moment (ft) 6 
Location from oriqin (ft) 11.4 
Location btwn suooorts Btwn 1&2 

Loe. of Max. Shear (ft 12.5 
Dist. of P2 from P1 (ft 6.0 

Loading Module 

Unfactored Load 
Loading 

Total (k) 
Distributed 

(k/ft) 
DL due to slab 45.9375 3.675 
DL due to SOL 0.00 0.00 
DL due to self weght 6.25 0.50 
DL due to line load 0.00 0.00 

Total DL 52.19 4.18 
Total LL 0.00 0.00 

Total Loading 52.1875 4.175 

origin 

PIER SHED 
H20 TRUCK 

Factored Load 

Total (k) 
Distributed 

(k/ft) 

55.13 4.41 
0.00 0.00 

-- 7.50 " ' 0.60 
0.00 0.00 

62.63 5.01 
0.00 0.00 

62.625 5.01 

L~port 1 'fs"pport 2 i"pport 3 

Unfactored Moments Unfactored Factored 
Max positive moment (k-ft : 98.07 138.64 

Max negative moment (k-ft : -76.61 -89.96 
Maximum Shear (k : 48.02 67.96 

Reactions at Support Unfactored Factored 
Moment at Suooort 1 (k-ft): 
Moment at Suooort 2 (k-ft): 

Reaction at Suooort 1 (kl: 
Reaction at Suooort 2 (kl: 



Ila/crow 

Beam Inputs 
b (in) 16 
h (in) - 30 
fc (ksl) 3.75 
We (lb/ft3) 150 
fv (ksi) 40 
Le (bottom) (in) 3 
Le (too) (in) 2 
EC 0.003 
ES 0.00138 
$ 0.85 
Lavers of rebar 1 

Number of 
Row of Reinforcing 

Bars 

1 3 
2 3 
3 0 

Concrete Beam Module 

Width of beam 
Depth of beam 
Strength of concrete 
Weight of concrete 
Strength of steel reinforcing 
Clear cover to bottom reinforcement 
Clear cover to top reinforcement 
Max strain in concrete 
Max strain in steel 
[ACI 318-05 10.2.7.3] 

lq, texure) E 0.91 [ACI 31 8-05 9.3.1] 
C1l shear) 0.75 [ACI 318-051 1.1] 

I~~ ~~::i I 3J~l(ACI 318-05 8.5.1] 

IC I 2.15921 
Es 0.032~ 

---··· --·•!11··-------. --···· -- ----"'I 

Clear Distance from % Section 

PIER SHED 
H20 TRUCK 

Reinforcing Bar Area per 
Bar Size Reinforcing Row Below Remaining 

Diameter (in.) Bar (in2
) (in.) (OSxS11 

11 1.41 1.56 N/A 0.5 

9 0 0 1 1 

0 0 0 1 1 

- -

% Section 
Diameter Area of steel Remaining 

Bar Size Distance o/c (in) (in) (in2
> (0SxS1) 

4 3.5 0.5 0.2 0.5 



Ila/crow 
Beam Moment Capacity 

Oriqinal Reduced 
As1(in£) 4.68 2.34 

As2 (in2
) 0.00 - 0.00 

As3 (in') 0.00 0.00 

Asr (in£) 4.68 2.34 

e (in) 0.71 0.71 
d (in) 25.80 25.80 
a (in) 3.67 1.84 
Mn (k*in) 4485.26 2328.52 

<l>Mn (k*in) 4036.73 2095.67 

PIER SHED 
H20 TRUCK 

Beam Shear Capacity 

Area of steel in bottom layer 

Area of steel in second layer 

Area of steel in third layer 

Total area of steel 

Vc(k) 

v.(k) 

Vn; Ve + Vs (k) 

<l>Vn (k) 

Dist. to center of steel, 0 = bottom of long. reinforcement 
Depth from top compression fiber to center of steel 
Depth of compression section 

Original Reduced 
50.55 50.55 

117.92 58.96 

168.47 109.51 -
126.35 82.13 

IM"~ AJ,( d-~)I [vc = 2flbd [ACI 318-050~1.3.1. l)]I 
Afd 

V, = _.,_· >_' [AC! 3 18- 05 ( 11.5.7.2) 
s 

Results for Two Equal Span Continuous Beam 

Factored Positive 
Moment (k-ft 

138.64 

Factored Shear 
67.956 

% 
Overstress 

NIA 

% 
k) I Overstress 

NIA 



Ila/crow 

General lnouts 

Tributarv width for beam (ft) 21 
Clear span of beam (ft) 12.5 

WeiQht of concrete (lb/ft3
) 

- 150 
Slab thickness (in) 14 
Beam width (in) 16 
Beam depth (in) 30 

SOL (lb/tr) 0 
LL (lb/tr) 0 
Dead line load (k/ft) 0 

Dead Load Factor 1.2 
Live Load Factor 1.6 

Point Loads 
Unfactored point load 1 (kl 24 
Impact Factor 0% 
Loe. of Max. Moment (ft) 5.4 

Unfactored Point load 2 (k) 24 
Impact Factor 0% 
Dist. from Max. Moment (ft) 8 
Location from orioin (ft) 13.4 
Location btwn supports Btwn 2&3 

Loe. of Max. Shear (ft 12.5 
Dist. of P2 from P1(ft 8.0 

Loading Module 

Unfactored Load 
Loading 

Total (k) 
Distributed 

(k/ftl 
DL due to slab 45.9375 3.675 
DL due to SOL 0.00 0.00 
DL due to self weoht 6.25 0.50 
DL due to line load 0.00 0.00 

Total DL 52.19 4.18 
Total LL 0.00 0.00 

Total Loadinq 52.1875 4.175 

origin 

PIER SHED 
FIRETRUCK 

Factored Load 

Total (k) 
Distributed 

(kfft) 

- 55.13 4.41 
- 0.00 0.00 -

7.50 - 0.60 
0.00 0.00 

62.63 5.01 
0.00 0.00 

62.625 5.01 

i:pport 1 i upport 2 t upport 3 

Unfactored Moments Unfactored Factored 
Max positive moment (k-ft : 112.77 162.19 

Max neoative moment (k-ft : -76.36 -89.56 
Maximum Shear (k : 56.70 81 .85 

Reactions at Suooort Unfactored Factored 
Moment at Suooort 1 (k-ft): 
Moment at Suooort 2 (k-ft): 

Reaction at Suooort 1 ( kl: 
Reaction at Suooort 2 (kl: 



Ila/crow 

Beam Inputs 
b (in) - - 16 
h (in) 30 
fc (ksi) - 3.75 
We (lb/ft3

) 150 
fy (ksi) 40 
Le (bottom) (in) 3 
Le (top) (in) 2 
£C 0.003 
£S 0.00138 
s 0.85 
Layers of rebar 1 

Number of 
Row of Reinforcing 

Bars 

1 3 
2 - 3 
3 0 

PIER SHED 
FIRE TRUCK 

Concrete Beam Module 

Width of beam 
Depth of beam 
Strength of concrete 
Weight of concrete 
Strength of steel reinforcing 
Clear cover to bottom reinforcement 
Clear cover to top reinforcement 
Max strain in concrete 
Max strain in steel 
(AC I 318-05 10.2.7.3) 

Beam Lonqitudinal Reinf, 

Re inforcing Bar 
Bar Size 

Diameter (in.) 

11 1.41 
9 0 
0 0 

l <l> ~flexure) I 0.91 [ACI 318-05 9.3.1 ) 
<l> shear) 0.75 [ACI 318-0511 .1) 

I ~~ ~~::i I ~91g~l [ACI 318-05 8.5.1) 

IC I 2.15921 
Es 0.0328 

Area per 
Clear Dis tance from % Section 

Bar (in2
) 

Reinforcing Row Below Remaining 
( in.) (0$x$ 1) 

1.56 NIA 0.5 
0 1 1 
0 1 1 

Beam S£' 

% Sect ion 
Diameter A rea of steel Remaining 

Bar Size Distance o/c (in) (in) (in2
> (0$x$1) 

4 3.5 0.5 0.2 0.5 



Ila/crow 
Beam Moment Capacitv 

Original Reduced 
As1(in') 4.68 2.34 
As2 (in,) 0.00 0.00 
AS3 (in") 0.00 0.00 

Asr (in') 4.68 2.34 

e (in) 0.71 0.71 
d (in) 25.80 25.80 
a (in) 3.67 1.84 
Mn (k*in) 4485.26 2328.52 

<l>Mn (k*in) 4036.73 2095.67 

PIER SHED 
FIRE TRUCK 

Beam Shear Capacity 

Area of steel in bottom layer 

Area of steel in second layer 

Area of steel in third layer 

Total area of steel 

Vc(k) 

v. (k) 

Vn=Vc+Vs(k) 

<l>Vn (k) 

Dist. to center of steel, 0 = bottom of long. reinforcement 
Depth from top compression fiber to center of steel 
Depth of compression section 

Original Reduced 
50.55 50.55 

117.92 58.96 

168.47 109.51 

126.35 82.13 

IM,, =AJ,(d-~)I Ive = 2.[lbd [ACI 318-05 (11.3.1.1 )]1 V, 
A.f d 

' >' [ACI 31 8 - 05 (1 1.5.7.2) 
s 

Reduced Moment 
Capacity (k-ft) 

Reduced Shear Capacity 

Factored Posit ive 
Moment (k-ft 

162.19 

k) l Factored Shear 
81.848 

% 
Overstress 

N/A 

% 
k) I Overstress 

N/A 



Ila/crow 

General Inputs 

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

Weiqht of concrete (lb/ft3) 

Slab thickness (in) 
Beam width (in) 
Beam depth (in) 

SDL (lb/ft2 ) 

LL (lb/fr') 
Dead line load (k/ft) 

Dead Load Factor 
Live Load Factor 

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

Unfactored ooint load 2 (kl 
Impact Factor 
Dist. from Max. Moment (ft) 
Location from origin (ft) 
Location btwn supports 

Loe. of Max. Shear (ft 
Dist. of P2 from P1(ft 

21 
12.5 

150 
14 

16 
30 

0 
0 
0 

1.2 
1.6 

26 
0% 
5.4 

26 
0% 

8 
13.4 

Btwn 2&3 

12.5 
8.0 

BEAM 8-11 
BEAM 8-11 

Loading Module 

PIER SHED 
PILE CAP CHECK 

RESCUE TRUCK REAR AXLE WHEELS ON PILE CAP 

Unfactored Load Factored Load 
Loading 

Total (k) 
Distributed 

Total (k) 
Distributed 

(k/ft) (kfft) 

DL due to slab 45.9375 3.675 55.13 4.41 
DL due to SOL 0.00 0.00 0.00 0.00 

DL due to self weqht 6.25 0.50 7.50 0.60 
DL due to line load 0 .00 0.00 0.00 0.00 

Total DL 52.19 4.18 62.63 5.01 
Total LL 0.00 0.00 0.00 0.00 

Total Loadina 52.1875 4.175 62.625 5.01 

rear wheel (2~ kips) j. ' rear wheel (26 kips) 
on gm 

fupport 1 'fsupport 2 'fsupport 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 

Unfactored Moments Unfactored Factored 
Max oositive moment (k-ft : 107.13 153.19 

Max neaative moment (k-ft : -87.16 -106.83 
Maximum Shear l k : 59.58 86.45 

Reactions at Suooort Unfactored Factored 
Moment at Support 1 (k-ft): 
Moment at Suooort 2 (k-ft): 

Reaction at Support 1 (k): 
Reaction at Support 2 (k): 



Ila/crow 

Beam Inputs 
b (in) 

--

16 -
h (in) - 30 
fc (ksi) 3.75 
We (lb/ft3) 150 
fy (ksi) 40 
Le (bottom) (in) 3 
Le (top) (in) 2 
EC 0.003 
ES 0.00138 
B 0.85 
Lavers of rebar 2 

Number of 
Row of Reinforcing 

Bars 

1 3 
2 0 
3 0 

PIER SHED 
PILE CAP CHECK 

RESCUE TRUCK REAR AXLE WHEELS ON PILE CAP 

Concrete Beam Module 

Width of beam 
Depth of beam 
Strength of concrete 
Weight of concrete 
Strength of steel reinforcing 
Clear cover to bottom reinforcement 
Clear cover to top reinforcement 
Max strain in concrete 
Max strain in steel 
[ACI 318-05 10.2.7.3] 

Reinforcing Bar 
Bar Size 

Diameter (in.) 

11 141 
9 1.128 
0 0 

Bar Size Distance o/c (in) 
4 3.5 

l<I> ~flexure) I 0.91[ACI 318-05 9.3.1] 
<I> shear) 0.75 [ACI 318-051 1.1] 

I~~~~::? I 3;~1[ACI 318-05 8.5.1] 

IC I 2.15921 
~s 0.0328 

Area per 
Clear Distance from % Section 

Reinforcing Row Below Remaining 
Bar ( in2

) (in .) CO:Sx:S1l 
1.56 NIA 0.5 

1 1 1 
0 1 1 

% Sect ion 
Diameter Area of steel Remaining 

(in) (inz> (O:Sx:S1 ) 
0.5 0.2 0.5 



Ila/crow PIER SHED 
PILE CAP CHECK 

RESCUE TRUCK REAR AXLE W HEELS ON PILE CAP 

Beam Moment Capacity Beam Shear Capacity 

As1(in' ) 

As2 (inL) 

As3 (in~) 

Asr (in2
) 

e (in) 
d (in) 
a (in) 
Mn (k*in) 

<!>Mn (k*in) 

IM"~ A,t.( d-~)I 

Original 

4.68 

0.00 

0.00 

4.68 

0.71 
25.80 

3.67 
4485.26 

4036.73 

Reduced 
2.34 

0.00 

0.00 

2.34 

Area of steel in bottom layer 

Area of steel in second layer 

Area of steel in third layer 

Total area of steel 

Ve (k) 

v. (k) 

Vn = Ve+ V5 (k) 

<!>V n (k) 

0.71 11 Dist. to center of steel, O = bottom of long. reinforcement 
Depth from top compression fiber to center of steel 
Depth of compression section 

25.80 
1.8411 

2328.52 

2095.67 

Original Reduced 
50.55 50.55 

117.92 58.96 

168.47 109.51 

126.35 82.13 

Ive= 2flbd [ACI 318 -05 (11.3.1. 1)]1 V, 
A .fd 

·' -" [AC I 3 18- 05 (1 1.5.7.2) 

Original Shear Capacity 
k-ft 

s 

,an Cont inuous Beam 

Factored Positive 
Moment (k-ft 

153.19 

Factored Shear 
86.450 

% 
Overstress 

N/A 

% 
kl I Overstress 

5.26% 



Ila/crow 

General Inputs 

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

Weight of concrete (lb/ft3) 

Slab thickness (in) 
Beam width (in) 
Beam depth (in) 

SOL (lb/ftl ) 

LL (lb/ff) 
Dead line load (k/ft) 

Dead Load Factor 
Live Load Factor 

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

Unfactored point load 2 (k) 
Impact Factor 
Dist. from Max. Moment (ft) 
Location from origin (ft) 
Location btwn suooorts 

Dist. of P2 from P 1 (ft 

21 
12.5 

150 
14 

16 
30 

0 
0 
0 

- 1.2 
1.6 

45 
15% 

5.4 

0 
0% 

0 
5.4 

Btwn 1&2 

12.5 
0.0 

Beam B-11 
Beam B-11 

PIER SHED 
PILE CAP CHECK 

RESCUE TRUCK REAR AXLE STRADDLING PILE CAP 

Loading Module 

Unfactored Load Factored Load 
Loading 

Total (k) 
Distributed 

Total (k) 
Distributed 

(k/ft) (k/ft) 
DL due to slab 45.9375 3.675 55.13 4.41 
DL due to SOL 0.00 0.00 - 0.00 0.00 ~ 

DL due to self weqht 6.25 0.50 7.50 0.60 
DL due to line load 0.00 0.00 0.00 0.00 

Total DL 52.19 4.18 62.63 5.01 
Total LL 0.00 0.00 0.00 0.00 

Total Loading 52.1875 4.175 62.625 5.01 
Rear axle load 

origin 

tpport 1 tupport 2 Tsupport 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 
Actual rear axle wheel loads (spaced 8 ft apart) coming into beam is 42.1 kips - say 45 kips 

(see sketch) 
Unfactored Moments Unfactored Factored 

Max positive moment (k-ft): 179.33 268.80 
Max negative moment (k-ft): -81 .54 -97.85 

Maximum Shear (k): 67.18 98.62 

Reactions at Support Unfactored Factored 
Moment at Suooort 1 (k-ft): 
Moment at Suooort 2 (k-ft): 

Reaction at Support 1 (k): 
Reaction at Support 2 (k): 



Ila/crow 

Beam lnouts 
b (in) 16 
h (in) 30 
fc (ksi) 3.75 
We (lbtte) 150 
tv (ksi) 40 
Le (bottom) (in) 3 
Le (top) (in) 2 
EC 0.003 
ES 0.00138 
s 0.85 
Layers of rebar 2 

Number of 
Row of Reinforcing 

Bars 

1 3 
2 0 
3 0 

PIER SHED 
PILE CAP CHECK 

RESCUE TRUCK REAR AXLE STRADDLING PILE CAP 

Concrete Beam Module 

Width of beam 
Depth of beam 
Strength of concrete 
Weight of concrete 
Strength of steel reinforcing 
Clear cover to bottom reinforcement 
Clear cover to top reinforcement 
Max strain in concrete 
Max strain in steel 
[ACI 318-05 10.2.7.3] 

Beam Lonqitudinal Reinf, 

Reinforcing Bar 
Bar Size 

Diameter (in.) 

11 1.41 
9 1.128 
0 0 

l<t> 1flexure) I 0.91 [ACI 318-05 9.3.1) 
<t> shear) 0.75 (ACI 318-0511 .1] 

I~~~~::~ I ~~,[ACI 318-05 8.5.1] 

IC I 2.59101 
Es 0.0269 

Area per 
Clear Distance from % Section 

Reinforcing Row Below Remaining 
Bar (in2

) (in.) (~xS1) 

1.56 N/A 0.6 
1 1 1 
0 1 1 

Beams·· - ·-
% Section 

Diameter Area of steel Remaining 
Bar Size Distance o/c (in) (in) (in2

> (OSxS1) 
4 3.5 0.5 0.2 0.5 



Ila/crow 
Beam Moment Capacity 

Original Reduced 
As1{inz) 4.68 2.81 
As2 (in

2
) 0.00 0.00 

AS3 (in~) 0.00 0.00 

Asr (inL) 4.68 2.81 

e (in) 0.71 0.71 
d (in) 25.80 25.80 
a (in) 3.67 2.20 
Mn (k*in) 4485.26 2773.61 

<l>Mn (k*in) 4036.73 2496.25 

Area of steel in bottom layer 

Area of steel in second layer 

Area of steel in third layer 

Total area of steel 

PIER SHED 
PILE CAP CHECK 

RESCUE TRUCK REAR AXLE STRADDLING PILE CAP 

Beam Shear Capacity 
Original Reduced 

Ve (k) 5055 50.55 
v. (k) 117.92 58.96 
Vn=Vc+V5 (k) 168.47 109.51 -
<l>Vn (k) 126.35 82.13 

Dist. to center of steel, 0 = bottom of long. reinforcement 
Depth from top compression fiber to center of steel 
Depth of compression section 

IM"~ AJ,( d-~)I Pc: 2Rbd~ [ACJ3]8-05 (11 .3.J .~J)Jj V, 
A .f d 

·' _.. (ACI 3 18 - 05 (1 1.5.7.2) 
s 

Results for Two Equal Span Continuous Beam 

Factored Positive 
Moment (k-ft 

268.80 

Factored Shear 
98.616 

% 
Overstress 

29.22% 

% 
k) I Overstress 

20.07% 



BEAM LOAD RATINGS-TRUCK COURT 



Ila/crow 

General Inputs 

Tributary width for beam (ft} 21 
Clear span of beam (ft} 20.6 

Weiqht of concrete (lb/ft3
} 150 

Slab thickness (in) 14 
Beam width (in} 16 
Beam depth (in) 36 

SOL (lb/ft') 0 
LL (lb/fr) 150 
Dead line load (k/ft} 0 

Dead Load Factor 1.2 
Live Load Factor 1.6 

Point Loads 
Unfactored point load 1 (k} 0 
Impact Factor 15% 
Loe. of Max. Moment (ft} 0.0 

Unfactored point load 2 (k} 0 
Impact Factor 15% 
Dist. from Max. Moment (ft) 6 
Location from oriqin (ft) 6.0 
Location btwn suooorts Btwn 1&2 

Loe. of Max. Shear (ft 20.6 
Dist. of P2 from P1(ft 6.0 

Loading Module 

Unfactored Load 
Loading 

Total (k) 
Distributed 

(k/ft) 

DL due to slab 75.705 3.675 
DL due to SOL 0.00 0.00 
DL due to self weqht 12.36 0.60 
DL due to line load 0.00 0.00 

Total DL 88.07 4.28 
Total LL 64.89 3.15 

Total Loadini:i 152.955 7.425 

origin 

TRUCK COURT 
150 PSF 

Factored Load 

Total (k) 
Distributed 

(k/ft) 

- 90.85 4.41 

- 0.00 - 0.00 
14.83 

. -
0.72 

0.00 0.00 
105.68 5.13 
103.82 5.04 

209.502 10.17 

tpport 1 1upport 2 1upport 3 

Unfactored Moments Unfactored Factored 
Max positive moment (k-ft1: 221.54 303.45 

Max negative moment (k-ft : -393.86 -539.47 
Maximum Shear (k : 73.32 100.43 

Reactions at Suooort Unfactored Factored 
Moment at Suooort 1 (k-ft}: 
Moment at Suooort 2 (k-ft}: 

Reaction at Suooort 1 (k}: 
Reaction at Suooort 2 (k}: 



JI a/crow 

Beam Inputs 
b (in) 16 
h (in) 36 
fc (ksi) 3.75 
We (lb/ft3

) 150 
fy (ksi) 40 
Le (bottom) (in) 3 
Le (top) (in) 2 
EC 0.003 
ES 0.00138 
13 0.85 
Layers of rebar 2 

Number of 
Row of Reinforcing 

Bars 

1 3 
2 3 
3 0 

TRUCK COURT 
150 PSF 

Concrete Beam Module 

Width of beam 
Depth of beam 
Strength of concrete 
Weight of concrete 
Strength of steel reinforcing 
Clear cover to bottom reinforcement 
Clear cover to top reinforcement 
Max strain in concrete 
Max strain in steel 
[AC I 318-05 10.2.7.3) 

Reinforcing Bar 
Bar Size 

Diameter (in.) 

9 1.128 
9 1.128 
0 D 

Bar Size Distance o/c (in) 
4 3.5 

l<l> ~flexure) I 0.91[AC I 318-05 9.3.1) 
<l> shear) 0.75 [ACI 318-05 11.1) 

I~~~~::~ I ~~,[AC I 318-05 8.5.1) 

IC I 4.15221 
Es 0.0190 

Area per 
Clear Distance from % Section 

Bar (in2
) 

Reinforcing Row Below Remaining 
(in.) (OS~1) 

1 N/A 0.5 
1 1 1 
0 1 1 

% Section 
Diameter Area of steel Remaining 

(in) (in2
> (OS~1) 

0.5 0.2 0.5 



Ila/crow 
Beam Moment Capacity 

Original Reduced 
As1{inL) 3.00 1.50 

As2 (in
2

) 3.00 3.00 
AS3 {in~) 0.00 0.00 

Asr (in2
) 6.00 4.50 

e in) 1.63 1.981 
d in) 30.87 30.52 1 

a in) 4.71 3.531 
Mn (k*in) 6844.57 5175.47 

<l>Mn (k*in) 6160.12 4657.93 

TRUCK COURT 
150 PSF 

Beam Shear Capacity 

Area of steel in bottom layer 

Area of steel in second layer 

Area of steel in third layer 

Total area of steel 

V0 (k) 

v. (k) 

Vn= V0 • V5 (k) 

<l>Vn (k) 
-

Dist. to center of steel, 0 = bottom of long. reinforcement 
Depth from top compression fiber to center of steel 
Depth of compression section 

Original Reduced 
60.50 59.80 

141. 13 69.75 -
201 .63 129.56 

151.22 97.17 

IM"= AJ,( d-~)I Ive= 2flbd [ACI 318- 05 (11.3.l.1 )]1 A.Jyd [ACl 318 - 05( 11.5.7.2) V, 
s 

Factored Positive 
Moment (k-ft 

303.45 

Factored Shear 
100.429 

% 
Overstress 

N/A 

% 
k) I Overst ress 

3.36% 



Ila/crow 

General Inputs 

Tributary width for beam (ft) 21 
Clear span of beam (ft) 20.6 

Weiqht of concrete (lb/ft3
) 150 

Slab thickness (in) 14 
Beam width (in) 16 
Beam depth (in) 36 

SOL (lb/ff) 0 
LL (lb/ff) 0 
Dead line load (k/ft) 0 

Dead Load Factor 1.2 
Live Load Factor 1.6 

Point Loads 
Unfactored point load 1 (k) 27.4 
Impact Factor 15% 
Loe. of Max. Moment lftl 8.9 

Unfactored point load 2 (kl 0 
Impact Factor 15% 
Dist. from Max. Moment (ft) 6 
Location from oriain (ft\ 14.9 
Location btwn sunnorts Btwn 1&2 

Loe. of Max. Shear (ft 20.6 
Dist. of P2 from P1(ft 6.0 

Loading Module 

Unfactored Load 
Loading 

Total (k) 
Distributed 

(klftl 
DL due to slab 75.705 3.675 
DL due to SOL 0.00 0.00 
DL due to self weaht 12.36 0.60 
DL due to line load 0.00 0.00 

Total DL 88.07 4.28 
Total LL 0.00 0.00 

Total Loadinq 88.065 4.275 

origin 

TRUCK COURT 
H20 TRUCK 

(rear axle at P1 ) 

Factored Load 

Total (k) 
Distributed 

(klftl 

- 90.85 4.41 
0.00 ,, 0.00 

14.83 - 0.72 
0.00 0.00 

105.68 5.13 
0.00 0.00 

105.678 5.13 

tpport 1 'Ts,pport 2 t,pport 3 

Unfactored Moments Unfactored Factored 
Max oositive moment (k-ft): 260.97 366.77 

Max neaative moment (k-ft): -226.77 -272.12 
Maximum Shear (k): 69.62 94.50 

Reactions at Support Unfactored Factored 
Moment at Suooort 1 (k-ft): 
Moment at Suooort 2 (k-ft): 

Reaction at Support 1 (kl: 
Reaction at Suooort 2 (kl: 



Ila/crow 

Beam Inputs 
b (in) 16 
h (in) 36 
fc (ksi) 3.75 

We (lb/ft3
) 150 

fv (ksi) 40 
Le (bottom) (in) 3 
Le (too) (in) 2 
EC 0.003 
ES 0.00138 
B 0.85 
Layers of rebar 2 

Number of 
Row of Reinforcing 

Bars 

1 3 
2 3 
3 0 

TRUCK COURT 
H20 TRUCK 

(rear axle at P1 ) 

Concrete Beam Module 

Width of beam 
Depth of beam 
Strength of concrete 
Weight of concrete 
Strength of steel reinforcing 
Clear cover to bottom reinforcement 
Clear cover to top reinforcement 
Max strain in concrete 
Max strain in steel 
[ACI 318-05 10.2.7.3] 

ICI> texure) E~ 0.91[ACI 318-05 9.3.1] 
Cl> shear) 0.75 (ACI 318-05 11.1] 

I ~~~~::~ I ~s~l(Ac 1318-058.5.1 J 

IC I 4.15221 
Es 0.0190 

---··· --·~M··--···-· ---···· -· -·· ·"' 
Reinforcing Bar Area per 

Clear Distance from % Section 

Bar Size Reinforcing Row Below Remaining 
Diameter (in.) Bar (in2

) (in.) (O:S:xS1) 

9 1.128 1 N/A 0.5 

9 1.128 1 1 1 

0 0 0 1 1 

% Section 
Diameter A rea of steel Remaining 

Bar Size Distance o/c (in) (in) (in2
> (O:S:xS1) 

4 3.5 0.5 0.2 0.5 



Ila/crow TRUCK COURT 
H20 TRUCK 

(rear axle at P1 ) 

Beam Moment Capacity Beam Shear Capacity 

As1(in' ) 

As2 (in') 
As3 (in') 

AsT (in') 

e lin) 
d (in) 
a (in) 
Mn (k*in) 

¢Mn (k*in) 

,M. = AJ,( d-~)I 

Oric:iinal Reduced 
3.00 1.50 

3.00 3.00 

0.00 0.00 

6 .00 4.50 

1.63 1.98 
30.87 30.52 
4.71 3.53 

6844.57 5175.47 

6160.12 4657.93 

Area of steel in bottom layer 

Area of steel in second layer 

Area of steel in third layer 

Total area of steel 

Vc(k) 

V5 (k) 

Vn: Ve + V5 (k) 

Cl)Vn (k) 

Dist. to center of steel, 0 = bottom of long. reinforcement 
Depth from top compression fiber to center of steel 
Depth of compression section 

Original Reduced 
60.50 59.80 

141.13 69.75 

201.63 129.56 

151.22 97.17 

jv, =2.fibd [ACI3I8-05(11.3.l.l)Jj 
A fd 

V,. =-·'_ >_' [ACI 318-05 (11.5.7.2) 
s 

Results for Two Equal Span Continuous Beam 

Factored Positive 
Moment (k-ft 

366.77 

% 
Overstress 

NIA 

Original Shear Capacity I Reduced Shear Capacity % 
k-ft) (k) Factored Shear Overstress 

94.499 N/A 



Ila/crow 

General Inputs 

Tributary width for beam (ft) 21 
Clear span of beam (ftl 20.6 

Weiqht of concrete (lb/ft3
) 150 

Slab thickness (in) 14 

Beam width (in) 16 
Beam depth (in) 36 

SDL (lb/ft2) 0 

LL (lb/fr) 0 
Dead line load (k/ft) 0 

Dead Load Factor 1.2 
Live Load Factor 1.6 

Point Loads 
Unfactored point load 1 (k) 16 
Impact Factor 15% 
Loe. of Max. Moment (ft) 8 .9 

Unfactored point load 2 (k) 16 
Impact Factor 15% 
Dist. from Max. Moment (ft) 6 
Location from oriain (ft) 14.9 
Location btwn supports Btwn 1&2 

Loe. of Max. Shear (ft 20.6 
Dist. of P2 from P 1 (ft 6.0 

Loading Module 

Unfactored Load 
Loading 

Total (k) 
Distributed 

(k/ft) 

DL due to slab 75.705 3.675 
DL due to SOL 0.00 0.00 

DL due to self weaht 12.36 0.60 
DL due to line load 0.00 0.00 

Total DL 88.07 4.28 
Total LL 0.00 0.00 

Total LoadinQ 88.065 4.275 

origin 

TRUCK COURT 
H20 TRUCK 

(both rear wheels on Span 1) 

Factored Load 

Total (k) 
Distributed 

(k/ftl 
90.85 4.41 

0.00 0.00 

14.83 0.72 
0.00 0.00 

105.68 5.13 
0.00 0.00 

105.678 5.13 

f pport 1 i ,pport 2 't,pport 3 

Unfactored Moments Unfactored Factored 
Max positive moment (k-ft): 236.50 327.50 

Max neqative moment l k-ft): -195.58 -222.21 
Maximum Shear (k): 70.97 96.66 

Reactions at Support Unfactored Factored 
Moment at Suooort 1 lk-ftl: 
Moment at Support 2 (k-ftl: 

Reaction at Suooort 1 lkl: 
Reaction at Suooort 2 (k): 



Ila/crow 

Beam Inputs 
b (in) 16 
h (in) 36 
fc (ksi) 3.75 
We (lb/ft~) 150 
lfv lksi) ~ 40 
Le (bottom) (in) 3 
Le (top) (in) 2 
£C 0.003 
£S 0.00138 
IS 0.85 
Layers of rebar 2 

Number of 
Row of Reinforcing 

Bars 

1 3 
2 3 
3 0 

TRUCK COURT 
H20 TRUCK 

(both rear wheels on Span 1) 

Concrete Beam Module 

Width of beam 
Depth of beam 
Strength of concrete 
Weight of concrete 
Strength of steel reinforcing 
Clear cover to bottom reinforcement 
Clear cover to top reinforcement 
Max strain in concrete 
Max strain in steel 
[ACI 318-05 10.2.7.3) 

Beam Lon~itudinal Reinf, 

Reinforcing Bar 
Bar Size 

Diameter (in.) 

9 1.128 
9 1.128 
0 0 

Bar Size Distance o/c {in) 
4 3.5 

j<l> riexure) I 0.9,[ACI 318-05 9.3.1] 
<l> shear) 0.75 [ACI 318-0511.1) 

, ~~ f~::~ I ~9~,[ACI 318-05 8.5.1) 

IC I 4.1 5221 
Es 0.0190 

Clear Distance from % Section Area per 
Reinforcing Row Below Remaining 

Bar (in2
) (in.) (0:Sx:51 ) 

1 N/A 0.5 
1 1 1 
0 1 1 

% Section 
Diameter Area of steel Remaining 

(in) (in2
> (O:Sx:51) 

0.5 0.2 0.5 



Ila/crow 
Beam Moment Capacity 

Original Reduced 
As1 (inL) 3.00 1.50 

As2 (in
2

) 3.00 3.00 
As3 (inL) 0.00 0.00 

AsT (in2) 6.00 4.50 

e (in) 1.63 1.98 
d (in) 30.87 30.52 
a (in) 4 .71 3.53 

Mn (k*in) 6844.57 5175.47 

<f>Mn (k*in) 6160.12 4657.93 

TRUCK COURT 
H20 TRUCK 

(both rear wheels on Span 1) 

Beam Shear Capacity 

Area of steel in bottom layer 

Area of steel in second layer 

Area of steel in third layer 

Total area of steel 

Vc(k) 

Vs (k) 

Vn= Ve+ Vs (k) 

<f>Vn (k) 

Dist. to center of steel, 0 = bottom of long. reinforcement 
Depth from top compression fiber to center of steel 
Depth of compression section 

Original Reduced 
60.50 59.80 

141 .13 69.75 

201.63 129.56 

151.22 97.17 

IM"~ AJ,(d-%)1 Ive =2.flbd [ACI 318 - 05(11.3. 1.1)]1 
A f yd 

V, =-·'- [AC l 318 - 05( 11.5.7.2) 
s 

Reduced Moment 

• _ c _a_p.-a. c; i:i.:-(k-ft) 

Factored Positive 
Moment (k-ft 

327.50 

Factored Shear 
96.660 

% 
Overstress 

NIA 

% 
k) I Overstress 

NIA 



Ila/crow 

General Inputs 

Tributary width for beam (ft) 21 
Clear span of beam (ft) 20.6 

Weioht of concrete (lb/ft3
) 150 

Slab thickness (in) 14 
Beam width (in) 16 
Beam depth (in) 36 

SOL (lb/tf) 0 
LL (lb/tf) 0 
Dead line load {klft) 0 

Dead Load Factor 1.2 
Live Load Factor 1.6 

Point Loads 
Unfactored point load 1 (k) 38.7 
Impact Factor . 0% 
Loe. of Max. Moment (ft) 8.9 

Unfactored point load 2 (k) 0 
Impact Factor 0% 
Dist. from Max. Moment (ft) 6 
Location from orioin (ft) 14.9 
Location btwn suooorts Btwn 1&2 

Loe. of Max. Shear (ft 20.6 
Dist. of P2 from P1 (ft 6.0 

Loading Module 

Unfactored Load 
Loading 

Total (k) 
Distributed 

(k/ft) 
DL due to slab 75. 705 3.675 
DL due to SOL 0.00 0.00 
DL due to self weght 12.36 0.60 
DL due to line load 0.00 0.00 

Total DL 88.07 4.28 
Total LL 0.00 0.00 

Total Loading 88.065 4.275 

origin 

TRUCK COURT 
FIRE TRUCK 

(rear axle at P1) 

Factored Load 

Total (k) 
Distributed 

Ck/ftl 
90.85 4.41 

0.00 ~ 0.00 
14.83 0.72 
0.00 0.00 

105.68 5.13 
0.00 0.00 

105.678 5.13 

t pport 1 '?support 2 i upport 3 

Unfactored Moments Unfactored Factored 
Max positive moment {k-ft): 291 .54 415.73 

Max negative moment (k-ft): -226.77 -272.12 
Maximum Shear (k): 80.92 112.58 

Reactions at Suooort Unfactored Factored 
Moment at Support 1 (k-ft): 
Moment at Suooort 2 (k-ft): 
Reaction at Support 1 (k) : 
Reaction at Support 2 (k): 



Ila/crow 

Beam Inputs 
b (in) - 16 -
h (in) - 36 
fc (ksi) 3.75 
We (lb/ft3

) 150 
lfv (ksi) 40 
Le {bottom) (in\ - 3 
Le ltoo) l in) 2 
EC 0.003 
ES 0.00138 
s 0.85 
Layers of rebar 2 

Number of 
Row of Reinforcing 

Bars 

1 3 
2 3 
3 0 

TRUCK COURT 
FIRE TRUCK 

(rear axle at P1) 

Concrete Beam Module 

Width of beam 
Depth of beam 
Strength of concrete 
Weight of concrete 
Strength of steel reinforcing 
Clear cover to bottom reinforcement 
Clear cover to top reinforcement 
Max strain in concrete 
Max strain in steel 
[AC I 318-05 10.2.7.3] 

,<!> ~flexure) I 0.9,[AC l 31 8-059.3.1] 
<I> shear) 0.75 (ACI 318-05 11.1] 

, ~~ ~~~:~ I 3;
9
~ j [ACl 318-058.5.1J 

IC I 4.15221 
Es 0.0190 

---··· --·•!""!··--·-· .. - ..... .. J .... 

Reinforcing Bar Area per 
Clear Distance from % Section 

Bar Size Reinforcing Row Below Remaining 
Diameter (in.) Bar (in2) (in.) (0SxS1) 

9 1.128 1 N/A 0.5 
9 1.128 1 1 1 
0 0 0 1 1 

% Section 
Diameter Area of steel Remaining 

Bar Size Distance o/c (in) (in) (in2t (OSxS1) 
4 3.5 0.5 0.2 0.5 



Ila/crow 
Beam Moment Capacity 

Original 
As,(in") 3.00 
As2 (inL) 3.00 
AS3 (in4

) 0.00 

Asr (in') 6.00 

e (in) 1.63 
d (in) 30.87 
a (in) 4.71 
Mn (k*in) 6844.57 
<l>Mn (k*in) 6160.12 

TRUCK COURT 
FIRE TRUCK 

(rear axle at P1 ) 

Beam Shear Capacitv 
Reduced 

1.50 

3.00 

0.00 

4.50 

Area of steel in bottom layer 

Area of steel in second layer 

Area of steel in third layer 

Total area of steel 

Vc(k) 

Vs (k) 

Vn= Vc. Vs (k) 

<l>Vn (k) 

1.98 11 
30.52 11 

Dist. to center of steel, 0 = bottom of long. reinforcement 
Depth from top compression fiber to center of steel 

3.53 11 Depth of compression section 
5175.47 

4657.93 

Oriainal Reduced 
60.50 59.80 

141.13 69.75 

201.63 129.56 

151.22 97.17 

M =A - -f f (d aJI " ,. y 2 Ive = 2-fibd [ACI318 - 05(11.3. 1.1 ))1 
A fd 

V,. =-·'_ >_' [AC I 3 18 - 05 (11.5.7.2) 
s 

Factored Positive 
Moment (k-ft 

415.73 

Factored Shear 
112.579 

% 
Overstress 

7.10% 

% 
kl I Overstress 

15.86% 



Ila/crow 

General Inputs 

Tributary width for beam (ft) 21 
Clear span of beam {ft) 20.6 

Weiqht of concrete (lb/ft3
) 150 

Slab thickness (in) 14 
Beam width {in) - 16 
Beam depth (in) 36 

SOL (lb/tr) 0 
LL (lb/tr) 0 
Dead line load (klft) - 0 

Dead Load Factor 1.2 
Live Load Factor 1.6 

Point Loads 
Unfactored point load 1 {k) 24 
Impact Factor 0% 
Loe. of Max. Moment (ft) 8.9 

Unfactored point load 2 (k) 24 
Impact Factor - 00/o 
Dist. from Max. Moment (ft) 8 
Location from oriqin {ft) 16.9 
Location btwn supports Btwn 1&2 

Loe. of Max. Shear {ft 20.6 
Dist. of P2 from P 1 {ft 8.0 

Loading Module 

Unfactored Load 
Loading 

Total (k) 
Distributed 

(k/ft) 
DL due to slab 75.705 3.675 
DL due to SOL 0.00 0.00 
DL due to self weght 12.36 0.60 
DL due to line load 0.00 0.00 

Total DL 88.07 4.28 
Total LL 0.00 0.00 

Total Loading 88.065 4.275 

origin 

TRUCK COURT 
FIRE TRUCK 

(both rear wheel on Span 1) 

Factored Load 

Total (k) 
Distributed 

(k/ft) 
90.85 4.41 
0.00 0.00 

14.83 0.72 
0.00 0.00 

105.68 5.13 
0.00 0.00 

105.678 5.13 

tpport 1 Tsupport 2 9support 3 

Unfactored Moments Unfactored Factored 
Max positive moment (k-ft): 253.10 354.12 

Max neQative moment (k-ft): -202.73 -233.65 
Maximum Shear (k) : 83.19 116.22 

Reactions at Support Unfactored Factored 
Moment at Support 1 (k-ft : 
Moment at Suooort 2 (k-ft : 

Reaction at Suooort 1 (k : 
Reaction at Suooort 2 (k : 



Ila/crow 

Beam Inputs 
b (in) - 16 
h (in) 36 
fc (ksi) 3.75 
We (lb/ft~) 150 
lfv (ksi) 40 
Le (bottom) (in) 3 
Le (top) (in) 2 
£C 0.003 
ES 0.00138 

13 0.85 
Layers of rebar 2 

Row of Reinforcing 
Number of 

Bars 

1 3 
2 3 
3 0 

TRUCK COURT 
FIRE TRUCK 

(both rear wheel on Span 1) 

Concrete Beam Module 

Width of beam 
Depth of beam 
Strength of concrete 
Weight of concrete 
Strength of steel reinforcing 
Clear cover to bottom reinforcement 
Clear cover to top reinforcement 
Max strain in concrete 
Max strain in steel 
[AC I 318-05 10.2.7.3) 

Beam Lonqitudinal Reinf, 

Bar Size 
Reinforcing Bar 

Diameter (in.) 

9 1.128 
9 1.128 
0 0 

Bar Size Distance o/c (in) 
4 3.5 

l<l> ~flexure) I 0.91[ACI 318-05 9.3.1) 
<l> shear) 0.75 [ACI 318-0511 .1] 

l~~~~::j I ~
9
~1[ACl318-058.5.1J 

IC I 4.15221 
Es 0.0190 

Area per 
Clear Distance from % Section 

Reinforcing Row Below Remaining 
Bar (in2

) (in.) (OSXS1) 

1 NIA 0.5 
1 1 1 
0 1 1 

% Section 
Diameter Area of steel Remaining 

(in) (in21 (OSxS1) 
0.5 0.2 0.5 



Ila/crow 
Beam Moment Capacity 

Original Reduced 
As,(inL) 3.00 1.50 
As2 (in

2
) 3.00 3.00 

As3 (inL) 0.00 0.00 

Asr (in~) 6.00 4.50 

e !in) 1.63 1.98 
d !in) 30.87 30.52 
a (in) 4.71 3.53 
Mn (k*in) 6844.57 5175.47 
<l>Mn (k*in) 6160.12 4657.93 

TRUCK COURT 
FIRE TRUCK 

(both rear wheel on Span 1) 

Beam Shear Capacity 

Area of steel in bottom layer 

Area of steel in second layer 

Area of steel in third layer 

Total area of steel 

Vc(k) 

v . (k) 

Vn= Ve+ Vs (k) 

<l>Vn (k) 

Dist. to center of steel, 0 = bottom of long. reinforcement 
Depth from top compression fiber to center of steel 
Depth of compression section 

Oriqinal Reduced 
60.50 59.80 

141.13 69.75 -
201.63 - 129.56 

151 .22 97.17 

,--·-J M,, = A,./y(d-~J Ive = 2ftbd [ACI 318-05 (11.3 .1.1 )JI A .fyd 
V, = - ·'- (AC! 3 18-05 ( 11 .5.7.2) 

s 

Results for Two Equal Span Continuous Beam 

Factored Positive 
k-ft 

% 
Overstress 

NIA 

% 
Overstress 

19.61% 



JI a/crow 

General Inputs 

Tributarv width for beam (ft) 21 
Clear span of beam (ft) 20.6 

Weioht of concrete (lb/ft3) 150 
Slab thickness (in) 14 
Beam width (in) 16 
Beam depth (in) 36 

SOL (lb/ft2) 0 
LL (lb/tt2) 0 
Dead line load {k/ft) 0 

Dead Load Factor 1.2 
Live Load Factor 1.6 

Point Loads 
Unfactored point load 1 (kl 45 
Impact Factor 15% 
Loe. of Max. Moment {ft) 8.9 

Unfactored point load 2 (k) 0 
Impact Factor 0% 
Dist. from Max. Moment (ft) 0 
Location from oriqin (ft) 8.9 
Location btwn suooorts Btwn 1&2 

Loe. of Max. Shear (ft 20.6 
Dist. of P2 from P1(ft 0.0 

Beam B-3 
Beam B-3 

TRUCK COURT 
PILE CAP CHECK 

RESCUE TRUCK REAR AXLE STRADDLING PILE CAP 

Loading Module 

Unfactored Load Factored Load 
Loading 

Total (k) 
Distributed 

Total (k) 
Distributed 

( k/ft) (klft\ 
DL due to slab 75.705 3.675 90.85 4.41 
DL due to SOL 0.00 0.00 - 0.00 -- 0.00 
DL due to self weoht 12.36 0.60 - 14.83 - 0.72 
DL due to line load 0.00 0.00 0.00 0.00 

Total DL 88.07 4.28 105.68 5.13 
Total LL 0.00 0.00 0.00 0.00 

Total Loading 88.065 4.275 105.678 5.1 3 
Rear axle load 

origin 

tpport 1 i upport 2 1':upport 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 
Actual rear axle wheel loads (spaced 8 ft apart) coming into beam is 42.1 kips - say 45 kips 

(see sketch) 
Unfactored Moments Unfactored Factored 

Max oositive moment (k-ft): 347.08 504.70 
Max neqative moment (k-ft): -226.77 -272.12 

Maximum Shear (k) : 87.22 122.66 

Reactions at Suooort Unfactored Factored 
Moment at Support 1 (k-ft): 
Moment at Suonort 2 (k-ft): 

Reaction at Suoport 1 (k): 
Reaction at Suooort 2 (k): 



Ila/crow 

Beam Inputs 
b lin) 16 
h(in) 36 
fc (ksi) 3.75 
We (lb/ft3) 150 
lfv lksi) 40 
Le lbottom) (in) 3 
Le (top) (in) 2 
EC 0.003 
ES 0.00138 
IB 0.85 
Lavers of rebar . 2 

Number of 
Row of Reinforcing 

Bars 

1 3 
2 3 
3 0 

TRUCK COURT 
PILE CAP CHECK 

RESCUE TRUCK REAR AXLE STRADDLING PILE CAP 

Concrete Beam Module 

Width of beam 
Depth of beam 
Strength of concrete 
Weight of concrete 
Strength of steel reinforcing 
Clear cover to bottom reinforcement 
Clear cover to top reinforcement 
Max strain in concrete 
Max strain in steel 
[ACI 318-05 10.2.7.3) 

let> ~flexure) I 0.91[ACI 318-05 9.3.1) 
ct> shear) 0.75 [ACI 318-0511.1) 

I~~ f~::~ I ~~l[ACI 318-05 8.5.1) 

IC I 4.15221 
Es 0.0190 

---··· _.._.. , ,u, .. --·· ·-· . ,-·· .. -· -·· '"' 

Area per 
Clear Distance from % Section 

Reinforcing Bar 
Bar Size 

Diameter (in.) Bar (in2
) 

Reinforcing Row Below Remaining 
(in.) (0SxS1) 

9 1.128 1 NIA 0.5 

9 1.128 1 1 1 

0 0 0 - 1 1 

---··· _____ _.~_ 

% Section 
Diameter Area of steel Remaining 

Bar Size Distance o/c (in) (in) (in2> (0SxS1) 

4 3.5 0.5 0.2 0.5 



Ila/crow 
Beam Moment Capacity 

Oriqinal Reduced 
As1(inl) 3.00 1.50 
As2 (in

2
) 3.00 3.00 

As3 (in") 0.00 0.00 

Asr (in2) 6.00 4.50 

e (in 1.63 1.98 
d (in 30.87 30.52 
a (in 4.71 3.53 
M0 (k*in) 6844.57 5175.47 
<l>M0 (k*in) 6160.12 4657.93 

Area of steel in bottom layer 

Area of steel in second layer 

Area of steel in third layer 

Total area of steel 

TRUCK COURT 
PILE CAP CHECK 

RESCUE TRUCK REAR AXLE STRADDLING PILE CAP 

Beam Shear Capacity 
Oriqinal Reduced 

Vc(k) 60.50 59.80 

v. (k) 141 .13 69.75 -
V0 =Vc+V5 (k) 201.63 - 129.56 -
<l>V0 (k) 151.22 97.17 

Dist. to center of steel, 0 = bottom of long. reinforcement 
Depth from top compression fiber to center of steel 
Depth of compression section 

IM" dJ,(d-~)I Ive =2..{lbd [ACI3 18-05(11.3. l.1)]1 V, 
A Jd 
'.v [AC l318- 05(11.5.7.2) 
s 

Factored Positive 
Moment (k-ft 

504.70 

Factored Shear 
122.659 

% 
Overstress 

30.02% 

% 
kl I Overstress 

26.24% 



llalcrow 

General Inputs 

Tributarv width for beam (ft) 
Clear soan of beam (ft) 

Weiqht of concrete (lb/ft,) 
Slab thickness (in) 
Beam width (in) 
Beam depth (in) 

SOL (lb/ft2 ) 

LL (lb/tt2) 
Dead line load (k/ft) 

Dead Load Factor 
Live Load Factor 

Point Loads 
Unfactored point load 1 (k) 
lmoact Factor 
Loe. of Max. Moment (ft) 

Unfactored ooint load 2 (k) 
lmoact Factor 
Dist. from Max. Moment (ft) 
Location from oriain (ft) 
Location btwn suooorts 

Loe. of Max. Shear (ft 
Dist. of P2 from P 1 (ft 

21 
20.6 

150 
14 
16 
36 

0 
0 
0 

- 1.2 --
1.6 

26 
0% 
8.9 

26 
0% 

8 
16.9 

Btwn 1&2 

20.6 
8.0 

BEAM B-3 
BEAM B-3 

Loading Module 

TRUCK COURT 
PILE CAP CHECK 

RESCUE TRUCK REAR AXLE WHEELS ON PILE CAP 

Unfactored Load Factored Load 
Loading Distributed 

Total (k) 
Distributed 

Total (k) 
(k/ft) (k/ft) 

DL due to slab 75.705 3.675 90.85 4.41 
DL due to SOL 0.00 0.00 0.00 - 0.00 

DL due to self weqht 12.36 0.60 14.83 0.72 
DL due to line load 0.00 0.00 0.00 0.00 

TotalDL 88.07 4.28 105.68 5.13 
Total LL 0.00 0.00 0.00 0.00 

Total Loadinci 88.065 4.275 105.678 5.13 

origin . 
rear wheel (26 kips) J J ear wheel (26 kips) 

f pport 1 'fsupport 2 'fsupport 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 

Unfactored Moments Unfactored Factored 
Max positive moment (k-fti: 263.60 370.93 

Max negative moment (k-ft : -200.72 -230.45 
Maximum Shear (k : 86.61 121.68 

Reactions at Suooort Unfactored Factored 
Moment at Support 1 Ck-ft\: 
Moment at Support 2 (k-ft): 

Reaction at Suooort 1 Ck\: 
Reaction at Suooort 2 (k): 



JI a/crow 

Beam Inputs 
b linl 16 
h lin) 36 
fc lksil 3.75 
We (lb/ft3) 150 
lfv (ksi) 40 
Le (bottom) (in) 3 
Le (too) (in) 2 
£C 0.003 
£5 0.00138 
B 0.85 
Layers of rebar 2 

Row of Reinforcing 
Number of 

Bars 

1 3 
2 3 
3 0 

TRUCK COURT 
PILE CAP CHECK 

RESCUE TRUCK REAR AXLE WHEELS ON PILE CAP 

Concrete Beam Module 

Width of beam 
Depth of beam 
Strength of concrete 
Weight of concrete 
Strength of steel reinforcing 
Clear cover to bottom reinforcement 
Clear cover to top reinforcement 
Max strain in concrete 
Max strain in steel 
[ACI 318-05 10.2.7.3) 

Beam Lonqitudinal Reinf, .,.. 

Bar Size 
Reinforcing Bar 
Diameter (in.) 

9 1.128 
9 1.128 
0 0 

Bar Size Distance o/c (in) 
4 3.5 

l<l> ~flexure) I 0.9,(ACI 318-05 9.3.1) 
<l> shear) 0.75 [ACI 318-05 11 .1] 

I~~~~~!? I ~~,(ACI 318-058.5.1] 

IC I 4.15221 
Es 0.0190 

Area per 
Clear Distance from % Section 

Bar (in2
) 

Reinforcing Row Below Remaining 
(in.) (0:Sx:S1) 

1 N/A 0.5 
1 1 1 
0 1 1 

s 
% Section 

Diameter Area of steel Remaining 
(in) (in2

> (O:Sx:S1) 
0.5 0.2 0.5 



Ila/crow 
Beam Moment Capacity 

Oriqinal Reduced 
As1(in2

) 3.00 1.50 

As2 (in") 3.00 3.00 
As3 (inL) 0.00 0.00 

Asr (in2
) 6.00 4.50 

e (in) 1.63 1.98 
d (in) 30.87 30.52 
a (in) 4.71 3.53 

Mn (k*in) 6844.57 5175.47 

<t>Mn (k*in) 6160.12 4657.93 

Area of steel in bottom layer 

Area of steel in second layer 

Area of steel in third layer 

Total area of steel 

TRUCK COURT 
PILE CAP CHECK 

RESCUE TRUCK REAR AXLE WHEELS ON PILE CAP 

Beam Shear Capacity 
Oriq inal Reduced 

Vc(k) 60.50 59.80 

v. (k) 141 .13 69.75 

Vn=Vc+ Vs (k) 201.63 129.56 -
<t>Vn (k) 151.22 97.17 

Dist. to center of steel, 0 = bottom of long. reinforcement 
Depth from top compression fiber to center of steel 
Depth of compression section 

IM"~ AJ,( d -~)I Ive =2.flbd [ACI318-05(1 1.3. l.1 )]1 V, 
A fd 

., Y [ACI3 18 - 05(11.5.7.2) 
s 

Factored Positive 
Moment (k-ft 

370.93 

Factored Shear 
121 .685 

% 
Overstress 

N/A 

% 
k) I Overst ress 

25.23% 



BEAM LOAD RATINGS- FINGER PIER 



Ila/crow 

General lnouts 

Tributary width for beam (ft) 10 
Clear span of beam (ft) 25.5 

Weiqht of concrete (lb/ft3
) 150 

Slab thickness (in) 14 
Beam width (in) 30 
Beam depth (in) 48 

SDL (lb/W) e 
LL (lb/W) 275 
Dead line load (k/ft) 0 

Dead Load Factor 1.2 
Live Load Factor 1.6 

Point Loads 
Unfactored ooint load 1 (kl - 0 
Impact Factor 0% 
Loe. of Max. Moment (ft) 0.0 

Unfactored point load 2 (kl 0 
Impact Factor 0% 
Dist. from Max. Moment (ft) 8 
Location from origin (ft) 8.0 
Location btwn supports Btwn 1&2 

Loe. of Max. Shear (ft 25.5 
Dist. of P2 from P1 (ft 8.0 

Loading Module 

Unfactored Load 
Loading 

Total (k) 
Distributed 

Ck/ftl 
DL due to slab 44.625 1.75 
DL due to SOL 0.00 0.00 
DL due to self weaht 38.25 1.50 
DL due to line load 0.00 0.00 

Total DL 82.88 3.25 
Total LL 70.13 2.75 

Total Loadinci 153 6 

origin 

Factored Load 

FINGER PIER 
275 PSF 

Total (k) 
Distributed 

Ck/ftl 

- 53.55 2.1 
0.00 -· 0.00 

45.90 1.80 
0.00 0.00 

99.45 3.90 
112.20 4.40 
211.65 8.30 

f.pport 1 i upport 2 iupport 3 

Unfactored Moments Unfactored Factored 
Max positive moment (k-ft): 274.32 379.48 

Max neaative moment (k-ft): -487.69 -674.63 
Maximum Shear (kl: 71.63 99.08 

Reactions at Support Unfactored Factored 
Moment at Suooort 1 (k-ft): 
Moment at Support 2 (k-ft): 

Reaction at Support 1 (kl: 
Reaction at Suooort 2 (k): 



JI a/crow 

Beam Inputs 
b (in) 30 
h (in) 48 
fc (ksi) 3.75 
We (lb/ft~) 150 
lty (ksi) 40 
Le (bottom) (in) 3 
Le (top) (in) 2 
EC 0.003 
ES 0.00138 

113 0.85 
Layers of rebar 1 

Number of Row of Reinforcing 
Bars 

1 6 
2 3 
3 0 

FINGER PIER 
275 PSF 

Concrete Beam Module 

Width of beam 
Depth of beam 
Strength of concrete 
Weight of concrete 
Strength of steel reinforcing 
Clear cover to bottom reinforcement 
Clear cover to top reinforcement 
Max strain in concrete 
Max strain in steel 
[ACI 318-05 10.2.7.3] 

'<I> fflexure) I 0.9, [ACI 318-05 9.3.1] 
<I> shear) 0.75 [ACI 318-0511.1] 

,~~f~::~ I ~~,[ACl318-058.5.1 ] 

l~s I ~:~~~, 
---••• --·'~'"""""'"'u' , ,...-1111u, .... 111~ 

Reinforcing Bar Area per 
Clear Distance from % Section 

Bar Size Reinforcing Row Below Remaining Diameter (in.) Bar (in2
) (in.) (O~S1) 

9 1.128 1 NIA 0.5 
9 0 0 1 1 
0 0 0 1 1 

B sr 
% Section 

Diameter Area of steel Remaining 
Bar Size Distance o/c (in) (in) (in2

> (OSXS1) 
4 12 0.5 0.2 0.5 



Ila/crow 
Beam Moment Capacity 

Original Reduced 

As1(in
2

) 6.00 3.00 

As2 (in
2

) 0.00 0.00 

As3 (in") 0.00 0.00 

Asr (in2
) 6.00 3.00 

e (in) 0.56 0.56 
d (in) 43.94 43.94 
a (in) 2.51 1.25 

Mn (k*in) 10243.46 5197.03 

<l>Mn (k*in) 9219.12 4677.32 

FINGER PIER 
275 PSF 

Beam Shear Caoacitv 

Area of steel in bottom layer 

Area of steel in second layer 

Area of steel in third layer 

Total area of steel 

Yc(k) 

Vs (k) 

Vn= Ye + V5 (k) 

<l>Vn (k) 

Dist. to center of steel, 0 = bottom of long. reinforcement 
Depth from top compression fiber to center of steel 
Depth of compression section 

Oriainal Reduced 
161.43 161.43 

58.58 29.29 

220.01 190.72 

165.01 143.04 

IM" ~ AJ,(d-%)1 Ive =2Jlbd [ACI3 18- 05(11.3.1.1)]1 V, 
A f d 
'Y [AC I 318-05(11.5.7.2) 
s 

Factored Posit ive 
Moment (k-ft 

379.48 

Factored Shear 
99.081 

% 
Overstress 

N/A 

% 
k) I Overstress 

NIA 



DECK LOAD RATINGS- PRESTRESSED CONCRETE 



Ha/crow NOAM CALCULATION SHEET No: Rev: 

Project: PIER 40 CONDITION SURVEY 

Subject: LOAD RATING FOR PRECAST PRESTRESSED PLANK WITH EXPOSED STRANDS 

MATERIAL PROPERITES 

CONCRETE 

F'c = 5000 PSI 

REINFORCING DEFORMED BARS 

Fy = 20000 PSI 

HIGH TENSILE STEEL TENDONS - 7 WIRE 

3/8 IN. DIAMETER A= 0.0799 in2. 

INITIAL PRESTRESS FORCE PER TENDON= 14000 LBS 

DESIGN PRESTRESS FORCE PER TENDON 11000 LBS 

STRESS IN TENDON AFTER PRESTRESS = 175219 PSI 

ASSUME INITIAL PRESTRESS FORCE= 175219 PSI = 0.82Fpy 

Fpy = 213681.7 PSI = 214 ksi 

Fpy= 0.85Fpu Fpu = 251.4 ksi 250 ksi 

Fse = 137672.1 PSI = 137.7 ksi : EFFECTIVE STRESS IN PRESTRESSING 

DETERMINE FLEXURAL CAPACITY OF PLANK 

DUE TO THE SPALLS AND EXPOSED PRESTRESSING STRANDS A LONG THE BOTTOM 

OF THE PLANK, ASSUME ONLY THE SECOND LA YER OF PRESTRESSING REMAINS. 

FOR THE PURPOSES OF THIS ANALYSIS, ASSUME PRECAST PLANK NUMBER P1 I P2 

WHICH HAVE THE FOLLOWING PROPERTIES: 

By: MO Date: 5/29/2009 

Check JC 
By: 

Date: 
5/30/2009 

References/Results 

OWG NO. F-23 

DWG NO. F-23 

DWG NO. F-23 

DWG NO. F-23 

ACI 18.5.1 

NUMBER OF STRANDS IN SECOND LAYER = 17 

NUMBER OF STRANDS IN BOTTOM LAYER= 10 

(assumes all strands in second layer are intact) 

(assumes 10 out of 25 strands are still intact) 

Reva 

LENGTH OF PLANK = 20.5 FT 

ORIGINAL DEPTH OF PLANK= 12 IN. 

EFFECTIVE REMAINING DEPTH OF PLANK ~ IN. (ADD 2 IN. TO CoG) 

CONCRETE COVER ON BOTTOM LAYER OF PRESTRESSING , 2 IN. 

CONCRETE COVER ON SECOND LAYER OF PRESTRESSING , 4 IN. 

B = WIDTH OF PLANK = 5 FT 

CoG of both layers of strands 

calculated to be 3.44 IN. 

from bottom of plank 

Ap = AREA OF PRESTRESSING STEEL = 2.157 in2. FOR BOTIOM AND SECOND LAYERS 

DETERMINE THE RATIO OF EFFECTIVE PRESTRESS TO ULTIMATE STRENGTH OF STEEL 

~ 
l!d 

RATIO = 0.6 > 0.50, THEREFORE APPROXIMATE EQUATIONS 

BY ACI MAY BE USED 

ACI 18.7.2 

NOAM Calculation Sheet 



Ha/crow NOAM CALCULATION SHEET No 2 Rev: 

Project: PIER 40 CONDITION SURVEY 

Subject: 
LOAD RATING FOR PRECAST PRESTRESSED PLANK WITH EXPOSED STRANDS 

CALCULATE THE SPAN TO DEPTH RATIO TO DETERMINE APPLICABLE EQUATION 

ASSUME UNBONDED TNEDONS 

SPAN TO DEPTH RATIO = 23.3 < 35 

fps = f ,e + JOOQO+~ 
IOOp P 

stress in prestressing steel at nominal 

flexural strength 

fps shall not be taken greater than fpy and (fse+60000) 

dP = effective depth to prestressing steel = ~ IN. 

Pp= AP I bdp = 0.0042 STEEL RATIO FAILURE 

p, = 0.85 

fps= 159575.86 PSI = 159.6 KSI 

CALCULATE NOMINAL FLEXURAL STRENGTH OF PLANK 

where 

a = 1.3500 in. 

Mn = 2714.433 k-in = 226.2 ft -kips 

a= 1.086 in. 

Mn = 2759.944 k-in = 230 ft-kips 

<!> = 0.9 

DESIGN FLEXURAL STRENGTH = <!>Mn = 207.00 ft-kips 

DETERMINE REMAINING LIVE LOAD CAPACITY OF PLANK BASED ON FLEXURAL STRENGTH 

DEAD LOAD = 15375 LBS = 

TOTAL UNFACTORED DEAD LOAD = 

FACTORED DEAD LOAD Wo = 

Rev O 

750 LB/FT 
125 LB/FT 

~ LB/FT 

1050 LB/FT 

(12 in. PC PLANK ONLY) 
(2 IN. TOPPING) 

(USE A FACTOR OF 1.2) 

By: MO 

Check JC 
By: 

Date: 5/2912009 

Date: 5130/2009 

References/Results 

ACI 18.7.2 

ACI EQUATION 18·4 

ACI 10.2.7.3 

<!>Mn = 207.00 ft-kips 

ACI 9.2 

NOAM Calculation Sheet 



Ha/crow NOAM CALCULATION SHEET No 3 Rev: 

Project: PIER 40 CONDITION SURVEY 

Subject: LOAD RATING FOR PRECAST PRESTRESSED PLANK WITH EXPOSED STRANDS 

PRE CAST PLANKS ARE SIMPLY SUPPORTED 

DEAD LOAD MOMENT 55157.81 ft-lbs 

55.16 ft-kips 

TOTAL REMAINING MOMENT CAPACITY IN PLANK = 151 .84 ft-kips 

UNFACTORED LIVE LOAD = 2.89 kilt 
Live Load Factor = 1. 6 

ALLOWABLE FACTORED LIVE LOAD = 1.81 ki lt 

ALLOWABLE LIVE LOAD = 0.361 ksf = 361.3 PSF 
say 360 PSF 

ALLOWABLE POINT LOAD= 29.63 kips 

CALCULATE THE SHEAR CAPACITY OF PLANK 

Ve = (o.6fi: + 700 V,,d" Jb,,.d 
M,, 

Ve shall not be taken less than the following: 

Ive = 2Ji:b ... d I 89604.57 LBS 89.6 kips 

DEAD LOAD SHEAR= w0L/ 2 = 10762.5 LBS 10.76 kips 

TOTAL REMAINING SHEAR CAPACITY IN PLANK 78.84 kips 

UNFACTORED LIVE LOAD = 7.69 kil t 

ALLOWABLE FACTORED LIVE LOAD = 4.81 kilt > 2.89 kift 

SINCE THE FACTORED LIVE LOAD BASED ON SHEAR IS HIGHER THAN THAT 
CALCULATED FOR FLEXURE, THE LIVE LOAD FOR FLEXURE GOVERNS. 

CONCLUSIONS 

RevO 

AL THOUGH THE PLANK HAS AN ALLOWABLE LIVE LOAD OF 360 PSF, THIS SHOULD BE 
REDUCED TO 300 PSF. 

THIS APPLIES ONLY TO PRECAST PLANK NUMBERS P1 AND P2, AND PLANKS WITH 
SIMILAR PROPERTIES TO P1 AND P2. 

By: MO 

Check JC 
By: 

Date: 5/2912009 

Date: 5/30/2009 

References/Results 

ALLOWABLE LIVE LOAD 
BASED ON FLEXURE 

360 PSF 

ACI 11.4.2 

ALLOWABLE LIVE LOAD 

360 PSF 

NOAM Calculation Sheet 



Ila/crow NOAM CALCULATION SHEET No: 4 Rev: 

Project: PIER 40 CONDITION SURVEY 

Subject: LOAD RATING FOR PRECAST PRESTRESSED PLANK WITH EXPOSED STRANDS 

CALCULATION OF CENTER OF GRAVITY OF PRESTRESSING STRAND LAYERS 

RevO 

2"~ 17r\ 
,.,,,+ ir 

s /Ox o .@"'1?= 

I,, .. 
I l 

I 3(~ 3 (4) :: 

7. <./ )ca­

J. 1~'5 

J S ~332 in 

/ .. qp<; ,,., . 3 

Q:/9'1 11'1. 
2 

I 

By: MO 

Check JC 
By: 

Date: 5/29/2009 

Date: 5/3012009 

NOAM Calculation Sheet 



DECK LOAD RATINGS - CAST-IN-PLACE CONCRETE 



Ila/crow 

General Inputs 

Tributary width for beam (ft) 1 
Clear span of beam (ft) 10.0 

Weiqht of concrete (lb/ft3
) 150 

Slab thickness (in) 0 
Beam width (in) 12 
Beam depth (in) 15 

SDL (lb/fr) 0 
LL (lb/fr) 275 
Dead line load (k/ft) 0 

Dead Load Factor 1.2 
Live Load Factor 1.6 

Point Loads 
Unfactored point load 1 (k) 0 
Impact Factor 15% 
Loe. of Max. Moment (ft) 0.0 

Unfactored point load 2 (k) 0 
Impact Factor 15% 
Dist. from Max. Moment (ft) 6 
Location from oriqin (ft) 6.0 
Location btwn suooorts Btwn 1&2 

Loe. of Max. Shear (ft 10.0 
Dist. of P2 from P1(ft 6.0 

Loading Module 

Unfactored Load 
Loading 

Total (k) 
Distributed 

(klft) 

DL due to slab 0 0 
DL due to SDL 0.00 0.00 
DL due to self weqht 1.88 0.19 
DL due to line load 0.00 0.00 

Total DL 1.88 0.19 
Total LL 2.75 0.28 

Total LoadinQ 4.625 0.4625 

orig_i_rl_ 

FINGER PIER 
DECK 

Factored Load 

Total (k) 
Distributed 

(k/ftl 
- 0.00 0 
- 0.00 0.00 -

2.25 0.23 
0.00 0.00 
2.25 0.23 
4.40 0.44 
6.65 0.67 

f pport 1 fsupport 2 '?support 3 

Unfactored Moments Unfactored Factored 
Max positive moment (k-ft) : 3.25 4.67 

Max negative moment (k-ft): -5.78 -8.31 
Maximum Shear (k): 2.31 3.33 

Reactions at Suooort Unfact ored Factored 
Moment at Suooort 1 (k-ft : 
Moment at Support 2 (k-ft : 

Reaction at Support 1 (k : 
Reaction at Support 2 (k : 



Ila/crow 

Beam Inputs 
b (in) - - 12 -
h (in) ' - 15 -
fc (ksil 3.75 
We (lb/ft3) 150 
fy (ksi) - 40 
Le (bottom) (in) 3 
Le (top) (in) 2 
EC 0.003 
ES 0.00138 
13 0.85 
Layers of rebar 1 

Number of 
Row of Reinforcing 

Bars 

1 1 
2 3 
3 0 

FINGER PIER 
DECK 

Concrete Beam Module 

Width of beam 
Depth of beam 
Strength of concrete 

Weight of concrete 
Strength of steel reinforcing 
Clear cover to bottom reinforcement 
Clear cover to top reinforcement 
Max strain in concrete 
Max strain in steel 
[ACI 318-0510.2.7.3] 

----- --·~-- --- . - - ----

Reinforcing Bar 
Bar Size 

Diameter (in.) 

5 0.625 
3 0 
0 0 

Bar Size Distance o/c (in) 
4 12 

' Cl> ~flexure) I -0.9, [ACI 318-05 9.3.1) 
Cl> shear) 0.75 (ACI 318-05 11 .1] 

I~~ ~~~:l I ~~l[ACI 318-05 8.5.1] 

IC I 0.19071 
Es 0.1730 

----

Clear Distance from % Section 
Area per 

Reinforcing Row Below Remaining 
Bar (in2

) (in.) (OSx:51) 

0 .31 NIA 0 .5 
0 1 1 
0 1 1 

% Section 
Diameter Area of steel Remaining 

(in) (in 2, (OSxS1) 
0.5 0.2 0.5 



Ila/crow FINGER PIER 
DECK 

Beam Moment Capacitv Beam Shear Capacity 

As1(in
2

) 

As2 (in~) 

As3 (in~) 

Asr (inL) 

e (in) 
d (in) 
a (in) 

Mn (k•in) 

<!>Mn (k•in) 

IM~~ A,f,( d-~)I 

Original Reduced 
0.31 0.16 

0.00 0.00 

0.00 0.00 

0.31 0.16 

0.31 0.31 
11.19 11 .19 
0.32 0.16 

136.72 68.86 

123.04 61 .97 

Area of steel in bottom layer 

Area of steel in second layer 

Area of steel in third layer 

Total area of steel 

V0 (k) 

V5 (k) 

Vn=Vc+Vs(k) 

<!>Vn (k) 

Dist. to center of steel, 0 = bottom of long. reinforcement 
Depth from top compression fiber to center of steel 
Depth of compression section 

Oriciinal Reduced 
16.44 16.44 

14.92 
-. 

7.46 ·-
31.36 ·- 23.90 

23.52 17.93 

Ive= 2[ibd [ACI 318 - 05 (11.3.1.l)]I V, 
Afd 

' -' [AC I 3 18 - 05 (1 1.5.7.2) 
s 

Results for Two Eoual Span Continuous Beam 

Original Shear Capacity Reduced Shear Capacity 

Factored Positive 
Moment (k-ft 

4.67 

k-ft k Factored Shear 
3.325 

% 
Overstress 

N/A 

% 
k) I Overstress 
~ 



CURRENT AND ICE LOAD CALCULATION 



) 

Ila/crow Yol/eJ 
Project: 

Design: 

Subject: 

Pie R L/0 Project No. No. 
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Technical note 

Pro ject Hudson River Park - Pier 40 

Ila/crow 

Date May 15, 2009 

N ote 
\'\lave 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, 200 I). Table I summarizes environmental 

parameters. Table 2 documents tidal planes publi shed by NOAA for Battery Park City. It is based 

on 1983-200 I tidal epoch. Local water depth in front of the structure is taken as 9.14 m-MLL W 

(30 ft-MLL W) as it is given in project drawing. The deck level has been set at + 3.42m-MLL W. 

The design water level is selected as+ 1.56 m-MLL W. 

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

Direction H, (m) TP (s) Local water depth (m-MLLW) 

Southerly 3.04 5.40 9. 14 
Westerly I.OS 2.60 9. 14 

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

Tidal Planes \\later Le\'el (m) 

I 00 yr Flood, Level 3 Hurricane 3.62 

Highest Observed Water Level (9/12/1960) 3.12 

MHHW 1.56 

MHW 1.46 

NGVD 1929 0.57 

MLW O.Q7 

MLLW 0.00 

Lo,vest Observed (2/276) -1.24 

WA VE FORCES ON PILE CAP BEAM 

Page 2 

Ref 

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. I). 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. 

2 
Summary of Wave Forces on Deck and Piles doc 
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Fig. 1 Pier 40 Finger Pier Extension Structure Cross Section 

Table 3- Total wave force on the edge beam ( 12.2 m x 1.3 x 1.3 m) 

Wave Directions 
Force (kN) 

Southerly 

169.3 38ki 

Use this for 

design 

The wave force on the edge beam is distributed over contact area of 12.2 m x 1.3 m, or 15.86 m2, 

which is equivalent to 171 SF. The wave force on the edge beam is therefore equal to 223 PSF. 

A wave force of 223 PSF will be applied to the structural model. Because these extreme wave 

conditions are wind induced, the waves will be applied simultaneously with wind under the 

provided loading combinations. 

3 
Summary of Wave Forces on Deck and Piles.doc 
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WA VE FORCES ON PILE 

Page 4 

Ref 

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 (USA CE 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 ann 
Directions Fm,, (N) from mud line 

(m) 
Southerly 3914.9 (0.88 kios) 8.2 
Westerly 887.4 (0.2 kios) 10.3 

Due to the relatively small load, these forces will not be applied to the structural model of the pile. 

References 

Arup, 200 I, "Hudson River Park Structural Design Guidelines", Arup, NY, USA. 

McConnell, K, William, Allsop, Ian, 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 

4 
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Ila/crow 
Source: Pier, Jetties and Related Structures Exposed to Waves- Guidelines for Hydarulic Loading-2004 by 
McConnell at al. 

INPUT DATA 
Local Water Depth h1 (m-MLLW) 9.14 
Design Water Level (m-MLLW) 1.56 
Deck Elev. (m-MLLW) 3.42 

H, (m) 3.1 
h (m) 10.7 
Tm (s) 5.4 

NZ 660 

Bw(m) 12.2 

BL (m) 1.3 

Bh(m) 1.3 

Ps (kg/m3
) 1030.0 

g (m/s2
) 9.8 

Pc (kg/m3
) 2400.0 

Coefficient for Vertical Force 
(quasi-static), Cv 1.0 
Coefficient for Horizontal Force 
(quasi-static), Ch 1.0 

Fh.max I Fvqs Ratio 2.~ 

L0 (m) 45.5 

ko (m-1
) 0.1381 

L(m) 42.0 

Hmax (m) 5.49 

llmax (m) 3.84 
C1 (m) 0.56 

~-', . 
,J 
I 

__,,___ -

~ · 

Number of waves during the storm 

~ , 

Deck width perpendicular dominant wave dir. 

Deck length (in direction of wave attack) 

Deck slab height 

Density of seawater 

Gravitational acderation 

Density of concrete 

Input- Table 5.5- Allsop et al. (2004) 

Input- Table 5.7-Allsop et al. (2004) 

I-

Input- Fig. 5-29 (There is also detail calc method to find Fmax but it requires prediction of 
natural period of oscillation for the structure and not included in here) 

Deep water wavelength 

Deep water wave number 

Local wavelength 

Max. wave height 

Max. wave crest elevation (selected as 0. 7*Hmaxl 

Clearance between Design Water Level and Deck Bottom 

Wave Forces on Deck-Southerly 
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P1 (N/m2

) 

P2 (N/m 2
) 

Fh. (kN) 
a 
b 

20036.8 

331 72.4 80.3 kips/ft2 
Hydrostatic pressure at the top of the deck element 

Hydrostatic pressure at the bottom of the deck element 

Input- Table 5.6- Allsop et al. (2004) 

Input- Table 5.6· Allsop et al. (2004) 

Fhqs (kN) 

Phqs (kN/m
2

) 

421.9 
0.45 
1.56 

169.3 

10.7 
37.9 kips Max. positive (seaward) quasi-static (pulsating) force 

222.8 pound/W Max. positive (seaward) quasi-static (pulsating) pressure 

Table 5.4. Coefficients.for prediction olvertical wave forces using Equation (5. 19) 
(after McConnell at al. , 2004) 

Wave load and configuration 
Upward vertical forces (seaward beam and deck) 
Upward vertical forces (internal beam only) 
Up,•,;ard vertical forces (internal deck, two- and three-dimensional effects) 
Downward vert ical forces (seaward beam and deck) 
DO\.\.'llward vertical forces (internal beam only) 
Downward vertical forces (internal deck, two-dimensional effects) 
Downward vertical forces (internal deck, three-dimensional effects) 

Table 5.5. Coefficients for upper and lower limits of tesr data 
(after McConnell at al. , 2004) 

¥/ave load and configuration 
Upward vertical forces (seaward beam and deck) 
Upward vertical forces {internal beam only) 
Upward vertical forces ( internal deck. tw o- and three-dimensional effects) 
Downward vertical forces (seaward beam and deck) 
Downward vertical forces (internal beam only) 
Downward vertical forces (internal deck, two-dimensional effects) 
Dowmvard venical forces (internal deck, rhree-dimcnsional effe.:ts) 

Wave Forces on Deck-Southerly 

a h 
0.82 0.61 
0.84 0.66 
0.71 0.7 1 
-0.54 0.91 
-0.35 1.12 
-0. 12 0.85 
-0 .80 0.34 

(,~'1 Clower 

1.5 0.5 
i.4 0.5 
2.2 0.1 
1.6 0.4 
1.8 0.5 
2.1 
1.4 0.65 



Ila/crow 
Table 5. 7. Coefficients for upper and lower limits of test data 

(after McConnell at al. , 2004) 

Wave load and configuration C uo~r C l,;,wt., 
Shoreward horizontal forces, F1tqs- (seaward beam) 2 0.25 
Shoreward horizontal forces. Ft,q..+- (internal beam) 1.8 
Seaward horizontal forces. Ft-,qs. (seaward beam) 2 0.15 
Seaward horizontal forces, Fh9,. (internal beam) 3 

4.5 

4 .0 
,---···· 

l::, 
!:, <> Seaward Deck 

3.5 
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0.0 

0.0 0 .2 0.4 0 .6 0 .8 1.0 1.2 l.4 1.6 1.8 

(flmu -c,) I H, 

Ratio of vertical impact forces to quasi-static forces (after McConnell et al. 2004) 

Wave Forces on Deck-Southerly 
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Source: SPM 1984 (Morrsion Eq.) 

INPUT DATA 
Local Water Depth h, (m-MLLW) 

Design Water Level (m-MLLW) 

Hs(m) 

d(m) 
T, (s) 

N, 
D(m) 

Ps (kg/m3
) 

g (m/s2
) 

Pc (kg/m3
) 

Drag Coefficient, C0 

Inertia Coefficient , CM 

L0 (m) 

ko (m-1
) 

L(m) 
Hmax (m) 

9.14 
1.56 

3.05 
10.70 
5.94 

660.001; 
0.35 

1030.00 

9.81 
2400.00 

0.70 
1.50 

55.0 
0.1142 

48.6 
5.49 

Number of waves during the storm 

Density of seawater 

Gravitational acclerat ion 

Density of concrete 

Input- Fig. 

Input- Fig. 

Deep water wavelength 

Deep water wave nunber 

Local wavelength 

Max. wave height 

Wave Forces on Piles 
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dl(gT/) 0.0309 

H,,l(gTp2
) 0.020 - Read from Fig. 7.75 

Hb(m) 6.9 

Hmof(gT/) 0.0088 

K,M 0.44 - Read from Fig. 7.71 Using H,,IH= 0.44 & d/(gTp2
) 0.0309 

KoM 0.29 - Read from Fig. 7.72 Using H,,IH= 0.44 & dl (gT/) 0.0309 

F,M(N) 1956.9 

FoM(N) 3339.2 

w 0.25 

+m 0.17 - Read from Fig. 7.76 - 7.79 Using Hmof(gT/) 0.0088 & d/(gT/) 0.0309 

FMAx(N) 3914.9 or -- ----r80.1 lbf 

SIM 0.58 - Read from Fig. 7 .73 Using H,,IH= 0.44 & dl(gTP 2) 0.0309 

SoM 0.82 - Read from Fig . 7 .74 Using H,,IH= 0.44 & d/(gT/) 0.0309 

M1M(N.m) 12.144.7 

MoM(N.m) 29,298.0 

w 0.25 

Um 0.13 - Read from Fig. 7.80 - 7 .83 Using Hmof(gT/) 0.0088 & dl(gT/ ) 0.0309 

MMAx(N.m) 32,033.11 or 23,626.41 lbfx m 

r(m ) 8.18 or 26.84 ft 

Wave Forces on Piles 
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HALCROW, INC. 

CONTRACT NO.: 001080350 Cale. Sheet Cont'd -------
Client: Hudson River Park Trust Project II UDSON RIVER PARK BERTJ-140 

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 Be11h 40. 

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

DESIGN BASIS AND UNCONFIRMED ASSUMPTIONS 

I. As per Reference I, considered parameters are: 

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

Current velocity = 2.0 knots 

2. The location of the ship along the pier is assumed as shown through appendix 3. 

3. Bollards are assumed to have I 00 ton working capacity. 

4. The mooring cables are assumed to have infinite strength. 

5. Mooring line attachment points on the bollards are taken as effectively I ft above the pier 

deck. 

6. The pier height is considered 11 feet above low water datum (MLL W). 

7. Future dredge depth is assumed as 50 ft from datum. 

8. Each timber fender is assumed vertical, cy lindrical and has constant c/s of 12" dia. The 

fenders are made of Southern Pine (Structural no. 2, medium grain).Elastic Modulus = 

1400 ksi 

9. CIC distance between timber fenders is 8 ft. 

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

11. Type of mooring Jines used in the analysis is Steel Wire of 143 kips strength. 

12. The Mooring Arrangement Plan is attached with OPTIMOOR Report sheet (Appendix 5). 

13. Water level (distance between MLLW and MHHW) = 5. 12 ' 

14. Width of estuary is considered as 2640 ft . 

15. Distance between ship and fenders is 3' 

16. Bollards are assumed to be 4 ft far from the fenders. 

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

18. Ship impacts the fenders at 5ft above the datum (MLL W). 
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CONTRACT NO.: 001080350 Ca le. Sheet 2 Cont'd ------
Client: Hudson River Park Trust Project II UDSON RIVER PARK BERTII 40 

Tille: MOORING ANALYSIS 

19. Port side of the vessel is faci ng the be1th. 

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 vessel and ship target is 50 '. 

21 . As per reference I, Significant wave coming from south : Wave height = I 0.00 ' ; Wave 

period = 5.4 Secs 

22. During regular tide, HWL EL.= 5. 12' ; L WL EL.= 0.0' , Time lag at slack = 60 mins 

(assumed) 

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

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

25. Ship windage area is based on calculations by OPTIMOOR. 

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

DESIGN PROCEDllRES 

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 I ) 

BEAM = 46.4' 

DRAFT = 7.9' (Light draft) 

Trim (Draft aft minus draft forward) = 0.0' (assumed) 

BOD\' OF CA LC l lLA TION 

The analysis was performed for: 

~ Wind speed = 96 knots; Wind direction = 90° from North. 

~ Current velocity = 2.0 knots; Current direction = 90° from No1th 

};,> Wave height = I 0.00' ; Wave direction = 90° from North; Wave period = 5.4 Secs 
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Title: ~IOORING ANALYSIS 

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 Hornblower Infinity 

Vessel parameters 

LOA (ft) 173.3 205.3 

Beam (ft) 32 46.4 

Draft (ft) 11 .25 7.9 

Side windage area (ft2) above deck 2702 3524 

Mooring results 

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 1: 

Geometry and mooring points location of Hornblower Infinity 
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APPENDIX 2: 
OPTIMOOR INPUT AND OUTPUT FILES 

Berth Data f or BERTH 40: HUDSON PAR 
(file c: \ OPTIMOOR\pier 40 rerun\Berth40_Hudson_River_Park.bth) 

units in ft & kips 

Left to Right of screen Site Plan Points: o· 
width of Estuary (for current): 2640 

Pier Height (Fi xed) above Datum: 11.0 
Dredged Depth bel ow Datum: 50.0 

Dist of Berth Target to Ri~ht of origin: 520.0 
wind Speed Specified at Height: 33.0 

current Specified at Depth: mean 

Hook/ x- Dist Dist to Ht above A 11 owabl e 
Bollard to origin Fender Line Berth 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 
J 800.0 4.0 1.0 220 

Fender x-Dist Ht above Width Face contact 
to origin Datum Along s ide Area (ft 2

) 

aa 664.0 11.0 1.0 11. 0 
bb 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 
ff 496.0 11. 0 1.0 11 .0 

~~ 
504 . 0 11.0 1.0 11.0 
512 .0 11.0 1.0 11.0 

ii 520 .0 11.0 1.0 11.0 

ii 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 
00 568.0 11.0 1.0 11. 0 
pp 576.0 11.0 1.0 11.0 
qq 584.0 11.0 1.0 11.0 
rr 592 . 0 11.0 1.0 11.0 
SS 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 
vv 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 
yy 648.0 11.0 1.0 11.0 
zz 656 .0 11 .0 1.0 11 . 0 

Fender Load-compression 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 



HALCROW, INC. 

CONTRACT NO.: 001080350 Cale. Sheet 6 Cont'd 

Client: Hudson River Park Trust Project IIUDSON RIVER PARK BERTII 40 

Title: MOORING ANALYSIS 

cc 0 100 200 300 400 500 600 kips 
0.03 2.08 4.17 6. 2 5 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 

gg 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. 2 5 8.34 10.43 12 . 50 ft 

ii 0 100 300 300 400 500 600 kips 
0.03 2.08 4.17 6 . 25 8.34 10.43 12.50 ft 

jj 0 100 300 300 400 500 600 kips 
0.03 2 .08 4.17 6.25 8 . 34 10.43 12 . 50 ft 

kk 0 100 300 300 400 500 600 kips 
0.03 2.08 4 . 17 6.25 8.34 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 0 100 300 300 400 500 600 kips 
0.03 2.08 4.17 6 . 25 8.34 10.43 12.50 ft 

nn 0 100 300 300 400 500 600 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 . so 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 

qq 0 100 300 300 400 500 600 kips 
0.03 2 .08 4.17 6. 2 5 8.34 10.43 12 . 50 ft 

rr 0 100 300 300 400 500 600 kips 
0.03 2 .08 4.17 6 . 2 5 8 . 34 10.43 12.50 ft 

SS 0 100 300 300 400 500 600 kips 
0 .03 2.08 4 . 17 6 . 25 8 . 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 0 100 300 300 400 500 600 kips 
0.03 2.08 4 . 17 6. 2 5 8.34 10.43 12 . 50 ft 

WW 0 100 300 300 400 500 600 kips 
0.03 2.08 4.17 6. 2 5 8.34 10.43 12.50 ft 

xx 0 100 300 300 400 500 600 kips 
0.03 2.08 4.17 6. 2 5 8.34 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.vsl) 

Units in ft, inches, & kips 
Longitudinal datum at Midship 

190 .0 
46.4 
22.8 

Cont'd 

LBP 
Breadth 

Depth 
Target 

End-on projected windage area 
side projected windage area 

Fendering possible from 
to 

current drag data based on 
wind drag data based on 

0.0 fwd from midship and 0.0 above deck at side 
796 above deck level 

x-dist 
De th 

I'll 

Flats i de contour 
- 66.5 76 .0 
12.0 12.0 

3525 above deck level 
0.350 LBP aft of midship 
0.400 LBP fwd of midship 

OPTIMOOR (Generic Data) 
OCIMF Tanker (U-shaped Bow) 

mmrin ,:,opp qq ,r 

Line 
No. 

1 
2 
3 
4 

Fair­
Lead x 
92.6 
77. 2 

- 49.9 
- 88 .2 

Fai r - Ht on 
Lead Y Deck 

23.2 0.0 
23 .2 0.0 
23.2 0.0 
23 .2 0.0 

Di st to 
Winch 

0 .0 
0.0 
0.0 
0 .0 

Brake Pre­
Limit Tension 

0.0 
0.0 
0.0 
0.0 

Line 
Size-Type- BL 

3. 7 SW 143 
3 .7 SW 143 
3 .7 SW 143 
3.7 SW 143 

Tail segment -1 
Lgth-Si ze-Type- BL 

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_Park.OPT) 

Static Time sweep up to : 
water Level 

Draft 
Trim 

Bottom clearance 

Deck Level at Target 
significant wave Ht 

wave Mean Period 
wave Direction Tru e 

wave Direction to Berth x-axis 
current 

current Direction True 
current Direction to Berth x-axis 

wind speed 
wind Direction True 

wind Direction to Berth x-axis 

Fwd offset of vessel Target 
Total End-On windage Area 

Total side windage Area 

Remarks: 
1141 Apr 24 2009 

1.32 above Datum 
7.9 
0.0 

43 .4 

5.2 above pier 
10 .01 

5.4 sec 
go· 
go · 

2.82 knots 
go · 
go · 
96 knots 
go · 
go · 

50 .0 from Berth Target 
1487 
6356 

yy 
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wave Drift Force : 
Longitudinal 

0.0 
Transverse 

26.4 
Yaw Moment/LBP 

0 . 5 
Current Drag Force : 0.0 21.1 

wind ora1 Force: -14 .1 204.8 
Tota Force: -14.1 252.3 

0 . 0 
- 11. 2 
-10 . 7 

vessel Moves(at Target): 0.1 fwd 0.3 i nw -0.1 ° stbd 
0.0 fwd 0.3 i nw -0 . 1 ° stbd 

Line to Pull Tot . Line In-Line winch worst Line 
Bollard -i n Length ±Motion Slippage Time Tension 

1-I 0.00 37.8 1141 0 .0 
2-G 0.00 127.3 1141 5.4 
3-H 0.00 80.1 1141 0 .0 
4-F 0.00 52.1 1141 8.8 

Fender Thrust Compression Pressure contact Area 
gg 19 0.42 1. 7 100% 

18 0 .41 1. 7 100% 
ii 18 0.40 1.6 100% 

~~ 17 0.39 1.6 100% 
17 0. 37 1. 5 100% 

11 16 0. 36 1. 5 100% 
mm 16 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% 
SS 12 0.28 1.1 100% 
tt 11 0. 27 1. 0 100% 
LIU 11 0.26 1. 0 100% 
vv 10 0 .24 0 . 9 100% 
WW 10 0 .23 0 . 9 100% 
xx 9 0 . 22 0.8 100% 

Total 
Hook/ x- Y- Other Other Horiz oi rec ti on 

Bollard Force Force X- Load Y-Load Force i n Pl an uplift 
F 8 . 8 0 . 6 8 . 8 86° 0 . 7 
G 5. 4 0 .1 5 .4 88 ° 0.2 

Approximate natural period s 
surge: 4.0 sway : 7 .3 secs 

OPTI MOOR Vers ion 6.1.16 Tension Technology International ~ 29 June 2012 

0 . 0 up 
0 . 0 up 

Percent 
Strength 

0% 
4% 
0% 
6% 

Cont' d 
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Ila/crow 
PIER 40 ANALYSIS SUMMARY 

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 "O" 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 6" 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 Fy = 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 ACI 318 - 05: 

Beams ..... ... . .... .. .. ... .. ...... ..... 0.35 lg 
Columns ..... . .. . ... . ..... .. . ..... .... 0.70 lg 
Slabs . ....... . ...... .. . .... ... .. .... .... 0.25 lg 



DESIGN LOADS 

1) Self - weight of structure: to be calculated by ET ABS and SAP automatically. 

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

3) Wind: ASCE 7-98, 110 MPH, Exposure C and lw= 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. 
Rw = 5 for main pier, Rw = 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-W 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. 
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