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DYNAMIC PILE MONITORING REPORT 

I-215 Bridges, Salt Lake City, Utah 

Introduction and Background 

Field demonstrations for Demonstration Project 66, "Design and Construction of 

Driven Pile Foundations," include (1) dynamic pile monitoring by pile analyzer 

(field computer), and (2) static pile load testing using a mobile pile load 

test frame. The eQuipment and technical assistance are made available to a 

requesting State nighway department. 

A reQuest for a field demonstration and use of the dynamic testing eQuipment 

was received from the Utah Department of Transportation (UDOT) in September 

1984. UDOT had decided to perform a comprehensive design stage pile load test 

program for the proposed I-215 bridges in Salt Lake City. The Federal Highway 

Administration (FHWA) agreed to provide the dynamic monitoring eQuipment and 

personnel to operate the eauipment. The FHWA also provided technical 

assistance for performing wave eQuation analysis. UDOT decided to use its own 

pile load test frame for performing static p1le load tests. 

The purpose for the load test program was; (1) to demonstrate the use of newer 

and more accurate tecnniaues for determining pile load capacity during 

driving, (2) to verify the predictions made by the newer techniaues by 

performing static load tests, and (3) to ctetermine design pile load capacities 

for I-215 bridges. It was felt tnat cost savings could be achieved by using 

e1tner higher design loads or shorter pile lengths. 



The field work (pile driving and dynamic testing) was performed over a period 

of 4 weeks during March and April 1985. The dynamic tests were performed oy 

Mr. H. Clark, Civil Engineering Technician, in the Demonstrations Projects 

Division, and Mr. S. Vanikar, Geotechnical Engineer in the Geotechnical and 

Materials Branch. The UDOT personnel performed static pile analysis and wave 

eauation analysis. The piling contractor was W. P. Harlin Construction Co. 

At the time of writing tnis report, the static load tests on eight test piles 

at four test sites were incomplete. Therefore, the static load test data is 

not included in this report. The wave eauation analyses for test piles were 

performed by UDOT and those results are not included in the report. 

On March 29, 1985, after the dynamic testing for piles at the first two test 

sites was completed, an informal presentation on the results of the analysis 

and preliminary recommendations were made to the UDOT and FHWA engineers. A 

detailed description of the work performed, test results, and recoll'l11endations 

follow in this report. 

Location and Structure Information 

The four pile load test sites are located in the interchange areas of I-80 and 

I-215 in Salt Lake-City. Test site numbers 1 and 2 are located in the West 

Valley interchange area of I-80. Test site number 1 is located in the 

ticinity of Sta. 380+55, I-80 WBL and the test site number 2 is located in the 

vicinity of Sta. 397+33, I-80, M Ramp. Test sites 3 and 4 are located in the 

I-80/I-215 interchange area. Test site numoer 3 is at the fifth South Street 

bridge site and the test site numDer 4 is at the Indiana Avenue bridge site. 
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The structures at these four sites will be supported on driven pile 

foundations because of the existence of loose silty sand deposits (test sites 

numbers 1 and 2) and soft to medium silt and clay deposits (test sites numbers 

3 and 4) 

Pile Data 

At each test site one short and one long test piles were driven. The test 

piles were 12 3/4-inch O.D., 0.375-inch wall closed end pipe piles. Steel 

plates were welded at the pile tips to close the pile. The piles were driven 

in two or three sections. The section lengths varied from 20 feet to 60 

feet. Full penetration Dutt welds were used for splicing pile sections. The 

total lengths of long test piles varied from 109 feet to 135 feet. The total 

lengths of short test piles varied from 81 feet to 120 feet. Both short and 

long test piles were dynamically monitored by pile analyzer at each test site. 

The reaction pile system at each test site consisted of four 14-inch O.D., 

0.375-inch wall closed end pipe piles. They ~,ere driven in two or three 

sections. The section lengths varied from 40 feet to 60 feet. Full 

penetration butt welds were used to splicing piles. Only one reaction pile 

was dynamically monitored at each site. The total length of each dynamically 

monitored reaction_pile varied from 120 feet to 147 feet. 

The short and long test piles were retapped 24 hours to 60 hours after the 

initial driving was completed. The purpose for retapping the piles was to 

detennine whether there was any gain in the pile capacity due to setup. 
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Suosurface Conditions 

Log of boring at test site number 1 shows alternate layers of very loose 

clayey sand and soft clay to a depth of 50 feet below the existing ground. 

Medium to dense deposits of silty sand with clay lenses exist below the 50 

foot depth. Standard Penetration Test (SPT) "N" values vary from 18 to 100 in 

dense silty sand deposits. Suosurface conditions at test site number 2 are 

similar to those at test site number 1 except that the loose silty sand 

deposits extend to 40 feet below the existing ground. Log of boring at test 

site number 3 shows loose to medium silty sand deposits with intennixed layers 

of silty clay to a depth of 120 feet below ground (SPT "N" values vary from 4 

to 27) was tenninated at the 120-foot depth. 

Subsurface conditions at the test site number 4 are auite different from those 

at test sites 1, 2, and 3. Soft to medium silty clay deposits which include 

sand lenses extend to a deptn of 55 feet below the existing ground. Medium to 

very dense silty sands and stiff to very stiff silty clays exist below 55 

feet. SPT 11 N11 values up to 90 in dense silty sands were recorded on the 

boring log. 

Harrmer Data 

The following is the data for tne hammer system selected by the contractor: 

Delmag 0-3002, open end diesel Hal11Tler (4 step) 

4 



Rated Energy= 66,1000 Foot Pounds 

Hamner Cushion - alternate layers of micarta and aluminum 

Total thickness= 3 1/2 inches 

Pile cushion - none 

Dynamic Monitoring (Pile Analyzer) Results 

The dynamic monitoring results shown in Tables 1 tnrough 12 are 

self-explanatory. The compressive and tensile driving stresses did not exceed 

the limitations of 32.4 KSI except in few isolated cases. The diesel hamner 

did not perform well in easy driving situations, particularly in the early 

driving stages of each pile. The hamner performance was adeauate once the 

pile developed some resistance. 

Snort and long test piles at each site were monitored during initial driving. 

These piles were retapped after a period of 24 to 60 hours to determine the 

gain in capacity due to setup. One reaction pile at each test site was 

dynamically monitored. The reaction piles were not retapped. 

The Table 13 shows ultimate pile load capacities for all the tested piles. It 

should be noted that damping factor (J) was assumed to be 0.2 in making the 

ultimate pile capaGity predictions. After the static load tests are 

completed, a back analysis can be performed to determine the validity of this 

assumption. 
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TABLE 13 PREDICTED ULTIMATE PILE LOAD CAPACITIES 

(Reaction Piles - 14 "O.D., Test Piles - 12 3/411 O.D.) 

TEST SITE 

1 

2 

3 

PILE 

Reaction Pile 

No. 4 

Long Test 

Pi 1 e No. 1 

Short Test 

Pile No. 2 

Reaction Pile 

No. 3 

Long Test 

Pi le No. 1 

Short Pile -
No. 2 

Reaction Pi 1 e 

No. 2 

PREDICTED ULTIMATE PREDICTED ULTIMATE 

PILE CAPACITY (INITIAL) PILE CAPACITY (AFTER SETUP) 

222 Tons 

192 Tons 349 Tons 

103 Tons 193 Tons 

145 Tons 

112 Tons 303 Tons 

60 Tons 283 Tons 

208 Tons 
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TEST SITE 

3 

4 

PILE 

Long Test 

Pile No. 1 

Short Test 

Pile No. 2 

Reaction Pile 

No. 4 

Long Test 

Pile No. 1 

ShOrt Test 

Pile No. 2 

TABLE 13 (contd.) 

PREDICTED ULTIMATE PREDICTED ULTIMATE 

PILE CAPACITY (INITIAL) PILE CAPACITY (AFTER SETUP) 

115 Tons 275 Tons 

83 Tons 305 Tons 

182 Tons 

215 Tons 304 Tons 

128 Tons 252 Tons 

Conclusion and Reco11111endations 

1. The pile analyzer performed well in monitoring driving stresses, pile 

capacities and harrmer perfonnance. The predicted ultimate pile load 

capacities by the analyzer should be compared with the static pile load 
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test results. 

pile damage. 

eQuipment. 

The pile analyzer also provides a tool to detect and assess 

This demonstrates the tremendous advantages provided by the 

2. Significant gain in pile capacities due to setup was measured at each 

site. This fact should be considered in developing pile driving criteria 

for the production piles. 

3. Since the longer test piles provided substantial higher pile load 

capacities, it seems that longer and fewer piles in eacn foundation unit 

may prove to be cost effective. 

4. The diesel hammer used for test pile driving was adeQuate. A hammer with 

similar characteristics should be reQuired for the production pile driving. 

5. It is strongly recommended that the wave eauation analysis be used for the 

I-215 bridges and future bridge projects for determining pile capacities 

and the use of pile formula be phased out. 

6. It is recol!1l1enaed that the UDOT acQuire a pile analyzer and accessory 

eQuipment for the construction control on I-215 bridges and future major 

pile foundatioQ projects. Dynamic pile testing by the analyzer is not 

necessary for all piles. Usually about 10 percent of the piles should be 

tested dynamically. The remaining piles should be driven based on the 

wave eQuation criteria. 
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7. For production p1le driving for the I-215 bridges, a revised wave eauation 

analysis should be performed by UDOT to refine the analysis and to 

evaluate the contractor's proposed driving system. 
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Suneel N. Vanikar, P. E. 

Geotechnical Engineer 
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1-215, SALT LAKE CITY, UTAH 
TABLE 1 SllltARY Of DYNAMIC MONITORING RESll.TS 

Site No. 1 (40'-3") + (40'-3N) + (40'-3") 
Dates March 25, 1985 Pile i.wth _ .. _1_2_0_'-_9_" _____ _ 

Pile ~14"0.0.,0.375 wall, closed Pile No.4 (Reaction), Site No. 1 
eno P.ipe 

tlalaller Type Sjng)e-Actjng Q1eseJ Hwr Hodel ~ag. D-3002 
Hamner Rated t:nergy 66 1100 Foot Pounds 

I I I I I I I I I 
B1ow ~t t I I t t I I Hamner I Transfer I 
Per Foot I I I I I Max. I Max. I Energy I Efficiency I 

, ' Fran I I I I I Tensile1Transfe-r I (Itta Wt.) I (Transfe-r Energy I 
I Fran lorivi~ I RS With I FMax.I Max. c.aop. I CT£N I Stress IEnergy I X Stroke IKated' I 

Depth.Feet• I Analyi:er lRecord I J-0. 20 Kips I Kips I Stress lSI I Kips I K S 1 1"· Kips I n. Kips I Hwr Energy) I Nanarks 
I I I I I I I I I I 

40'-3" lot'l9 pile se I ion, dri'1ing started ori March 125, 1985. I I I I l 
I I I I I I I I 

10' I --- I 13 I 17 I 61 I 3.8 I 0 I 0 I 2.6 I Rated 3.9 percent I Htlllller stroke was not measured 
20' I --- I 5 I 20 11 50 I 3.1 I lO I 0 .6 I 0 .5 I Hc11111er O 8 per~ent t

1
during drivi~. Therefore, 

I I I I I I I I Energy = • transfer eff1ciency is caaputed 
35' I --- I 5 I 109 I 310 I 19.3 I 56 I 3.5 I 9.8 I 66,100. 14.8 percent I based on rated hillller energy 
Driving cl,npleted at136'-0". !Another 40'-31 secti~ was welded t~ the dliven section and I Foot K1ps I rather than actual haaer energy. 
driving c~ntinued oniHarch 25,11985. (Tota, lengt1 = 80 1 -6 11

.) l l j I 
45' I --- I 1 I 103 I 301 I 18.8 I 54 I 3.3 9.2 I 13.9 percent I 
50' I 35 t 16 I 203 I 382 I 23.8 I 34 I 2.1 9.8 I 14.8 percent \ 
54' I --- I 38 I 278 I 398 I 24.8 I 0 I 0 9.7 14.7 percent I 
59' t --- I 46 I 408 I 434 I 27.0 I 0 I 0 11.6 17.5 percent \ 
65' I 67 I --- I 267 I 292 I 18.2 I O I O 4.6 7.0 percent I 
70' I 35 I 54 I 325 I 395 I 24.4 I o I o 8.8 I 13.3 percent \ 
75' I 44 I 50 I 404 I 404 I 25.2 I 0 I 0 9.6 t 14.5 percent I 
77' I 38 I 45 I 372 I 404 I 25.2 I O I O 9.5 I 14.4 percent I 
Driving cFpleted@ 77'-2". l\llother 40'-3" kectioJ was welded to lhe dr1ven section and the I 1

1 driving c nt inued on, March 25~11985. f I I I I I 
I I I l I I I I I 

~1>istance fran the grOUlld line ta pile tip. HiiTioun allowable ca11pressive or ~ensile driving stress= 
RS TC• Ultimate Static Resistance U, 9 Fy. • 0. 9 X 36 • 32.4 K S I . 
1'1'1AX • HaxlllUD measllred force in pile at the transducer location. J • o.pu~ paraoeter (depends on 8011 type) 
ClUf • Haxiaa cmputed tensile force anywhere in the pile. 



1-215 1 SALT LAKE CITY, UTAH 
JABLE. l SllllARY Of DYNAMIC MONITORING RESll.TS 
(conf1nuedJ Site No. 1 

Dates March 25. 1985 

Pile Type i1:ge8•eRa1i1;ewall. 

Pile ~th !4~;o~:~M+ (40'-3M) + (40-3N) 

Pile No. 4 (Reaction), Site No. 1 
Hamner Type Single-Acting Diesel _Hamler ttxlcl pe]1149, D-3002 
Hamner Rated F.nergy 66,100 foot Pounds 

I I I I I I I t 
Blow Colilt , I I I I I I I Hamner I Transfer I 
Per Foot --1 I I I I Max. I Hax. I Energy I Efficiency I 

I ' Fran I I I I I Tensile 1Transfer I (Ram Wt.) l (Transfer Energy I 
I Fran I Dr iv i ~ I RS With I FMax. I Max. c:anp. I C'l'Eli I Stress I F.nergy I X Stroke I tta ted I 

Depth.Feet* I Analyzer lRecord I J-0. 20 Kips I Kips I Stress KSI I Kips I K S 1 Fr. ICips I Fr. kips I Hmaer Energy) I 

-12_0_' --9-u -lotg pi le sec lion I I I I I I I I 
80' I 79 I 40 I 463 I 382 23.8 0 I 0 10.9 !Rated I 16.5 percent \ 

85' I 47 I 34 l 366 355 22.1 0 I 0 9.1 1~::; .. I 13.8 percent I 
90' I 46 I 32 I 390 379 23.6 0 0 10.9 166.100 I 16.5 percent l 

92' I 35 I 33 I 381 392 24.4 0 0 12.2 Foot Kips I 18.5 percent I 
94' 

95' 

46 

46 
33 I 397 400 24.9 0 0 11.8 I 17 .9 percent 1

1 I I 
31 I 384 394 24 .5 0 0 I 11.4 I 17 .2 percent I 

96' •1 46 j 38 I 417 398 24.8 0 0 I 11.7 I 17.7 percent 1
1 I I I I 

97' I 66 51 I 376 348 21.7 I o o I 9.7 I 14.7 percent I 
98' l 61 I 52 l 392 377 23.5 I 0 0 I 10.8 I 16.3 percent \ 
99' I 103 I 56 I 451 401 25.o I o • o I 12.2 I 18.5 percent I 
99'-4" I 97 I 80 I 444 I 394 24.5 I 0 0 I 11.0 I 16.6 percent I 
Driving c°'pleted at t9•_4u on ~arch 25, 1985~ Predpcted ult'inate ~tatic poad cap~ity = 444 !Kips= 222 ~ons I 

I I I I I I I I I I I 
I I I I I I I I I I I 
I I I I I I I I I I I 

Remarks 

l , 

1 
I I 

1 1 
_ 1. I_ '. -~-

""'~1)"'7i-st_anc_e-af~ran the ground line to pile tip. Haxllllllll allowable caopress1ve or ~ensile dr1v1n9 stress= 
RSTC• Ultimate Static Resistance 0,9 Fy • 0.9 X 36 • 32.4 IC S I . 
tM\X • Haximun measured force in pile at the transducer location. J • Dilllpi• parameter (depen:ls on soil type) 
~ • Huiaa canputed tensile force anywhere in the pile. 



1-215, SALT LAKE CITY UTAH 
TABLE 2 SlNtARY Of DYNAMIC MONITORING RESll.TS 

Site No.l (40 1 -3•) + (40'-3N) + (40'-3N) 
Dates March 22 and 25d 1985 Pile ~th '" 120 1 -9• 

tZ-3/~•o.u .•. 375 wall, 
Pile TypecJnsftd eQJf pipe Pile No. 1 (Long Jest PiJe), Site r.>-1 
HIiimer Type Single Acting Djesel ~r ttidel Qe)gag, D-3202 

HIiimer Rated F.nergy 66, 100 foot Poypds 

I I I I I I I I 
Blow c.omt I I I I I I I Himner I Transfer I 

Per Foot ---1 I I I I Max. I Max. I F.nergy I Efficiency I 
I I Fran I I I I I Tensile 1Transfer I (Ram Wt.) I (Transfer F.nergY I 
I Fran lorivi~ I RS With I FMax.1 Max. c:anp. I CTEN I Stress 1F.nergy I X Stroke jttated I 

Depth.Feet* I Analyzer !Record I J-0.2 Kips! Kips! Stress KSI I Kips I KS I 1FT. Kips ! Fl'. Kips I Haner F.nergy) I Rsnarks 

40'-3" lont pile sectron. 0rivfng started onjMarch f2, 1985. j j j I .,. j I 
6' I 20 I -- I 58 I 219 I 15.0 I 47 I 3.2 I 8.7 I ~ I 13.2 percent IHilllller stroke was not measured 

26' I -- I 1 I 14 I 203 I 13.9 I 57 I 3 9 I 8 2 I : I 12 4 percent !during driving. Therfore. trans-
l I I I • I • o I • fer efficiency is cC111puted based 

35' I -- I 1 I 14 I 196 I 13.4 I 51 I 3.5 I 10.2 I (:. I 15.4 percent Ion rated hn11er energy rather 
Driving c~pleted at 17'-0". Afother 40'-3" ~ection1was welded to lhe dr~ven sectJon and I r-: I ithan the•actual hnaer energy. 
driving wa1 continuedlon March 2 1985 (Total Lenoth = 80'6") f 1 1 I :g I 1Hclllller dld not work properly fran 

I ' • r " • I I I I 10' to 50' 
45' 1

1 
-- I 3 I 53 270 18.5 I 79 5.4 I 9.3 1

1 
M 14.l percent I • 

I I I » I 
50' I -- I 8 I 80 279 19.l I 67 4.6 I 8.1 I ~ 12.3 percent I 
52' I -- I 47 I 116 217 14.9 I 10 0.7 I 3.8 I .5 5.7 percent \ 

55' I 82 I 83 I 183 291 20.0 I 2 0.1 I 7.1 I ~ 10.7 percent I 
60' I 60' : 62 I 209 304 20.9 I 0 0 I 7.6 I J 11.5 percent \ 
64' I 70 I 64 I 196 284 19.5 I O O I 6.5 I ~ 9.8 percent I 
69' 1

1 
37 1

1 
34 I 157 254 17 .4 I o o I 5.3 I ~ 8.0 percent I 

I I I I IX I 
73' t 31 I 34 I 256 367 25.2 I o o I 11.6 I 17.5percent I 
77' ! 32 I 25 I 195 330 22.6 I O O I 8.3 I 12.6 percent 1

1 .. 1 I I I I 
Driving c1pleted at f1'-0". A•other 40'-3" ~ection was welded to lhe dr~ven section and driJing continudd on March 22. 198j. 

I I I I I I I I I I l 
-A'()istance frcm the ground line to pile tip. Hax1nun allowable CClllp!essive or ~enslle driving stress= 
RS TC• Ultimate Static Resistance 0.9 Fy • 0.9 X 36 • 32.4 IC S I 
H-IAX • Max~ oeasured force in pile at the transducer location. J • Dampirg parameter (depends on soil type) 
~ • Hax-. canputed tensile force anywhere in the pile. 



1-215 SALT LAKE CITY UTAH 
TABLE 2 SIJl4ARY Of DYIWUC HONIHIUNG RESlLTS 
(Continued) Site No. 1 . (40'-3N) + (40'-3") + (40'-3" 

Dates March 22 and 25, 1985 Pile ~th _= .... 1=2"'-0_'-..:-9_" ______ _ 
12-3/11*0.0.,u.375• wall 

1 1 ( T .1 ) . 
Pile Type cJosed aAd pipe Pi e No. Long est Pt e , S1te No. 

Hamner Type Single Acting Diesel Hamner tt>del Del•19. 0-3002 

Hamner Rated Energy 66. 100 Foot Poynds 

I I I I I 
I Blow ernnt I I I I I I 
I Per Foot I I I I I Max. I Max. 

I 
Hanmer I Transfer I 
Energy I Efficiency I 
(Ram Wt.) I (Transfer EnergY I 
X Stroke I Hated I 
Fr. Kips I Hanner Energy) I 

I I Frau I I I I I Tensile 1Transfer 
I Fran loriving I RS With I fMax.t Max. Canp. I~ I Stress 1Energy 

Depth,Feet* I Analyur !Record I J-0. 2 Ups! Kips! Stress KSI I Kips I K S I 1Fr. Kips 

I 
I ~ i I I I I ion I I i I 

ou· j 4U • 37 280 I 333 I 22.8 I O O I 8.9 

81' I 53 49 371 425 I 29.l IO O I 16.1 

85' I 24 25 227 309 I 21.2 I O O I 7 .5 

90' I 31 25 188 289 I 19.8 I 12 0.8 6.6 

92• l -- 25 190 321 I 22.0 I 21 1.9 8.9 

94' I 23 22 181 315 I 21.6 I 31 2.1 8.5 

98' I 60 38 199 301 I 20.6 112 o.8 1 .4 

"' Q. 
•r-
;..: 

+" 
0 
0 ..... 

'"'! 
'° '° 
II 100' I 76 81 I 270 302 1 20.1 Io o 7.3 

101' 1
1 131 123 I 358 396 I 27 2 I o o 13 5 I ~ I I • I • I '-

10l'-7M I 86/7" 85/7" I 385 407 I 27 .9 1 0 I O 15.0 I ~ 
Drivi~g c~leted at ~01'-7" onlMarch 22, 198l. Pr~icted ultimatelpile l~ad capac ty = I '-
38? K1ps = }92 Tons. 1Retap (redriving) was p rfonne on March 25, i985 (6 hours aher I ; 
in1tial drfin9 was cqnpleted). I I l I I Ii 

101'-7 1/21 57 blows I ' 50 I 697 I 564 I 38.7 I O I O I 29.2 I i 
I for 1/2" I I I I I I I I ~ 

Predicted ~ltilllate piie load cadacity after situp = 197 Kips= 349 ions I I I a:: 

I I I 13.5 percent I 
I 24.4 percent I 
I 11. 3 percent I 
I 10.0 percent I 
I 13.5 percent I 

12.9 percent I 
11.2 percent I 
11.0 percent I 
20.4 percent \ 
22.7 percent I 

I 
I 
I 
I 

44.2 percent I 
I 
I 
I 

Remarks 

I I I I I l I I I I 
1'1)istance fran the ground line to pile tip. Hax

1Jmwi allowable canpressive or ~ensllectrlving stress = 
RSTC • Ultimate Static Resistance U.9 Fy • ().9 X 36 • 32.4 IC S I 
flWC • Maximua measured force in pile at the transducer location. J • Dalllpi" par811eter (depends on &Oil type) 
C'lu. • Haxiaq canputed tensile force anywhere in the pile. 



I-215 SALT LAI<£ CITY UTAH 
TABLE 3 SiHOOlY OF DYNAMIC dllOUNG RESll.TS

Site No. 1 . (40 1 -6 ■) t (43'-0N) R 83'-6" 
Dates March 22 and 25 1 1985 ;ue ~th 

12-3/4•u.D.0.37S•waii ----------
Pile Type cJosed eod pipe Pile No. 2(Short Jest PjJe),Stte Np 1 
Hamer Type Single Acting QjeseJ ~r tblel 0e1ntas, 0-3002 
Hllllller Rated Energy _66,100 foot Pounds 

I I I I I I I I 
Blow C'.olllt I I I I I I I Hoomer I Transfer I 

Per Foot I I I I I Max. I Max. I Energy I Efficiency I 
I ' rran-1 I I I I Tensile ITransfer I (Ran Wt.) I (Transfer F.nergy I 
I Fran loriving I RS With I tHax.IHax. Canp. 1crm jStress 1Eoergy I XStroke IHated I 

Depth,Feet* I Analyzer !Record I J-0.2 kips! kips I Stress lSl I Kips I k SI jFr• kips ! Fr. kips t Haolllet F.nergy) I Remarks 

40 1--=-611-lon~ pile sect Ion. DrivJng started onjMarch j5, 1985. j j I j ; j I 

5' I 26 l -- I 55 1
1 

147 I 10.1 I 2 I 0.1 I 4.3 I :.i: I 6.5 percent \ Hilllller stroke was not measured 
20 , I I 4 I l 1 I 11 I I 2 I 7 t; I ll 1 during driving. Therefore, 

I -- I 
3 

I 
74 

I •9 I 46 I 3• I •4 I &. I • percent I transfer efficiency is canputed 
25' I -- I 1 I 35 I 227 I 15.6 I 58 I 4.0 I 7 .1 I .... I 10.7 percent \ based on rated hilNler energy 
30' II -- I 1 I 48 I 229 I 15 7 I 50 I 3 4 I 10 9 I '° 16 5 percent I rather than the actua 1 hilllller 

I I I • I I • I • '° • energy. Hc1111er prob te11s frcn 
35' I -- 1 5 I 62 1173 I 11.9 I 4 I 0.3 I 6.7 I ~ 10.1 percent 1a• to 47'. 
Driving c~leted at l6'-0". Al43'-0" sectiolf was wilded to the drlven seJ:tion andldriving I ~ I 
was continLted on Marct1 22, 1985

1
(tota1 lengthI= 83'-,.'). I I I I ! I 

40' I -- 2 I 18 I 237 16.3 I 96 I 6.6 I 10.9 I ~ 16.5 percent I 
45' I -- 4 I 20 I 242 16.6 I 99 I 6.8 I 10.5 I i 15.9 percent t 
50' I 23 22 I 120 I 274 18.8 I 56 I 3.8 I 7 .3 I • 11.0 percent \ 

51' I 43 42 l 160 I 337 23.1 160 I 4.1 I 11.1 I I 16.8 percent I 

I 48 48 I 145 I 322 22.l I 61 I 4.2 I 9.9 I a:: 15.0 percent I 

I 48 47 I 165 I 311 21.3 139 I 2.7 I 9.0 I I 13.6 percent I 
I 62 62 I 202 I 336 23.0 I 22 I 1.5 I 10.7 I I 16.2 percent I 
I 30/6" 33/6" I 205 1329 22.6 I 28 I 1.9 I 8.9 I I 13.5 percent I 
I I I I I I I I I 

>\'J)istance tr!m the grourxl line to pile tip. I Max11lll1Jlalloo
I
6Ie ~ive or-tensHe~ddving stress " 

RSTC • Ulti ,ute Static Resistance U.9 Fy • 0.9 X 36 • 32.4 K S 1 
R1AX • Haxi llPl measured force in pile at the transducer location. J • Dampi~ paraneter (4epeads on soil type) 
CIU • Haxii UII canputed tensile force anywhere in the pile. 

52' 

53' 

54' 
54'-6N 



I 215 SALT LAKE CITY UTAH 
TABLE 3 SIMRY Of DYNAMIC OITOIUNG RESlLTS 
(Continued) Site No. 1 

Dates March 22 and 25 1 1985 Pile ~th (40 1 -6 11
) + (43'-0") = 83'-6" 

IZ-3J4•u.o .• u.375 wall . . 
Pile Type c)osed eod pipe Pile No.2{Short Test P1le), S1te No. 

Hamner Type Single Acting Diesel HasaDer tt>del Delllla~. 0-3002 

I 
Blow Cot.alt I 

Per foot I 
I I Fran-1 
I Fran loriving I 

Depth.Feet*! Analyzer !Record I 

I 
I 
I 

RS With I 
J-0.2 lCips I 

I 
I 
I 

FMax.1 Hax. Canp. 
lCips I Stress iSl 

HIIPmer Rated F.nergy 66,100 Foot Pounds 

I I I 
I I I 
I I Max. I Max. 
I I Tensile 1Transfer 
I crm I Stress 1Energy 
I Kips I K S I 1Fr, lCips 

I 
I Hamner I Transfer I 
I Energy I Efficiency I 
I (Ram Wt.) I (Transfer Energ,y I 
I X Stroke I Kated I 
I Fr. lClps I Hamner Energy) I 

Driving c~pleted at i4'-6" on ,arch 22, 19851 Predlcted ultilllate t· ile 1..id capaciky = 1
1 

i 1
1 205 Kips = 1103 tons. I I I f T I I III I 

~e~ap (redrti~ing) of ~3'-6" lon~ pile was pertonned ♦n March 25 1 19♦5 (60 ~ours af~r the I i I \ 
1n1tial dr,vrng was cf'pleted). I I I I I I ~ I I 
54'-10" I 55/4" I 43/4" I 386 I 398 I 27.3 I o I o 13.2 \ (:_ I 20.0 percent \ 
Predicted 4ltinate pifo load ca~acity after s•tup = }86 Kips = 193 tons. I I J \ I 

I I I I I IQ I I 
I I I I II I I I I I I ~ I I 
I I I I t I I 
I I I ~ I I 
I I I ► I 
I 

I I ; I 
I I Iii I 

I I I :i: I I I I ~ I 
I 

I I ~ I 
I I a:: I 

I I I I 
I I I I 
I I I I 

&marks 

---- I I I -+--~ I I 
-ADistance j WI the grourxl line to pile tip. Haximun allowa6le <;OOIP!'.essive or ~enslle driving stress= 
RSTC • Ult 111te Static Resistance U.9 Fy • 0.9 X 36 • 32.4 IC S l 
~ • Max; ·.m measured force in pile at the transducer location. J • o.api.-. parameter (depends on soil type) 
Clffi • Hau ua CQll()Uted tensile force anywhere in the pile. 



1-215 SALT LAKE CITY, UTAH 
TABLE 4 SlJtlARY Of DYNAMIC MONITORING REStl.TS 

Site No. 2 
Dates March 28, 1985 
Pil Type 14•0.o.,u.375* wall 

(40 1 -6 11

) + (40'-6") + (40 1 -6 11

) 

Pile ~th = 121 • -6" ----------
8 clo,ed &Ad pipe Pi 1 e No.3 (Reaction), Site No. 2 

Hanaer Type Single Acting Diesel Hlmaer ltldel Oelma_g_, 0-3002 
HIiimer Rated Energy J§~lOO Foot Pounds 

I I I I I I i I 
Blow Coult I I I I I I I Hmnner I Transfer I 

Per Foot I I I I I Max. I Hax. I F.nergy I Efficiency I 
I -i:'r~I I I I I Tensile 1Transfer I (Ran Wt.) t (Transfer Enerp I 
I Fran loriving I RS With I FMax.j Hax. C'.anp. I CTE1' I Stress 1Energy I X Stroke fflated I 

Depth.Feet* I Analyzer !Record I J-0.2 Kips! Kips I Stress lSI !Kips I Ks I ,rr. kips ! rr. t::lps 1Hanaer F.nergy) I Remarks 

40 1 -6 11 long pile sectlon, driviig started on "arch 2f, 1985. j j j I j I 

20' I -- I 1 I 0 I 225 1
1 

14.0 I 88 I 5.5 I 6.4 1
1 

.; I 9.7 percent !~c11111er stroke was not measured 
,,o, I 7 I I I I :,,.: I !Ouring driving. Therefore, 

I -- I O I 237 I 14 -8 I 105 I 6 •5 I ll.l I .... I 16 •8 percent ltransfer efficiency is cauputed 
Driving cm-,leted at ~5'-0". Adother 40'-6" tectionlwas welded to ihe drd,en sectibn and 

1
1 g I ~sed on rated hnaer energy 

driving wa1 continued 10n March 28, 1985 {tota lengtl = 81'0"). I I :: I ather than actual hialler energy. 

40' -- I 33 131 I 437 I 27 .2 I 136 I 8.5 17 .6 :g 26.6 percent °1!~1:rr:t:8, ed:;:~~ally fraa 

45' 11 I 6 56 I 282 I 17 .6 I 97 I 6.0 9.5 : 14.4 percent I 
50' 17 I 14 71 I 222 I 13.8 I 55 I 3.4 4.4 f' 6.7 percent I 

55' 10 I 5 30 I 272 I 16.9 I 101 I 6.3 11.7 ,5 17.7 percent I 
60' -- I 10 31 I 213 I 13.3 I 79 I 4.9 4.4 t 6.7 percent 1 

68' -- l 40 133 
1
1 290 I 18.1 I 40 I 2.5 6.3 i 9.5 percent 1

1 I I I I :x: 
72' 9 13 56 I 214 I 13.3 I 47 I 2.9 5.1 -o 7.7 percent I 

74' -- l 9 43 l 177 I 11.0 I 35 I 2.2 3.1 i 4.7 percent \ 

Driving c~leted at ~4'-6". Another 40'-6" ~ectionlwas welded to 4he driLen sect1bn and 1
1 driving c inued on ~arch 28, 1985 (total le gth = J21 1 -6 11

). I I I I 
I ' I l I I I 

I I I I I I I I I 
I I I I I I I I I 
I I I --L ·--.-.---- I I 

1.nistance , an the ground line to pile tip. HaxinUD allowable caupressive or ~ensiJe driving strt!s~ = 
RSTC • Ult •ale Static Resistance U.9 Fy • 0.9 X 36 • 32.4 IC S I 
f1WC • Hax JD measured force in pile at the transducer location. J • Daq>i~ parameter (depehls on soil type) 
CTm • Hllx, ua ccaputed tensile force anywhere in the pile. 



1-215 SALT LAKE CITY IITAH 
TABLE 4 sikwiv OF DYHAMIC MONIT<JllNG RESll.TS 
(Continued) Site No. 2 . (40'-6"} + (40 1-6 11 ) + (40'-6") 

Dates March 28.\ 1985 l'ile ~th=_ ~l.=:J?l .... '...:-61<,..11 ______ _ 

Pil Type t◄ •o.u.,U.375* wall Pil 3 (R i s· NO 2 e cJosed end pipe e No. eact en,, 1te • 
Hamler Type Single Acting Diesel Haller ltldel Dellla2, D-3002 

Hamner Rated Energy 66,100 Foot Pounds 

I I I I I I I I 
Blow O:>l.llt I I I I I I I Hanmer I Transfer I 

Per Foot __ -1 I I I I Max. I Max. I Energy I Efficiency I 
I I Fran I I I I I Tensile 1Transfer I (Ram Wt.) I (Transfer Energy I 
I Fran lorivi~ I RS With I FMax.jHax. Canp. IC'I'D" I Stress 1Energy IX Stroke IKated . I 

Depth.Feet* ! Analyzer \Record I J-,0, 20Kips ! Kips! Stress lSI I Kips I K S I 1Fl'. Kips I Ff. Kips I Hamner Energy) I Remarks b I 1, I i i j I j I 
on I I I I 

I I I I I I 
75' I -- • 1 8 I 193 I 233 I 14.5 1 o 3.5 1 5.3 percent I 
80' I -- I 95 I 262 I 332 I 20.7 O O 8.1 ~ I 12.3 percent I 
81' I 107 I 126 I 187 I 217 I 13.5 0 0 3.4 ~ 5.1 percent I 
82' I 240 I 215 I 207 I 270 I 16.8 O O 5.6 g 8.5 percent \ 
83' I 106 I 115 I 213 I 302 I 18.8 14 0.9 7 .0 .., 10.6 percent I 
84' I 107 I 78 I 292 I 340 I 21.2 0 0 8.9 ; 13.5 percent I 
85' I 126 I 117 I 288 I 331 I 20.6 0 0 8,4 11 12.7 percent I 
85'-6" I 210/6" I --- I 289 I 335 I 20.9 O I O 8.5 ~ 12.9 percent \ 
Driving cootileted at R5'-6" on 4arch 28, l985J Pred1cted ultwate ~ile lo~d capaci~y = ~ I 
289 Kips = (145 Tons. l I I I I • I I ""' I 

I I I I I I I I I t I 
t
1 

I I I I I I I I i I 
I I I I I I I ::c I 

I l I I I I I I I -0 I 
I I I I I I I I ~ I 
I I I I I I I I IX I 
I I I I I I I I I 
I I I I I I I I I 

"'Distance-, an the grOUM line to pile tip. I I Hax
1
UIUII allaJ61e ~essive or ~ensile driving stress • 

RSTC • Ultimate Static Resistance U.9 Fy • 0.9 X 36 • 32.4 K S I 
f1'W{ • Haxi.oun measured force in pile at the transducer location. J • Dallpi~ paraaeter (depends on aoil type) 
Cim • HaxUIII.ID canputed tensile force anywhere in the pile. 



1-215, SALT LAI<£ CITY, UTAH 
TABLE 5 SllllARY Of DYNAMIC HONITIJllNG RESLlTS 

site No• 2 ( 40 I -6 M) -t ( 40 I •6 II ) -t( 28 I -6 II ) 

Dates March 28-29, 1985 Pile Lercth., 109'-6" 
12-374*0.D. ,0.3751 wall ----------

Pile Type closed eod pipe Pile No. 1(1 ong lest ene), sue uo 2 
Hamler Type Single Acting Diesel Hmaaer tbtel Dellllag, 0-3002 

I 
Blow c.otnt I 
Per Foot ---1 

I I Fran I I 
I Fran lorivi~ I RS With I 

Depth.Feet* I Analyi.er !Record I J-0.20 Kips I 

I 
I 
I 

FMax. I Hax. c.anp. 
Kips I Stress KSI 

Hamer Rated F.nergy ~100 Foot Poynds 

I I 
I I I 
I I Max. I Hax. 
I I Tensile 1Transfer 
I Cim I Stress 1F.nergy 
I Kips I K S I 1Fr. Kips 

I 
Hanmer I Transfer I 
F.nergy I Efficiency I 
(Ram Wt.) I (Transfer F.nerp I 
X Stroke I Hated I 
Fr. Kips I Hamer F.nergy) I Remarks 

40'-6" loo~ pile section. Driving started onlMarch f8, 1985. Monitoring ~as not Jf.rfo1111ed fdr the firstj40'-6" section 
since it w~s driven i very sof soils without devel♦ping any resislance. Another ~0'-6" sec.ion was welfed to the driven 
section an4 the drivi g was con inued on Marc6 28, lt85. I I 

I 
I 
I 

36' -- -- I 0 I 279 19.1 1135 9.3 10.0 .,, I 15.1 percent 
40' -- -- I 103 I 293 20.l I 68 4.7 7 .3 ~ I 11.0 percent 
45' -- 5 I 36 I 281 19.3 I 95 6.5 13.8 ..., I 20.9 percent 

50' -- 7 I 48 I 273 18.7 I 69 4.7 11.4 ~ I 17.2 percent 

60' -- 8 I 81 I 282 19.3 I 89 6.1 7.4 ,-: 

66' -- 6 I 12 I 226 15.5 I 33 2.3 18.2 :g 

70' -- 14 I 41 I 258 17.7 I 82 5.6 9.1 ~ 
76'-5" -- -- I 1 I 251 17.2 I 101 7.3 8.1 t 
Driving canpleted at Mi'-5". Al28'-6" long s~ction 'fas welded to t~e drivfn sectio~ and ~ 
driving wa51 resuned 01 March 281 1985. I I I I I i 

I I I I I I I I • 
I I I I I I -c 

I I ', I I I I !! 
I I I I I I I ;: 

I I I I I 

11.2 percent 

27.5 percent 

13.8 percent 

12.3 percent 

I Hilllller stroke was not measured 
I during driving. Therefore, 
I transfer efficiency is CClllputed 
I based on rated hillllller energy 
I rather than the actua 1 hamier 
I energy. 

IHilllller operated erratically 

1until the pile tip reached 79' 
below the existing ground. 

I ! I I I ! I 
Haiuiun ~allowa6le CClllp!essive or tensile drfring stress "' 

u.9 Fy • 0.9 X 36 • 32.4 KS I • ""Distance f:an the ground line to pile tip. 
RSTC • Ultimate Static Resistance 

J • o.pi,. parameter (depenis on soil type) ~ • Haxinun measured force in pile at the transducer location. 
C'lu. • HaxUIUII canpuc:ed tensile force anywhere in the pile. 



I-215 1 SALT LAKE CITY, UTAH 
TABLE 5 SllltARY Of DYNAMIC MONIT<MIING RESll.TS 
(Continued) Site No. 2 (40 1 -6•) + (40 1 -6•) + (28'-6 

Dates March 28-29, 1985 Pile-~th • 109°-6• 
Pile TypeHo~~-~oS· O~Qrs•wa ~ I Pile No.-1 (-L-on_g_T_e_st-P 1-. 1-e )-.-s l-. t-e -No-.-2 

Hanner Type Sin2le Acting Diesel ~r Hodel ~dq, D-3002 

Hamler Rated Energy ~100 Foot Pounds 

I I I I I I I I 
Blow c.owt I I I I I I I tanner I Transfer I 

Per Fool ---1 I I I I Max. I Max. I Energy I Efficiency I 
I I Fran I I I I I Tensile ITransfer I (Ram Wt.) I (Transfer EnergY I 
I Fran I Drivi~ I RS With I fMax.1 Max. C'.Qnp. I CTEN I Stress IEiiergy I X Stroke I Kated I 

Depth,Feet• I Analyzer lRecord I J-0. 20 Kips I Kips I Stress lSI I Kips I K S I 1Fr. Kips I Fr. Kips I HIiimer Energy) I Remarks 

109'-6• ltng pile settion I I I I I I I I I 
78' l -- · I 38 I 238 I 327 I 22.4 I 12 I 0.8 I 9.1 I 13.8 percent I 
79' I 80 I 73 I 201 I 294 I 20.2 I 11 I 0.7 I 7 .7 I 11.6 percent I 
80' I 96 I 93 I 230 I 311 I 21.3 I 2 I 0.1 I 8.4 '"! I 12.7 percent I 
80'-4" I 47/4" I -- I 224 I 302 I 20.7 I 1 l O l 8.1 ~ l 12.3 percent I 

Driving c~pleted at180'-4" onlMarch 28, 19J. Pr~icted ultinat{ene load capaJity ? I I 
= 224 Kip) = 112 tonl. Retap fredriving) pertormedt on March 29, lf'HS (24 hours aiter the QI I I 
initial dfiving was lanpleted)t I I I I ~ 1 I 

I I I I I I I t I I 
80'-6" I 62 I -- I 606 I 485 I 33.3 I o o I 21.8 1; I 33.0 percent I 

I I l I I I I i I I 
Predictedjultinate p•le load cppacity after ~etup =1606 Kips = 303j tons. I -o I I 

I I I I I I I , I I 
I I I I I I I ~ I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 
I I I I I I I I I 

~--~I ___ I .--=-:----''---- I I I I _ __..,'.,---:---~-;--;-.~' .-~-------
"'1>istance fran the ground line to pile tip. Haxiuun allowable c;anpress1ve or ~ensile dr1v1n9 stress= 
RS TC• Ultimate Static Resistance U.9 Fy .• 0.9 X 36 • 32.4 K S I . 
HiAX • H.lxiaun measured force in pile at the transducer location. J • Ollplpu~ paraneter (depeoos on soil type) 
Ciffi • HaxilauD canputed tensile force anywhere in the pile. 



TABLE 
1-215 SALT LAKE CITY UTAH 

6 StiWAY Of MNAMIC MONITOIU~ REStl.TS 
Site No. 2 

Dates March 28-29 1985 

Pile Type]t;U~·~a·iYP~7SNwi11 

Haa:mer Type Sing le Acting Oiese 1 

Pile Lergth {40'-6N) + (10'-6M) = 81'-0N 

Pile No.2(Short Test Pile},Sit§ No. 2 
Hamer tt>del Oe lmag, 0-3002 

I 
Blow ~t I 
Per Foot I 

I I Frein-I I 
I Fran loriving I RS With I 

Depth.Feet* I Analyzer !Record I J-0.20Upsl 

I 
I 
I 

FMax.j Max. f.anp. 
Kips I Stress lSI 

Haapier Rated F.nergy ~ 100 Foot Pounds 

I I I 
I I I 
I I Max. I Max. 
I I Tensile 1Transfer 
I CTEN I Stress 1Energy 
I kips I K S I tFr. Kips 

I 
I Hanmer I Transfer I 
I Energy I Efficiency I 
I (Ram Wt.) I (Transfer Energy I 
I X Stroke I Mated I 
I FT. Kips t llalllller F.nergy) I Rsnarks 

Driving f~r the first 40'-6" lpng section wet; not llf)nitored becau¥ the ~riving wts perfonaef1 in very sqft soils. Anotherj40'6u section was welded to the 
driven sett ion and \e drivin~ was continu~ on Maffh 28. 1985. I I I I I 
40' -- I -- I 102 I 2931 20.l 1

1 
75 1

1 
5.1 9.0 I 113.6 percent I Hc11111er stroke was not measured 

, I 21 I I 1 .... I • during driving. Therefore. 43 18 
1 I 48 16 I 8•0 I 15 I LO l.2 I '° I 1.8 percent I transfer efficiency is canputed 

48' 8 I 7 I 28 I 201 I 13.8 I 79 I 5.4 4.7 I '° I 7.1 percent \based on rated hcDller energy 
50' 14 I 6 I 24 I 191 I 13.1 I 76 I 5.2 5.0 I ; \ 7 .6 percent I~!!~:~. than the actual hc11a1er 

55' -- I 3 I 4 I 1251 8.6 I 49 I 3.4 3.0 I t I 4.5 percent I 
60' -- I 17 I 59 I 158 I 10.8 II 22 II 1 5 3 3 I .5 I 5 0 percent 1Hc11111er operated erratically 

I I 1 • • '- I • during driving of this pile. 
65' -- I 9 I 20 I 1121 7.7 I 221 1.5 3.0 I 411 I 4.5percent I 
68' -- I 20 I 119 I 296 I 20.3 I 23 I 1.6 14.8 I J 22.4 percent I 
Driving c~pleted at,70'-0" onlMarch 28, 198~. Prericted ultilnatel pile load capa ity = I ~ I 
119 Kips I 60 tons. I I I I I I I : I 
Retap (refriving) petformed onlMarch 29, 1981> {24 hpurs after the ~nitiai driving\was I I 
canp 1 eted ! I I t I I I I I 
70'8" I 75 I 78 I 566 I 475 l 32.6 I O I O I 19.4 I 29.3 percent I 
Predictedjultilnate p~le load c~pacity after ~etup =1566 Kips= 2831 tons. I l I I 

I I I I I I I I I I 
I I I I I I I I I I 
I I I --L-~I I J 

"'l>istance f~an the ground line to pile tip. Maxinun allowable canpressive or ~ensile driving stress 3 

RS TC• Ulti 1ale Static Resistance U.9 Fy • 0.9 X 36 • 32.4 KS I 
»we • Maxi ILPI aeasured force in pile at the transducer location. J • Dalllpq parameter (depends on soil type) 
CI». • Maxi aa canputed tensile force anywhere in the pile. 



1-215, SALT LAKE CITY, UTAH 
TABLE 7 SlltlARY Of DYNAMIC MOIUTORIN6 RES~TS 

Test Site No. 3 (61 1 -0•) + (59'-0•) + (27•-0•) 
Dates April 8-9, 1985 l'ile ..... th _=_1_4_7'_-0_• ______ _ 

Pil Type 14- U.u.,0.J1S1 wall 
e cJosed eod p1pe 

ttm.r Type Single Actipg Diesel 
Pile No. 2 (Re4ction Pile). Site No. 3 

llamller lt>del Del1949. Q-3Q02 

I 
Blow Cou-lt I 
Per Foot , I 

I , Frein-I 
I Fran lorivi~ I 

Depth.Feet* I Analyzer !Record I 

I 
I 
I 

RS With I 
J-0.30 Kips I 

I 
I 
I 

FMax.1 Max. Cnnp. 
Kips I Stress lSI 

Hlilmer Rated Energy 66.100 foot pounds 

I 
I Hamner I Transfer I 

Energy I Efficiency I 
(Ran Wt.) I (Transfer Enerp I 
X Stroke I Mated I 
rr. Kips I HIiimer Energy) I 

I I I 
I I I 
I I Max. I Hax. 
I I Tensile 1Transfer 
I CTEN I Stress 1Energy 
I Kips I K s I ,rr. Kips Remarks 

61'-0" lo,tg pile secpon, drivlng started onlApril ~. 1985. j j i ; I I 

10' I -- I -- I 62 376 I 23.4 I 95 I 5.9 10.7 I : I 16.2 percent \ Hc11111er stroke was not aeasured 
15' I -- I -- I 161 343 I 21 4 I 38 I 2 4 7 1 I g I 10 7 percent I during driving, therefore, 

I I • • • I ..,. • I transfer efficiency is coaputed 
20' I -- I -- I 149 299 I 18.6 I 5 I 0.3 6.0 --: I 9.1 percent I based on rated haaer energy 
30' I -- I -- I 87 262 I 16.3 I 34 I 2.1 5.3 ~ I 8.0 percent \ ~!!~;_ than the actual llaiaer 
42' I -- I 19 I 64 264 I 16.4 I 48 I 3.0 5.6 ~ I 8.5 percent I 
50' I 17 I 16 I 67 283 I 17 .6 I 55 I 3.4 5.6 t 8.5 percent I 
55' I 20 I 20 I 79 255 I 15.9 I 0 I 0 6.4 ~ 9.7 percent I 
56' I 23 I 21 I 65 250 I 15.6 I 37 I 2.3 5.1 Qj 7.7 percent I 
56' -2" I 8/2" I -- I 69 l 256 I 15.9 I 12 I 0.7 4.9 J 7 .4 percent \ 

Driving cqnpleted@ ~6'-2". A149'-0" sectio~ was w♦ lded to the dr1ven set;tion andtdriving "2 I 
was resunqd on April 19, 1985. 1(Total lengthl= 120' ♦0".) I I I 'li: I 
59' I -- I 21 I 131 I 202 I 12.6 I 21 I 1.3 I 2.2 cs: 3.3 percent \ 
65' I 28 I 18 I 145 I 413 I 25.7 I 85 I 5.3 I 13.3 15.1 percent I 

70' I 30 I 15 I 130 I 446 I 27.8 1105 I 6 •. 5 I 16.0 24.2 percent \ 
80' I 53 I 54 I 139 I 290 I 18.l I 36 I 2.2 I 5.9 8.9 percent I 

I I I I I I I I I 
I I I _J._ I. . = 

"'Distance fran the ground line to pile tip. Hax1DU11 allowable ~ess1ve or ~ens He driv rng stress 
RS Ul • s • o- • u.9 Fy - 0.9 x 36 • 32.4 K s I • tunale tat1c N:Slstance J n-1 raneter (depends on soil type) »we • Haxioun measured force in pile at the transducer location, • _,.. ~ pa 
CID • Haxioun ccaputed tensile force anywhere in the pile. 



1-215, SALT LAKf f.lTY, UTAH -
TABLE 7 SllltARY Of DYNAMIC MONITORING RES&lTS 
(continued) Test Site No. 3 . (61 1 -0•) + (59'-0") + (27'-0") 

Dates Apri 1 8-9,. 1985 Pile ~th _=_.l...,4.._z • ... -0.._• ________ _ 

Pil 14*0.v.,O.lJS• wall, P~l No 2(R ti p·1 l Si No 3 e ~ cJo,id aad pipa • e • eac on 1 P_wde • 
Hamler Type Single Acting Diesel ~r tt>del Oelma9, 0-3002 

Hamler Rated f.nergy 661100 foot e2unds 

I I I I I I I I 
Blow c.ou-it I I I I I I I Hamner I Transfer I 
Per Foot I I I I I Max. I Hax. I F.nergy I Efficiency I 

I I fr~I I I I I Tensile 1Transfer I (Raia Wt.) I (Transfer Enerp I 
I Fran loriving I RS With I FHax.1 Hax. c:anp. I Cim I Stress 1Energy I X Stroke I Hated I 

Depth.Feet* I Analyzer IRecord I J-0.30 lips I kips I Stress KSI I Kips I k S I 1FT. Kips I FT. Klpe I Hmaer Energy) I 

Driving ol 120'-0" 1tng sectio~ (April 9, 1~5). I I I I I J I 
90' I 22 I 21 85 I 249 I 15.5 I 43 2.7 I 5.2 I I 7.9 percent \ 
93' I 41 I 38 174 I 311 I 19.4 I 12 0.7 I 6.7 I I 10.l percent I 
98' I 26 I 26 114 l 270 I 16.8 I 28 1.7 I 5.4 I ~ 8.2 percent I 

102' I 53 I 52 103 I 182 I 11.3 I 0 0 I 2.0 I :; 3.0 percent I 
105' I 20 I 17 123 I 304 I 18.9 I 40 2.5 I 6.3 I g 9.5 percent I 
llO' I 36 I 34 140 t 287 I 17.9 I 19 1.2 I 5.1 I :: 7.7 percent I 

115' I 19 I 20 137 I 357 I 22.2 I 40 2.5 I 7.9 I :g 12.0 percent I 
115'-4" I 13/4" I -- 119 I 383 I 23.9 I 72 4.5 I 8.0 • 12.1 percent I 
Driving cdllp1eted a~lll5'-4". IA 27'-0" 1ongtlsectioA welded to theldriveC, section land ~ \ 
driving wds continu""f on Apri119, 1985. (To al lentth = 147'-0").I I I t I 
118' I 52 I 51 I 275 I 387 I 24.l I 0 I 0 I 8.6 ~ 13.0 percent I 
120' I 50 I 48 I 332 I 475 I 29.6 I 0 I 0 I 13.6 GJ I 20.6 percent I 

121' I 183 I 179 I 377 I 471 I 29.3 I 0 I 0 I 14.4 J I 21.8 percent I 
122' I 420 I -- I 397 I 466 I 29.0 I 0 I 0 I 13.8 'fil I 20.9 percent I 
122'-l" I 179 I -- I 416 I 477 I 29.7 I 0 I 0 I 12.8 : I 19.4 percent I 
Driving cfp1eted@ f22 1 -l 11 onlApril 9, 19851 Predicted ultimate ,11e lood capaciky = 146 k rs= 208 to.to. . I 

~istance fran the grOl.Ol line to pile tip. I HaJtnun allowable caupresJive or ~ensile driving stress= 
RS Ul • s • o- • u.9 Fy • 0.9 x 36 • 32.4 K s I 

• tunate tat1c ncs1stance J n.-,.... ameter (deperda 00 soil type) 
fM\X • Haxiaua measured force in pile at the transducer location. • --.--~ par 
CID& • Haxillul callpUted tensile force anywhere in the pile. 

Remarks 



1-215 1 SALT LAKE CITY, UTAH 
TABLE 8 SIJIWlY Of DYNAMIC MONIT(IUNG REStl. TS 

Site No. 3 (SS'-0") -t (40'-0") ♦ (40'-0N) 
Dates April 8-9. 1985 
Pil Tuna 12-3/4•U.D.,0.l151wall 

e •1 .-:,10,ad &Ad pipe 

Pile ~th _•_l_ls_'_-0_" ______ _ 

Hlllaler Type Single Acting Diesel 
Pile No. l(Long Test Pt1e) 1Site No. 3 

~r tt:xlel Oellllag, 0-3002 

I 
Blow Coult I 
Per Foot I 

I -----Vr_cin_ 
I FrClll lorivi~ I RS With I 

Depth.Feet* ! Analyz.er !Record I J-0 .30 Kips I 

I 
I 
I 

FMax. I Hax. c.aop. 
Kips I Stress ~I 

Hilmer Rated F.nergy 66,100 foot Pounds 

I I I 
I I I 
I I Max. I Hax. 
I I Tensile 1Transfer 
I CJ'EN I Stress 1F.nergy 
I Kips I K S I 1"· Kips 

I 
I Hamner I Transfer I 
I F.nergy I Efficiency I 
I (Raia Wt.) I (Transfer F.nerp I 
I X Stroke I Hated I 
I n. Kips I Htmner F.nergy) I Remarks 

Driving qt 55'0" lorfg sectionjwas not monitqred beqause predrilli♦g was perfonnedLand casing was instalJed to avoid any n1Native skin friction 
forces OI] the pile. I A 40 1 -011

11on9 section !fas welqed to the driv,n pilel section rnd the dr\v1ng was co,tinued on April 9, 1985. (Total length 
• 95 •o•. ~ I I I I I I I I I I 
60' 1

1 -- I 30 I O I 243 1
1 16.7 1

1 
101 

1
1 6.9 I 10.9 I ~ 1

1 
16.5 percent I Hamier stroke was not •easured 

, I I I I ~ I during driving. Therefore, 
70 I -- I 48 I 62 118 I 8•1 I O I O I 2•4 ,.. I 3•6 percent transfer efficiency is caaputed 
80' I -- I 23 I O I 243 I 16.7 I 80 I 5.5 I 12.2 ~ I L13.5 percent I based on the rated h<11111er energ_v 
85' I -- I 41 I 95 I 239 I 16.4 I 17 I 1.2 I 5.4 --: I 8.2 percent I ~~!~:;. than the actijal hilllller 

90' I -- I 38 I 15 I 265 I 18.2 \ 80 \ 5.5 I 10.l :g 115.3 percent \ 
En~ of drfving a~ 94J-o". A_4p•-0u lon9 sectio~ wilt, welded to th~ driveq section land the • I I ~~~rtrer;~;i:e:r~~~~ic:!ly 
dnv ing w♦s cont 1nu_T on Apn 11 9, 1985 ( totaP p1 le pength = 135' -Of'). I I ~ I I caap leted at 126 , _8... w 

95' I 49 I 25 I 141 240 16.5 I 18 I 1.2 I 4.7 .5 I 7.1 percent \ 
100' I 89 I 135 I 144 239 16.4 I 1 I 0.1 I 5.0 t I 7.6 percent I 

105' I -- I 63 I 42 268 18.4 I 78 I 5.3 I 8.7 I , 13.2 percent I 
110' I -- I 42 I 55 249 17 .1 I 53 I 3.6 I 8.5 :c I 12.8 percent I 
115' I -- I -- I 113 241 16.5 I 0 I .o I 7.5 ~ 110.7 percent I 
120' I -- I 35 I 135 168 11.5 I 0 I 0 I 3.6 ex: I 5.4 percent I 
125' I -- ! -- I 89 267 18.3 I 52 I 3.6 I 7 .o 110.6 percent I 

____ I . I. I. .1 -;------
"'Distance 1 'Ill the grOURJ line to pile tip. HaxUIUII allowable c;aopfessive or ~ens He dnving stress 
RS TC• Ult ,Le Static Resistance U.9 Fy • 0.9 X 36 • 32.4 IC S I 
ft,l,\l( • Hax. 111 measured force in pile at the transducer location. J • Dlapq parameter (deperds on soil type) 
CID • Maxi ,.111 canputed tensile force anywhere in the pile. 



1-215, SALT LAKE CITY, UTAH 

lABLE 8 . SlltMARY Of DYNAMIC MOHITIIUNG RESll.TS 
continued) Site No. 3 (55'-0M) + (40'-0•) + (40'-0") 

Dates April 9-10 1 1985 Pile ~th _=.....:1=3.:;..5'_-0.:;..M ______ _ 
. 12-J/4•o.u •• o.J,s•wal r ( -

1 
> . No 

3 Pile Type,Josed eod piep Pile No.1 Long Test P1 e ,S1te • 
lillamer Type Single Acting Diesel Hamer M:ldel Delmag

1 
0-3002 

Hllllner Rated Energy 66,100 Foot Pounds 

. . I I I I I 
I Blow c.ou-it I I I I I I I Haamer t Transfer I 
I Per Foot I I I I I Max. I Max. I Energy I Efficiency I 
I ' Fran I I I I I Tensile 1Transfer I (Ran Wt.) I (Transfer Energy I 
I Fran l0riving I RS With I fMax.tHax. c.aup. jCTl:N I Stress 1Energy IX Stroke fKated I 

Deoth.Feet* I Analyzer !Record I J-0. 30 Kips I Kips I Stress lSI I Kips I K S I 1Ff. Kips I FT. Kips I lillamer Energy) I Remarks 
I I I i I I i I i I I I 

126 I 147 1 -- I 189 I 235 I 16.1 I O I O I 4.2 I I 6.4 percent \ 

12~'~8" I 215/8" I -- I 229 I 220 I 15.1 I O I O I 3.1 I I 4.1 percent I 
Or1v1n9 qmpleted atl 126 1 -8".1 Predicted ult:tinate 14ile load capac~ty = 2!9 Kips =lus tons. I I I 

I .. I I . I I I J I I I I 
Retap (re~r1v1ng) pe~fonned OrljApr1I 10, 1981> (24 tf>urs after the 11nitial driving 1was I I 
canp leted,. I I I I I I I 
126'-9• 1136/1" I -- I 549 I 583 I 40.0 I O O l 17.3 26.2 percent I 
Predictedlultimate p~le load chpacity after fetup J 549 Kips = 27~ tons. I I 

I I I l I I 
I I I I I 
I I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I 
I I I I I I 
I I I I I I 
I I I _ I ! · 

-A'[)istance 1 ·an the ground line to pile tip. Haxinun allowable ~essive or ~ensile driving stress a 
RSTC• Ult: 111te Static Resistance U.9 Fy • 0.9 X 36 • 32.4 K S I 
RWC • Max! unmeasured force in pile at the transducer location. J • Daalpi .. pareeter (depends on soil type) 
~ • H1uurU1 canputed tensile force anywhere in the pile. 



1-215, SALT LAKE CITY, UTAH 
TABLE 9 SIJtlARY Of OYtWUC MONITOOIH6 RESULTS 

Test Site No. 3 (40'-0") + (40'-0") + (40'-0") 
Dates April 9-106 1985 ~ile ~th= 120'-0" 
Pile Type!io;:•e~:·p~!!5' wall, Pile No.-2(_S_ho_r_t_T_e-st-Pi_l_e_).-S-it_e_No_. 3 

Haaaer Type Single Acting Diesel tlilmler Hodel Oelmag. 0-3002 

I 
Blow (:ou)t I 

Pet Foot __J 
I I Fran I 
I Fran lorivi~ I 

Depth.Feet• ! Analyzer !Record I 

I 
I 
I 

RS With I 
J-0. 30 c:tps I 

I 
I 
I 

FMax.j Max. Canp. 
Kips I Stress KSI 

U-r llated Energy 66,100 foot pounds 

I I I 
I I I 
I t Max. I Hax. 
I I Tensile 1Ttansfer 
I crrn t Stress I F.nergy 
I Kips I K S I 1FT, Kips 

I 
I Hamner I Transfer I 
I F.nergy I Efficiency I 
I (Ram Wt,) I (Transfer F.netgy I 
I X Stroke I Mated I 
I FT. Klpe I Hamier F.nergy) I Rsnarks 

nrrvTri9- ofrlrst40'1-0" sectio~ was not 11onifored bf.cause predrilljing wa~ pertor111tf<i. Anothef 40'-0" secp:ion was welded to\the driven section and driving 
was contitued on Apdl 4, 1985r (total lengfh of pple = 80'-0"). I I I I I 
50' I --- l 14 I O l 257 I 17 .6 I 123 I 8.4 I 9.2 I 66.1 I 13.9 percent \ttilllDer stroke was not measured 
55• I ___ I 1. I o I 257 I 17 6 I 103 I 7 1 I 8 5 I I 12 9 percent 1during driving. Therefore, trans-

l I I • I I • I • I • fer efficiency is caaputed based 
60' I --- I 1 I O I 239 I 16.4 I 100 I 6.9 I 9.4 l I 14.2 percent \on the rated hc11111er energy rather 
70' I --- I 23 I 102 I 147 I 10.l I O I O I 2.6 I I 3.9 percent lthan the actual h.,.er ener!4y, 

75' I --- I 22 I 101 I 185 I 12.7 I O I O I 4.0 I I 6.1 percent ~rratic hillRler perfonaance fraa 
77'-8" I --- I -- I 91 I 196 I 13.4 I o I o l 4.0 6.1 percent ~inning to 100' penetration. 

Driving cdnpleted atl77'-8". ~other 40'-0" long settion was weldeh to tHe driven k>ile sec- I 
tion and 4he driving 1was conti.ued on April f• l985t (Total length= 120'-0"). r I 
80' --- I 22 128 I 203 I 13.9 0 I O I 3.4 5.1 percent I 
95' --- I 10" 76 I 189 I 13.0 7 I 0.5 I 5.0 7 .6 r,arcent \ 

100' 16 I 23 90 I 230 I 15.8 9 I o.6 I 7.5 11.3 percent I 
110' --- I 4' 53 I 262 I 18.0 59 I 4.0 I 9.2 13.9 percent I 
115' 69 I 70 156 I 214 I 14.7 O I O I 3.7 5.6 percent I 
116' 79 I 74 168 I 252 I 17.3 0 I O I 5.2 7.9 percent l 
117' 74 I 75 174 I 227 I 15.6 0 I O I 3.9 I 5.9 percent I 

I I I ___ .....__ __ HaifllUll allowable ~essive or tens 1 le driving stress a 

U,9 Fy • 0.9 X 36 • 32.4 KS I • 
"-1listance frC111 the grourd 1 ine to pile tip. 
RS • Ultimate Static Resistance 
FMt\X • H.1xiaun aieasured force in pile at the transducer location. 
Clffl • Haxiaa canputed tensile force anywhere in the pile. 

J • Dampq parainetet (depends on soil type) 



1-215, SALT LAKE CITY. UTAH 
T.ABLE 9 SIJl4ARY Of DYNAMIC MONITORIHG RESll.TS 
(continued) Test Site No. 3 ( 40 • -0") + ( 40 • -0") + ( 40, -0") 

Datea April 9-10. 1985 Pile ~th _ .. _1_20_1_-0_• ______ _ 

Pile ....,,._l2 374•0.o •• o37s• wall Pile No 2(Short Test P1·1e) s1·te NO 3 •.ra-,Jo,id 8A~ pipe •• • 
Hamner Type Single Acting Diesel Haner tblel Oellla9, D-3002 

Hamner Rated F.nergy 66,100 foot pounds 

. I I I I I 
I Blow c.omt I l I I I I I Hamner I Transfer I 
I Per Foot I r I I I Max. I Max. ! F.nergy I Efficiency I 
I ' Fran ' I I I I I Tensile 1Transfer I (Ran Wt.) I (Transfer Energy I 
I Fran loriving I RS With I R1ax.1 Max. Cculp. I CI'rn I Stress 1Energy I X Stroke JKated I 

Depth.Feet' I Analyzer IIRecord I J-0.30 Kips I Kips I Stress KSI I Kips I KS I 1Fl'. Kips I Fl'. Kips I Hamner Energy) I 
ll9'-l" ! 110/13" 108/13"1 165 I 2231 15.3 I O I O l 3.5 I I 5.3 percent I 
Driving c .. p}eted atlll9'-l" ofl April 9. 198&. Pred.cted ultilllate pile lc;fad capac1ty = I I I 
l65kipsl=83tons. 1 I r I I I I I I I 
Retap (reJriving) peffor111ed onlApril 10, 198~ (24 4urs after the ~nitiai drivinaras I I l 
cODp leted 1 I I I I I I I I I I 

119'-4" I 77/4" I 71/4" I 609 I 530 I 36.4 I O l O I 25.1 I 66.1 l 
Predictedlultimate pfle load c ♦pacity after tetup = 609 kips" 305 tons. I I \ 

I I I I I 
I I I I I 
I I I I I 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

I I I I I I I I 
I I I I I I I I I I I I I --lh------~.....,_ ________ _ 

a»istance Cran the grourd line to pile tip. HaxUIUII allowable ~essive or ~ens 1Je driving stress " 
RS • Ultimate Static Resistance U.9 Fy • 0.9 X 36 • 32.4 KS I 
FMAX ., HaxiDuD measured force in pile at the transducer location. J • Dampi~ parameter (depeoos on soil type) 
~ • Haxiaua caaputed tensile force anywhere in the pile. 

Remarks 



1-215, SALT LAI<£ CITY, UTAH 
TABLE 10 SIJIWlY Of DYNAMIC MONITc:lllNG RlSll.TS 

Test Site No. 4 
Date• April 40 1985 Pile -~th(6p•-o•lt(60'-P•l = 120•-011 

Pil 14•0 •• ,U.375'wall il 4( i . ) 
e TypecJosid aAd pipe P e No. react on p1le ,Site No.4 

Hwr Type Single Actina Diesel ~r tt:>del De1Ma9 1 0-3002 

Hilmer ltated F.nergy 66.100 foot pounds 

I I I I I I I I 
Blow ~t I I I I I I I Hamner I Transfer I 

Per Foot -l I I I I Max. I Max. I F.nergy I Efficiency I 
I I Fran I I I I I Tensile ffrcWlfer I (Ram Wt.) I (Transfer F.nergY I 
I Fran l0riving I RS With I fMax.1 Max. Q:xnp. I crm I Stress 1F.nergy I X Stroke I Mated I 

Depth.Feet .. I Analyzer IRecord I J-0. 30 Kips I Kips I Stress KS1 I Kips I t: S I 1Fr, Kips I Fr. Kips I Hamer F.nergy) I Ranarks 

60'-0" lo g pile sec ion, driv ng started on1 April , 1985. I I I I I \ 
10' I --- I --- I O I 239 I 14. 9 I 40 I 2 .5 I 21.0 I 66 .1 31.8 percent I Ha111er stroke was not measured 
20' I --- I --- I o I 271 1

1 16.9 11 88 11 5.5 I 15.5 I 1
1 23 4 percent 1during the driving. Therefore, 

I I I • transfer efficiency is caaputed 
30' j --- I 2 I O l 251 I 15.6 I 84 I 5.2 I 13.8 I I 20.9 percent lbased on rated hlllller energy 
45' I --- I 5 I 65 I 1261 7 .9 I 4 I 0.2 j o.9 I 1.4 percent {ather than actual h_.er energy. 

50' 11 --- I 8 I 30 1
1 

111 I 6.9 I 19 I 1.2 I 1.2 I 1.8 percent I 
I I I I l I I 

57 I --- I 9 I 57 I 334 I 20.8 I 101 I 6.3 I 7 .9 12.0 percent ~rratic hilllRer perfonnance until 
Driving cmpleted at 157'-0". A41other 60 1 -0• iectionlwas welded to the dr9ven sectt,n and ~he pile tip reached 64' below the 
driving wAs resuaed 1n April 41 1985 (Totaf length= 120'-0•) I I I ,x1sting ground. 

60' I 47 I 29 I ~48 I 316 I 19.7 I 34 I 2.1 l 7.5 11.3 percent l 
65' I 200 I 263 I 322 j 467 29.1 I O I O 11.7 17.7 percent \ 

70' I 37 I 41 l 322 I 448 27 .9 I O I O 10.3 15.6 percent I 
73' j --- I 152 I 422 I 435 27 .1 I O I O 13.6 20.6 percent \ 
Driving o, 120'-0" stction ,(Apiil 4, 1985). I I I I 
75' I 284 I 217 I 383 I 378 23.6 I O I O 10.6 I 16.0 percent I 
80' t 38 I 37 I 299 I 367 22.9 I O I O 11.0 I I 16.6 percent I 

1 1 I I I I I I I I 
I I I I J 

"'l>istance frao the gr<>lm.line to pile tip. HaximuD allowable ~essive or ~ensile driving stress• 
RS • Ultimate Static Resistance o.9 Fy • 0.9 X 36 • 32.4 t: S I 
RWC • HaxiuuD measured force in pile at the transducer location. J • Dampq paramter (depends on aoil t)'Jlfi!) 
Ciu. • Hu-. caaputed tensile force anywhere in the pile. 



.1-215. SALT LAKE CITY, UTAH 
TABLE 10 SlNWlY Of DYNAMIC MONIT~lNti Kt~TS 
(Continued) Test Site No. 4 

Dates April 4, 1985 Ilile ~th (60'-0")+(60'-0") ., 120'-0" 

I 
Blow Comt I I I 

I Per Foot I I I 
I I Fran-, I I 
I Fran lorivi~ I RS With I FMax.1 Max. Cwip. 

Depth.Feet* I Analyier !Record I .J-o.30. :<ips I Kips I Stress iSI 
I I I I 

~ - . 
82' I 43 I 42 j 310 I 325 I 20.2 

84' I 107 I 108 I 278 I 2871 17.9 
86' I 42 I 42 I 253 I 305 I 19.0 

87' I 65 I 65 I 273 I 297 I 18.5 
88' I 224 l 240 I 395 I 397 I 24.7 
88' 6" I 196/6" I 185/6" I 363 I 370 I 23 1 - I I I I • 
Driving cdupleted at188'-6" on1April 4, 1985I I 
PredictedlUltiaate Pile Load c,pacity • 363 lips= }82 tons. 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

"'Distance fraa the ground.line to pile tip. 
RS • Ultimate Static Resistance 
fM\X • Haxiuaa measured force in pile at the transducer location. 
C1Df • Haximua ~ed tensUe force anywhere in the pile. 

P•1 14•0.o., 0.375* wal I l 4( ti il ) Si 4 
1 e Type ,Jo&ad ud pipa Pi e No. reac on p e • te No. 

Haamer Type Single Acting Diesel Hwr lt;xktl Delniag, 0-3002 

Haaar lated. Energy 66,100 foot p0unds 

I I I 
I I I 
I I Max. I Hax. 
I I Tensile 1Transfer 
I crm I Stress 1Energy 
I Kips I K S 1 tFT• ICips 
I I I 
I o o I 7.9 

I o o I 5.6 
I o o I 6.7 

I o o I 6.3 
I o o I 12.5 

I o o I 9.7 

I I 
I I 
I I 
I I 
I I I 
I I I 
I • I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I 
I Hamner I Transfer I 
I Energy I Efficiency I 
I (Ram Wt.) I (Transfer Energx I 
I X Str~e I Kated I 
I FT. IClpe I Hmner Energy) I 

66.l I 12.0 percent I 
f 8.5 percent 
I 10 .1 percent 

I 9.5 percent 
I 18.9 percent 

I 14.7 percent 

I 
I 
I 
I 
I 
I 
I 
I 

I i I 

Rsnarks 

. I ! I I 
Haximun allowa6le ~essive or tensile driving stress~ 

u.9 Fy • 0.9 X 36 • 32.4 IC S 1 • 
J • o.pq par..,ter (deperds on soil type) 



1-215, SALT LAKE CITY, UTAH 
TABLE 11 SlltMARY Of ovrwuc· MONITORING RESll.TS 

Test Site No. 4 
Dates April 4-5 1 1985 Pile .._.,th(60 1 -0•)+(60 1 -0•) = 120•-0• 
Pile Typeiz 3J4•o.o., .o.375• wall Pile No l'Lonn Test Pj]el Site Ng 4 

elesed end p1pe • ~ • • 
HamDer Type Single Acting Diesel 8-r lt>del Qdaag, Q-3QO? 

U..-r Rated F.nergy 66,lQO foot pounds 

I I I I I I I I 
Blow c.ot.nt I J I I I I I Hanmer I Transfer I 

Per Foot I I I I I Max. I Max. I Energy I Efficiency I 
' Fran I I I I I Tensile 1Transfer I (Ram Wt.) I (Transfer F.nerp I 

I Fran lorivi~ I RS With I fMax.1 Max. Caup. I~ I Stress 1Energy I l Stroke I Mated I 
Depth.Feet* I Analyi.er !Record I J-0. ao Kips I Kips I Stress lSI I Kips I IC S I 1F'I'. ICips I Fr. Kips I Hmaer F.nergy) I 

1 . . 
19 sect io.-,. I I I I I I I 

10' j --- I --- I O I 185 I 6.9 1
1 

58 11 4.0 1
1 

11.1 66.l 1
1 

16.8 percent I Hc1Ber stroke was not measured 
, I I I !during driving. Therefore, trans 

20 I --- I --- I O 216 I 14 •8 I 72 I 4•9 I 12•3 I 18•6 percent fer efficiency is cmputed based 
30' I --- I 4 I 10 I 228 I 15.6 I 52 I 3.6 I 12.5 I 18.9 percent Ion the rated hnaer energy rather 
40' I 21 I --- I 92 I 206 I 14.l I O I O I 3.6 I 5.4 percent 1than the actual h-er energy. 

50' I --- I 6 I 46 I 153 I 10.5 I 0 I 0 I 4.9 I 7 .4 percent I 
56'-3" I --- I --- I 49 I 135 I 9.3 I o I o I 3.1 t 4.7 percent I 

End of drlving at 56~-3". Anot~er 60'-0N lonb secti~n was welded !P the Ariven pile section 1
1 

I 
and the dtiving was fOntinued rn April 4, l!f5. (Tofal length a 1zr•-o•)l I I 
61 1 -0• 83 I 77 I 160 I 347 23.8 I 34 2 .3 9.8 l 14.8 percent I 
66'-0" 71 I 74 I 247 I 320 21.9 O O 8.3 112.6 percent 
71'-0" 79 I 76 I 286 I 360 17.8 O O 10.8 I 16.3 percent 

75'-0" 125 l 129 I 266 I 266 18.2 O O 5.3 I I 8.0 percent 

79 1 -0• 52 I 51 I 219 I 280 19.2 0 0 5.8 I I 8.8 percent 

86' -0" 32 I 32 I 169 I 248 17 .0 0 0 4.3 I I 6.5 percent 

89'-0" 206 I 210' I 367 I 354 24.3 o o 9.9 I I 15.0 percent 

94'-0" 59 I 59 I 282 I 306 21.0 O O _ o.7 I 110.1 percent 
1 

"'Distance fraa the grouoo ·line to pile tip HaxiBun allowable ~essive or ~ensile driving stress • 
RS • Ultimate Static Resistance • u.9 Fy • 0.9 X 36 • 32.4 K S I 
fl-1.\X • Haximua measured force in pile at the transducer location. J • Daaipirg paraaeter (depends 011 soil type) 
~ • Haxialla caaputed tensile f~ce anywhere in the pile. 

Remarks 



1-215, SALT LAKE CITY. UTAH 
JABLE 11 SllltARY Of DYNAMIC MONITllllNG RESll.TS 
{continued) Test Site No. 4 

Datea April 4-5.1985 •11er~th(60 1 -0•)+(60 1 -0•) = 120 1 -0• 
Pile Type!fo~~•~9-pyp~75• wall J.>ile No,4(Long Test Pile),Site NQ. 4 

Hlaner Type Single Acting Diesel Hwr tbiel Oel!.f9, D-3()02 
Hlaner a.ted Energy 66 1100 foot egunds 

I I I I I I I I 
. Blow ~t I I I I I I I Hlmner I Transfer I 
I Per Foot __J I I I I Hax. I Hax. I Energy I Efficiency I 
I ' Fran I I I I I Tensile 1Transfer I (ltaa Wt.) I (Transfer F.nerp I 
I Fran lorivi~ I RS With I fMax.1 Hax. c.anp. I CJ'EN I Stress 1Energy I X Stroke IKated I 

Depth,Feet• I Analyzer IIRecord I J-0. JO Kips I Kips I Stress KSI I Kips I IC S I 1Fr, Kips I Fl'. ICips I Hlmaer Energy) I 

96'-0" I 59 55 I 258 I 301 I 20.6 I 0 I 0 I 6.7 I 66.l I 10.l percent l 
98°-0• I 57 I 55 I 240 I 285 I 19.5 I 0 I 0 I 5.6 I I 8.5 percent I 

100•-0• I 72 I 79 I 264 I 274 I 18.8 I 0 I 0 I 5.1 I I 7.7 per~ent l 
102•-0• I --- I 196 I 404 I 378 I 25.9 I 0 I 0 I 11.6 I I 17.5 percent I 
102 1 -8• I 220/8• I --- I 349 I 306 I 21.0 I 0 I 0 I 7 .0 I I 10.6 percent \ 
103'-l" I 55/1• I --- I 429 I 370 I 25.4 I 0 I 0 I 10.8 I I 16.3 percent I 
Driving c4pleted at l03'-l" onlApril 4. 1985~ Pre~icted Ultilllate rile C~pacity =1429 Kips I I 

I I I I I I I = 1215 Tons I I 
Retap (redliving) of ~20•-o• lo~g pile was piJ.formedl on April 5, 1985 (24lhours af~er the I I 
initial driving was cf-pleted},I -, I I I I I I 
103 1 -l• I 56 I 50 1608 (J = 0.3)1 486 I 33.3 I 0 I 0 I 20.0 I 66.l 30.3 percent \ 
103'-l • I 56 I 50 I 639 (J = 0.2)1 488 I 33.5 I 0 I 0 I 20.4 66.l 30.9 percent \ l I I I I I I I I 
Predicted .ltilllate pi,e load caracity after s~t-up =1608 kips= 304ltons. I I I 

I l I I I I I I I 
I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I I I I 
I I I I I I I. . ---4-.-. ---,---:-:---a-:->-:-.--=---------

"'Distance fran the ground ·11ne to pile tip. Haxu,UD allowable ccopress1ve or ~ensile driv1ng stress A 

RS • Ultimate Static Resistance U.9 Fy • 0.9 X 36 • 32.4 IC SI 
RWC • HaximuD measured force in pile at the transducer location. J • Dampi~ paraneter (depeooa on aoil type) 
ClU • Haxiaa caaputed tensile force anywhere in the pile. 

llanarks 



1-215. SALT LAKE CITY. lffAH 

TABLE 12 SIJIWlY Of DYNAMIC MONITORING RESll.TS 

Test Site No. 4 
Dates April 4-5• 1985 Pile ~th(40 1 -D•)+(71'-0") = 111 1 -0• 

tZ-374 o.o .• o.31s•wat1 
Pile Type cJose4 eod pipe Pile No. 2(Short Test Pile) 1Site No. 4 
Hamner Type Single Acting Diesel lklmler ttxlel Delma9 1 0-3002 

HaalDel" Rated F.nergy 66.100 foot pounds 

I I I I I I I I 
Blow C.oUlt I I I I I I I Hamner I Transfer I 

Per Foot --1 I I I I Max. I Max. I Energy I Efficiency I 
I -rran I I I I I Tensile 1Transfer I (Ram Wt.) I (Transfer Energy I 
I Fran l0rivi~ I RS With I FMax.1 Max. c:anp. I crm I Stress 1Energy I X Stroke !Mated I 

Deoth.Feet* I Analyz.er !Record I J-0.30 ICips I Kips I Stress KSI I Kips I IC SI tF'l'· Kips ! Fr. Kips I Hamaer F.nergy) I Remarks 
I - t . I I • • • I I 

Driving of140'-0" lon section.I I I I I I I I I 
20' I --- t --- I 0 I 212 I 14.5 I 76 j 5.2 I 10.4 I 66.l I 15.7 percent jH.mner stroke was not •easured 

, I I I I I I I I I !during driving. Therefore. 
30 I --- I 6 I O I 203 I 13.9 I 67 I 4.6 I 9.4 I I 14.2 percent !transfer efficiency is ca11puted 
36' -2• I --- I --- I 44 I 248 I 17 .0 I 30 I 2 .1 I 5 .6 I I 8.5 percent jbased on the rated hillller energy 

End of driJing at 36't2". A 11•lo• section wal welder to the drivenlpile J..ction a~ the I I jrather than the actual h-er 
driving waf continuedton April t· 1985. (Tot~l pile, length= 111'-f") T I I I rnergy. 

40' I --- I 2 I 0 I 239 I 16.4 I 811 5.6 I 13.3 I I 20.1 percent I 
50' I --- I 7 I 0 I 252 I 17.3 I 761 5.2 I 8.3 I 112.6 percent I 
60' I 22 I 24 I 105 I 272 I 18.7 I 10 I 0.7 I 6.0 I I 9.1 percent I 
62' I 35 I 33 I 190 I 399 I 27 .4 I 21 0.1 I 12.1 I 118.3 percent I 
64' I 67 I 63 I 270 I 445 I 30.5 I 0 I 0 I 14.5 I I 21.9 percent 

65' l 61 I 63 I 252 I 392 I 26.9 I O I O I 10.5 I 115.9 percent 
66'-6" I 110/18"1 , --- I 256 I 378 I 25.9 I o I o I 9.4 I I 14.2 percent 

Driving c4pleted at 16'-6" on ipril 4. 1985.1 I I I I I I 
Predicted ltimate pi e canacit = 256 kips "' 128 to s. I I I I I 
Retap (red iving) of 11'-o~ log pile was pe~fonnedton April 51 l9t5. <f hours .ifter initi~l driving w1s canpleted). 

66 1 -11 11 I 60/5• 1
1 

54/5" t503 (J=0.3) I 458 I 31.4 I 0 I 0 I 14.7 I 66.l I 22.2 percent 
66 1 -ll• I 60/5" 54/5" 1541 (J=0.2) I 454 I 31.1 o I o I 15.1 I 66.1 I 22.s percent 
Predicted •ltimate pi'e load ca acity after sttup = ~03 kips= 252 ons. I I I 

"'DistCKlee rem the grOl.Kld line to pile tip. Maxinun a owable caopressive or ~ensile driving stress= 
RS • Ultimate Static ResistCKlee U.9 Fy • 0.9 X 36 • 32.4 KS I 
FlWC • Maxiaun measured force in pile at the transducer location. J • Dlllpi~ parameter (depends on soil type) 
C'I'm • Haximup canputed tensile force anywhere in the pile. 




