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INTRODUCTION 

Since 1965, the Texas State Department of aighways and 

Public Transportation has been using a "quick .... load" method as 

the standard method for load testing driven piling and drilled 

shafts. Using this method, a load test can be completed in a 

relatively short time, normally one to two hours, whereas 

the standard AASHTO test may require well over one hundred 

hours. Use of this method on large projects can result in a 

substantial decrease in the cost of.the tests and in the time 

required to complete a test program. On small projects, where 

the time consuming AASHTO test cannot be economically justified, 

use of the "quick~load" method makes it feasible touse full­

scale load tests to verify foundation designs. 

PURPOSE OF LOAD TESTS 

Full-scale load tests should be performed on a pile or 

drilled shaft foundation at any time when it is readily apparent 

that substantial economic benefits will be derived from the 

testing. Whenever the strength and characteristics of the under­

lying soil are ~uestionable, design values, construction pro­

cedures, and anticipated performance of the foundation should 

be verified by load testing. Load tests may be performed on a 



pile or drilled shaft for any one or more of the following 

reasons: 

1. To verify the ability of the pile or drilled shaft 

to support the proposed design load at a predetermin­

ed elevation and in a particular soil stratum. 

2. To determine the ultimate static bearing capacity 

for the pile or drill.ed shaft from which a maximum 

safe static .load can be determined. 

3. To determine a correlation factor between the static 

bearing capacity of a pile proven by load test and 

the capacity obtained by hammer formula, wave equation 

analysis or static analysis. 

4. To determine a correlation factor between the frictional 

load capacity of a drilled shaft provenby load test 

and that obtained from a static analysis. 

5. To determine typical correlation factors that can be 

used in future designs of pile a.nd drilled shaft 

foundations in a variety of soil types. 

DEVELOPMENT OF THE TEXAS QUICK-LOAD TEST METHOD 

In 1961, Whitaker and Cook (1) developed a new method for 

testing piles which they termed the Constant Rate of Penetration 

(CRP) test. In .this t·e.st the pile is forced into the ground at a 

2 



constant rate of speed while the force required to maintain'this 

rate is continuously measured. The CRP Method made it possible 

to perform a pile load test in a very short time, often less 

than one hour, and afforded a significant improvement over the 

used at that time. 

The CRP test was further discussed by Esrig (_~), in an articJ.e 

that appeared in the January. 3.1, 1963 issue of Engineering News 

' 
R,ecord. After publication of this article, engineers of the 

Texas State Department of Highways and Public Transportation 
/ 

.realized that a rapid test method such as this could significant-

ly reduce the amount of tfme and money required for pile load 

testing. Following this., simplifying modifications were made 

to the CRP test to utilize available test equipment and promote 

standardization of the test procedure throughout the State. 

This modified CRP test has become known as the Texas Quick-Load 

Method of testing. Basically, this method requires that load 

be applied in increments of 5 to 10 tons (4536-9072 kg) with load, 

gross settlement, and other pertinent data.recorded.immediately 

before and after the addition of each increment of load. After 

an increment of load is .added the load is maintained constant 
. \ . 

for a time interval .ef two arid one-half minutes before the next 

increment is added. 

Correlation Studies. .Between Japuary .+963 and March 1965, 

3 



11 pile load tests were J;>erforrried by the Texas State Department 

of Uighways and Public Transportation using both the AASHTO 

48 ... 24 Hour and the Quick..;.Load·testmethOds. Ofthese tests, 

eight were loaded to theoretical failure by the 48-24 Hour method. 

All tests we.re carried to plunging failure with the Quick .... Load 

.method. Data from these te~~tt.s are .summarized in Tables 1, 2 

'and 3. The maximurnproven design loads obtained t:rom the eight 
.,. 

tests carried to. failure by both methods are shown plotted in 

Figure 1. correlat.iqn between load values obtain~&. by the two 
., ' ,_ ··,_·· .. 

. . ' ._. --.·. 

methods is considered to be quite good with the deviatiopbelng 

about four percent (2) • 

The costs incurred in performing a foundation load test· 

primarily due to manpower requirements ·arid time delay to the 

foundation contractor. Table 4 is a s'ummary of these data 

averaged for the li tests performed using bOth the Quick..;.Load 

and 48-24 Hour methods. It is evident from this. data that the 

·· Quick""-LO<:id method offers a 'si9nifican1:. · advanfage over the 48-24 

Hour method. Bid prices for pile load tests perform·¢9 in Te·xas 

during the .period 1963-1975 are shown in Table 5. 

Based upon the results of these tests, the Texas State 

Department of Highways and :Public Transportation adopted the 

• 
Quick-Load method as the ·standard··methoa-·"fur··To~:ra·~:cestin~f·piTin<i 

and drilled shafts and have used it since ).~J?;?. 
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Figure 1. Correlation of Proven Design Load 
Between AASHTO 48-24 Hour and Texas 
Quick- Load Methods (After Fuller-
Hoy 1970) 
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TABLE 1. DESCRIPTION OF PILES~ SOIL~ AND HAMMER 
(After Fuller and Hox~ 1970) 

Total Effective Pile ENR 
Test Pile Pile General Design Type of Bearing Final 
Number Pile Type Length Length Soil Type Load Hammer Value Penetration 

(ft.-in.) (ft.-in.) (tons) (tons) (in./blow) 

1 16 in.sq Clay, sand~ 
PC/PS 40 0 36 0 silty 47 Link-Belt 520 40.2 0.429 

2 12BP53 51 0 49 0 Sand~ clay 46 McK-T DE-30 42.8 0. 260 
3 ;18 in.sq Vulcan 014 

PC/PS 103 0 83 6 Sand~ clay 40 Vulcan 014 83.7 0.385 
4 12BP53 32 4 25 0 Sand~ clay 36.4 Vulcan 1 15.0 0.90 
5 14 in.sq PC 28 8 21 0 Clay~ silty~ 

()) sandy 53 Vulcan 1 65.2 0.130 
6 16 in.pipe 63 8 60 0 - 44 Delmag D-12 25.3 0.444 
7 14 by 11 in. 

step-taper 31 0 31 0 Silt, clay 60 Raymond 1-S 39.0 0.400 
8 12BP53 29 0 24 0 Clay~ sand, 

silty 60 Delmag D-12 79.8 0.150 
9 12BP53 32 0 31 0 Clay, sand, 

silty 60 Delmag D-12 97.1 
10 16 by 11 in. Clay, silty, 

step-taper 47 10 44 0 sand 31 Raymond 1 11.22 l. 20 
11 l2BP53 21 1 21 0 Sand~clay 

silty 52 Delmag D-12 63.7 0.170 

1 inch = 2.54 em 
1 foot = 0.305 m 
1 ton = 907.2 kg 



I ,;~ 
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I 

Test. 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

102.25 
55.67 
57 

140.25 
25!3 ; ... 

83. 25' 
114.5' 
132 

L: 

-...] ... 
:' 

TABLE '2. AASH'l'O 48,...24 HOUR TEST METHOD 
(After FulJ.er and K~, 1970) 

Maximum .Maximum 
.Load on Load Held Gross Net 

Pile 48 Hours Settleme,rtt setplement 
(tol)s) (tons) 

110.0 105.0 0.313 o. 251 
110 110 0.61-20 0.167 

95 90 0.156 o. 049. 
ao BO· 0.324 0.161' 

155 155· 0 •. 379 0.259 
75 75. 0 .• 412 0.349 

120 115 0.562 0.447 
160 160 0 •. 501 0.281, ., 
115 J.;-15 p.496 0.362 

"·' . " , ... ,_ 

115 110 ·,·0,.,566 ,0. 448 
105 105 . 0 .. 390 o. 2.62 

Proven 
Design; ' c K-jFactor 

Load, ' }. 

(tons) ' 
' 

52.5a I :1.31 
55 b 

i il. 28 
b I 

45 I ;O. 54 
b \ 

40 l '2 .67 
77 a I 11.18 
35 a . i. 

;1.38 1 
a· i 11.46 56.9 

l 
79 a i 0.99 

a I 0.59 57.52. 
52.5a j 4.67 
50 a 

l 0.784 

Note: Piles :roaded by hydradlic ·jack and read:t·ion beam 'Supported by anchor piling. sed:lement 
was·obt.ained by extensometers. 

ain.those cases where the standard 48-24 hour test load caused a permanent net settlement ofmo:te 
than 0,25 in. and other criteria were met, then t.he maximum proven design load is taken to be 50 
percent of that load obtained by' interpolation from the.computed net settlement line valpe of 
0. 25 in. This line was obtained· bY ca·Iculatit>ns based oh actual redorded recovery~ 

bNot failed. 

cK = Proven Design .Load (AASHTO 48-'24 Hcni:r.· Test Method) 
ENR Bearing Value (Table 1) 

1 incn = 2.54 em 
1 foot = 0.305 m 
1 ton = 907~2 kg 



-~ 

Plunging 
Test Duration Fail.U:re 

Number of Test Load 
(min) (tons) 

1 65 120 
2 45 145 
3 55 180 
4 65 140 
5 - 190 
6 50 85 
7 - 134 

00 
8 \75 170 
9 [_ 120 

10 ~05 120 
11 l67 115 

1 ; 

t 

\ 
1 inch :::; 2.54j em 
1 foot d 0. 3 05 m 

: ':!' 
1 ton =f 907 .t2 ~g 

,\ 

TAALE 3. QUICK TEST METHOD 
(After Fuller and Hoy, 1970) 

Ultimate 
Bearing , a 
Capaqity 

(tons) 
-

109 
125 
lSQ 

96 
166 

74 
121.5 
162 
113.5 
109 
103 

Gross 
settlement 

0.185 
1.151 
0.651 
0.818 
0.391 
0.666 
0.476 
0.597 
0.301 
0.403 
0.337 

Net 
settlement 

OocOB7 

0.379 

0.256 
0 .. .596 
0.356 
0.371 
0.168 
0.284 
·o.22.6 

. 
Proven 
Design 

Load 
(tons) 

54.5 
62.5 
75 
48 
83 
37 
6Q .• 7 
81, 
56.75 
54.5 
51 .• 5 

a . . . 
obtained by Dpuble Tangent Method (5) 

b 
K-:Factor 

1.36 
1.46 
0~89 

3.2 
1.27 
1.46 
1. 56 
1. 01 
0.58 
4~86 

0.81 

bK = Proven Des~gn Load (Quick Tes.t Method) 
ENR Bearing.· value (Tal::>le ,·1) 



TABLE 4. AVERAGE MANPOWER REQUIREMENTS AND TIME DELAY TO CONTRACTOR 

Test Average Required Man hours/ Time Delay 
Method Time/Test Personnel Test to Contractor 

Quick-Load 1.1 hrs. 5 5.5 0.5 day 

AASHTO 
48-24 Hour 125 hrs. 2 250 5.2 days 

9 
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TABLE 5. UNIT BID PRICE FOR PILE LOAD TESTS IN TEXAS, 
1963 through 1975 

No. of No. of Unit Bid 
Year Load Tests Projects Price 

1963 4 3 $1,850 
1964 6 3 5,166 
1965* 7 3 1,814 
1966 6 3 1,400 
1967 2 1 4,400 
1968 7 4 1,671 
1969 11 6 2,681 
1970 3 2 5,000 
1971 5 3 8,220 
1972 2 1 2,500 
1973 1 1 4,000 
1974 0 0 0 
1975 1 1 4,000 

*Adopted Quick-Load Method as standard in March of 1965. 

10 



Advantages and Limitations of the Texas Quick-Load Method. 

Since adqpi;.ing the Quick-Load method as a standard, the Texas 

State.Department of Highways and Public Transportation has tested 

.~many.cpil.es .. and dr.illed shafts using this method and has obtained 
' 

Based on this experience they have con-

eluded that the Quick-Load method of testing offers the follow-

ing advantages: 

1. A load test can be expeditiously performed in approxi-

mately one hour with resul~ant savings in time and 

money; 

2. co:hstruction delay to the project caused by load test-

· in9 is greatly reduced; 

3. Full-scale load testing on small projects is feasible 

because of reduced time and costs. 

4. Simplicity of the testing procedure ensures standardi-

zation of the test and easy interpretation and utiliza- · 

tion of the results; 

5. Load settlement curves can be easily duplicated by re-

peated tests; and 

6. The tests generally result in more nearly undrained 

conditions of shear failure, thus providing a condition 

in which load· capacities can be more rationally 

correlated to static analyses utilizing undrained 

laboratory shear tests. 

11 
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There a.re rio limitations on the use of .the Quick-Load 

method when it is used to dete:tinin.e the load carrying capacity 

of a particular foundation-soil system. It can not be used, 

however, to define the settlement behavior of a foundation under 

a sustained load. 

THE TEXAS QUICK-LOAD TEST METHOD 

Load testing using the Texas Quick-Load method'·requires 

the application of incxement(;ll static loads .to a p~Je o·;r' 

' 
drilled shaft and measuring the resultant settle.ment.. These 

incremental loads are applied by jacking against a !reaction beam 

with one or more hydraulic jacks. T.he reaction beam is anchored, 

in turn, by two to four piles or drilled shafts. This arrange-

ment is shown schematically in Figt1re 2. 

Test Pile. The test pile should be of the sall\e type and 

cross-section as the piling that will be used in the· ·foundation 

and should be drivenwit11 tbe same equipment that. will be used 

to drive the foundation piling. Complete records should be 

kept during driving of the test pile and anchor piling if 

used. These records should include type and size of hammer, 

cushion material and its thickness, capblock material, driving 

resistance of the piling,·· and: any: other p·ert:tnenct··J.:"l'ffe5rma't·ton':· 

12 
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Reaction Beam 

Test Pife or 
Drilled Shaft 

Anchor Pile or 
Dril,ted Shaft 

Figure 2. Typical Arrangement for Load 
Testing a Pile or Drilled Shaft 
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Some reasonable time in:terva1between driving and loading 

the test pile should be pt'•CY~tided. When the tesb pil·e •Ls driven 

into a cohesive soil this will permit the soil to re9ai.n some 

' 
of the shear strength. lost because of. the remolding e:ff·ects 

of pile driving. If the pile is driven into a cohesionless 

sand there may be a relaxation.of the soil around the·pile 

with a,corresponding reduction in load capacity. The·Texas 

State Department of ·Highways· and Public Transpor;tationha.s 

adopted·a minimum waiting period of five days between driving 

and loading a tes.t· pile. This·permits thesoiLdi's·turbed 

during the driving operation ·to. regain some of its natural 

characteristics before testing-but does not caus~ an e~cessive 

delay to the contractor. Local driving conditions may, 

however,,warrant a different waiting period. 

Test Drilled Shaft. A drilled shaft that is to be test 

loaded should be construl:i!te;dn ~ing the same meth~)ltf}!}a<t;.will· 

be used throughout the structure, i. e~, dry hole, cased, or 

slurry displacement. A :te:st shaft is normally the ·samE!! diameter 

as those in· the structur~; however, if there is reason:to 

believe the shaft-soil s¥stem 'cannot be failed, ±hen a shaft 

with a slightly smaller diameter may be tested and the.results 

scal~d up. During installation of the test shaft~ a complet:e 

record of all pertinent :drilling, construction, and s-oils data • 

should be kept. 

14 
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Before loading a test shaft, the concrete must have reached 

its design :strength and the surrounding soil should be given 

sufficient time to adjust to the changes brought about by the 

migration of water and cement particles fromthe fresh concrete 

(6) . If the. surrounding so:Ll is> porous, a layer of soil-

cement layer will form at the concrete-soil interface resulting 

in a gain in the soil shear strength. For soils such as clay, 

there will be only water migration and this will cause a decrease 

in shear strength. Current Texas State Department of Highways 

and Public Transportation Specifications require a minimum 

waiting period of seven days between concrete placement and 

load testing and in no case can testing begin before the 

concrete has attained its design strength. 

Reaction System. The reaction system for load testing a 

pile or drilled shaft must be strong enough to withstand a 

load large;,,enou~'h to cause a plung:ing .failure. For design 

purposes, this load is normally assumed to be four times that 

used in the structure foundation design. 

Anchorage for the reaction systemgenerally consists of 

two piles or drilled shafts spaced to provide a clear distance 

from the supports to the test pile or shaft of not less than 

7 feet (2m). Closer spacing may be permitted if permanent 

piling or shafts in the structure a:re to be used as anchors. 

The uplift forces produced by the load test must be resisted 

by soil strata deep enough to prevent them from affecting the 

15 



""·'"-<"~--.::<c:.-~-~, ··~--·->-·"~-- ._,. ____ -'.-~--- .-,-o· 

test results. This will require piling or drilled shafts used 

for anchorage to be somewhat longer than the one being tested. 

Drilled shafts that are used for anchorage should be, constructed 

with an enlarged base {bell) if soil conditions will permit it. 

Typical test and anchor shaft details are shown in Figure 3. 

An alternate to using anchor shafts or piles is to jack against 

a weighted platform. 

Piling and drilled shafts that can be incorporated·· into 

the permanent foundation should be utilized as anchorage whenever 

possible as this will reduce the cost of the load test. Wben 

this is done, the pile or drilled shaft must be designed to 

resist the additional uplift forces created by the test load. 

Utilization of structure foundation elements as anchorage 

for load tests requires that consideration be given to the 

design of the reaction beam. There is obviously a wide range 

of pile and drilled shaft spacings in foundations and areaction 

beam should be designed to accommodate as many of these spacings 

as practicable. A beam that has a working range of 15 to 30 

feet (4.6-9.2m) should be adequate for normal usage. Close 

attention must be given to the design and 'fabrication details 

of the reaction beam because failure under the high loads 

attained during a load testwould be extremely hazardous. 

Details and photographs of typical reaction systems are shown 

in Figures 4 through 7. 
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F,igure 5. Reaction Systems for Foundation Load Testing 
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Figure 6. 

Figure 7. 
' 

Reaction Beam Designed for VariableAnchor 
Spacing 

Connection Between Reaction Beam and 
'Anchorage 
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Jacking Equipment. Load should be applied to the test 

pile or drilled shaft by one or more hydraulic jacks with 

sufficient ~apacity to cause a plunging failure of the pile or 

shaft. Available jacking capacity should be at least four 

times the pile or shaft design load shown on the project plans 

and the jack(s) should have a minimum ram travel of six inches 

(15. 2 em) . 

The applied load maybe measured by jack pressures or by 

a load cell. When using jack pressures., two pressure gages 

with different ranges may be required to obtain accurate 

measurements. The pressure gages and the jacks they are to be 

used with should be periodically calibrated and certified 

accurate to within five percent. 

An important factor. to be considered when using jack 

pressures to measure the applied load is the friction which 

develops in the jack piston. Care must be taken to make cer-

tain that the loading surfaces of the reaction b~am and pile 

or shaft are parallel and that the Piston is perpendicular to 

both. Otherwise, eccentric loads will develop~n the piston 

that will cause some amountof frictional binding and result 

in indicated loads that may be too high by as much as five to 

ten percent. The possibility of having eccentric loads on the 

piston can be minimuzedLby using st:eei plates or spherical 

leveling blocks between·the piston and reaction beam and 

leveling plates on top of the pile or shaft. 
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When testing drilled shafts or large diameter piling it, 

is generally necessary to use more than one hydraulic jack 

(Figure 8). When using more than one jack each should have 

the same rated capacity and be from the same manufacturer. 

All jacks used should be connected to a common manifold and 

pressure gage with pressure supplied by one hydraulic pump. 

A hand operated pump (Figure 9) may be used, however an air 

operated pump (Figure 10) significantly increases the efficien­

cy of the operation. 

Settlement Measurements. The most common method for 

measuring settlements is by dial indicators mounted. on an inde­

pendent support system. Other methods include (1) using a mirror, 

scale, and tightly stretched wire, and (2) reading a target 

rod (or scale fixed to the pile or shaft) with an engineer•s 

level referenced to a fixed benchmark. It is advisable that 

one of the latter methods be used as a backup system for che.ck­

ing the primary system of dial indicators. 

The dial indicator support sy~tem will consist of a beam 

independently supported by anchors or stakes firmly driven into 

the ground at a distance not less than eight feet from the 

test pile or shaft. Beams used to support dial indicators 

may be made ofwood, steel, or aluminum, but must be of sufficient 

stiffness to prevent excessive deflections. Dial indicators 
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Figure 8. Jacking Equipment for Drilled Shaft Load 
Test 
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Figure 9. Hand Operated Hydraulic Pump 
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Figure 10. Air Operated Hydraulic Pump 

Figure 11. Dial Indicator Support System for a 
Drilled Shaft Load Test 
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Figure 12. Dial Indicator Support System for a 
Metal Shell Pile Load Test 

Figure 13. Dial Indicator Support System for a 
Prestressed Concrete Pile Load Test 
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Figure 14. Dial Indicator Support System for an 
Anchor Pile 
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should have at least a two...,..inch travel with dial graduations of 

0 .001-in. (0 .025 nun) for measuring settlement of a test 

pile or shaft, and dial grctduatj_ons o:E 0 .0001-in. {0.0025 nun) 

for measuring movements of anchor .pil.es .o.r. sbct:fts tha.t are 

to be part of the permanent foundation. Provi~ions.$hould be 

mao.e to protect. the>inst:turp:entation and sUpport sy~tem from 
~~ 

extreme variations iri temperature and accideri.ta1 disturbance. . ' . ' . ' 

Each pile or shaft to be tested requires two dial indica-

tor support beams, one on each side of the test "'PLle pr shaft 

oriented perpendi¢ular b.o the rea·ction beam (Ficiures ;11 through 

13). One or more dial indicators are mounted on each.beam 

approximately equidistant from the center and on opposite sides 

of the test pile or shaft. Locating dial indicators in this 

manner will compensate for any tilting. or lateral movement 

during testing. Dial indicators should be attached. to the 

support 'beams with stems mounted p~reillel to the direction of 

load application and against lugs clamped or welded·to the 

side of the pile or shaft. For the anchors,.· dial . .indicators 

should be attached to the pile or .shaft with stems pearing 

against the support beams. (Figure 14) • 

Test Procedure. Load testing using the Quick-Load method 

consists of applying a pres.cribed increment .of load in Ci. pr~::-

scribed time and measuring the resultant settlementof the 

pile or drilled shaft. Applicati·on of··load·is continued> until 

either a plunging failure occurs or the capacity of the test 
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equipment is reached. 

Increments of load should equal 10 to 15 percent of the 

design load (5 to 10 tons (4536-9072 kg) for piling and 25 to 

50 tons (22, 680-45,360 kg) for drilled shafts and high capacity 

.piles); however,. these-may be increased up to 100% at the 

beginning of the test but should be decreased to the minimum 

increment as plunging failure approaches. This procedure will 

help to defin~ the ultimate load and point of .failure. A 

constant time interval of two and one-half minutes is used 

throughout the test. 

When using the Quick....;Load method for testing, the following 

data are recorded immediately preceding and immediately follow­

ing the application of an increment of load: actual time, 

time interval, load added, total load, dial indicator readings, 

and total gross settlement. Recording of these data is con....; 

siderably simplified if a form similar to the one shown in 

Appendix C is used. 

Increments of load are added and data recorded every 

two and one-half minutes until plunging failure of the pile 

or drilled shaft occurs, or the capacity of the test equipment 

is reached. A plunging failure is considered to have occurred 

whenever continuous pumping of the hydraulic jack is required 

to maintain load or when the settlement becomes disproportionate 

to the load being applied. When a plunging failure occurs, 
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stop pumping and immediately make data readings. Without 

pumping, allow the load and settlement to stabilize, making 

data readings at two and one-half and five minutes after 

pumping is stopped. Then, quickly and smoothly remove all load 

and immediately make data readings. Wait two and one-half min­

utes and make a set of data·readings then wait another two and 

one-half minutes and make the final data readings. 

A plot of load versus gross settlement after each two and 

one-half minute period should be made while the test is being 

conducted so that the person in charge of the test can follow 

its progress at all times. As the pile or drilled shaft approaches 

plunging failure it is often desirable to have more data to 

help define the point of failure. By following the load­

settlement graph the responsible person can determine when 

to reduce the load increment and how. much it should be reduced. 

INTERPRETATION OF LOAD TEST DATA 

When analyzing data from a foundation load test all 

pertinent factors should be considered and the method of in­

terpretation should provide values that are reproducible and 

independent of the judgment of the interpreter. A "double 

tangent" method generally satisfies these requirements and has 

30 



been adopted as theprimary method for interpreting the 

load-s·ettlement data obtained from. the: Quick-Load test. 

Interpretation by this method is as follows (refer to Figure 16): 

·1. Plot a graph of load versus gross settlement using any 

2. Draw on~ line origi:naeing at'the point of zero load 

and settlement and· tang•ent t'o the initial flat porti:cm 

of the .gross settlement curve. {The slope of this 

line will'be appro~imat:.ely the same as .the slope of 

the recovery line.) 

3 • Draw a second line tangent . to 'Che' steep. p()rtion o·f 

the gross settlement curve with a s,lope 0 .OS"'-in ~ 

of settlement per ton (1;.4mm/lOOkg) of ·load for a 

pile test and a slope• of 0 .OI.:..iri. per tori (0. 3rnm/ 

lOO~g) of load for a drilled'. shaft t'est. 

4. The load at the intersection of the two tangents 

drawn in steps 2 and 3'~is defined as the ultimate 

bearing capacity of the pile or drill.ed shaft and 

;w;Lll .. · be used to establ~sh a PZ"oven "ma~imum safe 

·stat:Lc ... load. 

Sr. Th~ proven maximum saf·e .s~at:Lc load :f;or p:Lling 

· is~ defined. as one-:half:o£ the ultimate bearing 

· .. capacity ·obtained·'ifi st~eP·'4 .;,~·The •'proven maximum .. 

safe static load for a drilled shaft is defined 
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as one-half the ultimate bea,ring capacity obtained 

in step 4 provided the gross settl.ement at the 

proposed design load is not more tl;lan one-'half inch 

APPLICATION OF LOAD TEST RESULTS 

Piling. The maximum safe static load determined from the 

load test is used to establish a relationship between the 

proven static load and the dynamic resistance determined by 

hammer formula or~ wave equation analysis. This relationsh'ip, 

.generally referred to as· a 1'K" factor,. is defined as follows: 

K ::;::: L/P where: · 

K -·Piling .,K" factor 

L ~. Maximum safe static load proven by load test 

P = Dynamic driving resistance as determined by the 

appropriate hammer or wave equation formula . 

. "rhe· hammer or wave ·equation formula modified .by the "K" 

factor yields load capacities that conform to.the proven 

maximum safe static load and are used to determine the drivi.ng 

resistance of all regular piling in the structure or wi.thin 

the limits of. influence of the·load test. 

Figure r7 :·.is a plot of the load and settlement data 

shown ta.bulated in Appendix A. These .data .. were tal<en during. 

the load testing of an 18 inch -(4s· ~'i em) square prestressed 
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concrete pile tested using the Quick.;;;Loadmethod. Interpre­

tation of Figure 17 by the double tangent method gives an ul­

timate bearing capacity of 150 tons (136,080 kg) and. a. proven 

maximum safe static load of 75 tons (68,040 kg). The dynamic 

resistance of this pile-soil system was determined by the 

Engineering News Recordformula.and found to be 29 tons 

(26,309 kg) (these and other pertinent data are shown in 

Appendix A) • 

Drilled Shaft. Results of a recent comprehemsive research 

study of the load transfer characteristics of drilled shafts 

showed that substantial econoii).ic benefits couldbe reali?ed 

through the utilization of the ability of a drilled shaft to­

transfer load to the surrounding soil by skin friction as well 

as through point bearing. In addition to establishing a safe 

load capacity for a particular shaft-soil system, the II).aximum 

safe static load can be_ use_d to determine the amount of load 

carried by skin friction. A relationship, "K" factor, can then 

be estab,, isheo between this loc:io and. one oete:rrn:i.neo.l::?Y an 

acceptable static analysis procedure and this "K" factor 

applied to other soils of this type. 

Strain gages installed in the test drilled shaft provide 

the best means of obtaining the amount of load carried by 

skin friction; however, it is not generally feasible to instru-
., 

ment all test shafts. In the absence of stra1n gage Instrumen-

tation, the "K" factor can be determined as follows: 
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K = (L....,B)/R, where: 

'" ~ .,.~. K = Drilled· shaft. ':!!~'! ;factor '• t.'· ~ c ,ii 

· L = Maximum safe .static load proven by loac;l t~.st 

B = Allowable. point beg,ring based on soil$.:data and. 

laboratory tests 

R = Allowable frictiomil res.istance determined by 

~oils dat~ ~n~ laboratory tests. 

The frict.ional resistance determined by static analysis 

modified by this "K"factor will yield load capacities that 

conform to the .proye:r1 maximum safe static load and are us;ed to 

determine the.Ioad. capacity of.all shafts used in the strpcture 

or within the limits of influence of the load test. This "K" 

factormay also be used in the design of drilled shaft fourida-

tions at other locatio:Q.s having the same type of soil that has 

be.en load tested. 

Figure 18 is a plot of the .load and settlement data shown 

tabul.ated in Appendix B. These data were taken during 

the load testing of a 36 inch (91.4 em) diameter drilled shaft · 

tested u::>ing the Quick....,Load method. Interpretation of Figure 

18 by the double tangent method gives an ultimate bearing 

capacity of 732 tons (664.,070 kg} and a proven maximum safe 

static load of 366 tons {332.,035 kg). Based upon laboratory 

tests of the soil., the allowable loads 

friction were calculated to be 73 tons (66.,·2·26 kg) ·and· 395 
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tons (358, 344 kg) respectively ·{thesej·and other pertin~n·t data, 

are shown in Appendix B) . Using these data a drilled shaft 
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APPENDIX A 

LOAD '!'EST DATA FOR 18 '' SQ. PRESTRESSED 
CONCRETE PIL'E TES'!'ED BY THE 

TEXAS.QUICK-LOAD METHOD 
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STATE DEPARTMENT OF KIGHWAYS 
AND PUBLIC.TRANSPORTATION 
FORM 1302 REVISED 

... 

RECORD OF FOtlNDA'l'ION TEST LOAD 
8/76 

Loading No.7..J!2-y 
TEXAS QUICK TEST LOAD METHOD 

···- --' . 

County Gale . . Control 3 7 6-3-48 
-H~i9ilwa:Y··i;;:-state:·-1:24~ ·~ ·' -i>ro)ect·- BRF· :729{6)· · · 

Intracoastal Canal Bridge Structure 
structure N"6. ___________ _ 

Bent No._~_g_···----'-'-Foundation No. l . sta. 187+84 Rt._9_1 
__ Lt . ...,.,----

Foundation size & Type 18"Sq •. Prestr • Cone· Total Length 65 1 Design Load 60 Tons 
Foundation Tip Elevation -59' Effective Penetration 59 1 Ground ElevationO .00 
Hammer Type & !lize Delmag D4 6 0 2 Dynamic Resistance 28 • 8 6 Tons 
Time Test Began 11:00 A.M. Date AUg. 6, 197 6 Resident Engineer J. W • Hunter 

Time Time Load· Total Extensorneter · · Total Gross. --.. 
~ Added· Load Readings Settl!!ment - Inches 
~ 

Min. Min. Tons Toils Dial 1 Dial' 2 Dial 1· Dial 2 Averaae 
0 0 0 0 2.000 2~000, ,, ..,...o 0 0.0000 
0. 0 10 10 1.998 1.998 .002 .002 0 .d020 
2 '5 2~5 10 1.997 1.998 .• 003 .002 0.0025 

0 10 20 1.991 1.994 .009 .006 0.0075 
5 .0 i .2 5 20. 1~991 1.995 .009 .005 0.0070 

. () 10 30 1.985 1.990 .015 .010 0.0125 

.7 5 ·' 2 5 30 1.985 1.991 .015 .009 0.0120 
0 10 40 1.978 1.986 .022 .014 0.0180 

10 0 2.5 40 1.978 1.986 .022 .014 0.0180 
0 10 50 1.971 1.980 .0.29 .020 0.0245 

12.5 2.5 50 1.970 1.980 .030 .020 0.025Q 
0 10 60 1. 963 1.975 .037 .025 0.0310 

15 .. o. 2 .. 5 60 1.962 1.975 .038 .025 0.0315 
0 10 70 1.956 1.968 .044 .03.2 0.0380 

_.17.5 2.5 70 1.955 1.968 .045 .032 0.0385 
0 10 80 1.948 1.962 .052 .038 0.0450 

20.0 2.5 80 1.947 1.962 .053 .038 0.0455 
0 10 90 1.941 1. 957 .059 .043 ·. 0.0510 

22.5 2.5 90 1.938 1.953 .062 .047 0.0545 

0 10 100 1.932 1.948 .068 .052 0.0600 

25.0 2.5 100 1.929 1.944 .071 .056 0.0635 
0 10 llO 1.923 1.938 .077 .062 0.0695 

II .5 2 5. li.O 1.920 1.936 .080 .064 0.0720 
0 10 120 1.912 1.928 .088 .072 0.0800 

30.0 2.5 120 1·~ 908 1~924 .092 .076 0.0840 
0 10 130 1.900 1.919 .100 .081 0.0905 

<32 .5 2.5 1:30 1.895 1.915 .105 .o~5 0.0950 . .... 0 10 14Q. :L888 1.908 .112 .092 0.1020 
35 0 2 5 140 1.882 1.897 .118 .103 0.1105 

.. 
I ... 

Remarks: _______ ,..._ ___ ...:..... _____________ .,.,.., Dlstiict ____ __,...--'--',_.. 

oat!!-------------
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STATE DEPARTMENT OF HIGHWAYS 
AND -PUBLIC. TIU\NSPOR'l'ATION 
FOI!M 1302 REVISED RECORD OF FOUNDATION TEST LOAD 
8/76 

Loading No·.___.. 
TEXAS QUICK TEST LOAD METHOD 

County Control Structure ___________________________________ __ 

Highway No. Project Structure NO·----------------~--------

Bent No. Foundation No. Sta. Rt. Lt·---~-----

Foundation Size & Type Total Length Design Load _____________ _ 

Foundation Tip Elevation Effective Penetration Ground Elevation-----------

Hammer Type & size Dynamic Resistance ______________ ~-----

Time Test Began Date Resident Engineer--------------------~---

Time Time Load Total Extensometer 

Inter- Added Load Readings 
~ 

Min. Min. Tons Tons. Dial 1 Dial .2 Oial 1 

0 5 145 1.871 1.887 .129 
37.5 2.5 145 1.857 1.873 .143 

0 5 150 1.841 1.857 .159 
40.0 2.5 150 1.805 1.822 .195 

0 5 155 1.800 1.811 . 200 
42.5 , 2.5 155 1.619 1.660 .381 

0 5 160 1.439 1.518 . 561 , 
45.0 2.5 160 1.128 1.150 .872 
47.5 2.5 *160 0.153 0.175 1.847 
50.0 2.5 -30 130 0.148 0.173 1.852 

-
52.5 2.5 130 0.147 0.167 1.853 

0 -130 0 0.349 0.271 1.651 
55.0 2.5 0 0.354 0.279 1.646 
57.5 2.5 0 0.359 0.281 1.641 

' ., , 

~. ----- ---------- --

Remarks: * Plunge Failure - would not take additional 
load. Stopped pumping. 

42 

Total Gross 

Settlement - Inches 

--

Dial 2 Avertacie 

.113 0.1210 

.127 0.1350 

.143 0.1510 

.178 0.1865 

.183 (). ,1915 

.340 0.3605 

.482 0.5215 

.85.0 0.8610 
1.825 1.8360 
1.827 :1.8395 
1.833 1.8430 
1.729 1.6900 
1.721 1.6835 
1. 719 1.6800 

__ , __ 
, -

District 21 
=-~--~~~----

Date, Aug. 6, 1976 
By Walter M. Lane 



SUMMARY OF DATA 

FOUNDATION TEST LOADING 

TEXAS QUICK LOAD TEST METHOD 

Highway 376-3-48 Project BRF 729(6) 

Date of Test Load 
Bent No. 
Loc~tion (Station) 
Description of Pile 

Total J::,ength 
Ground Elevatidn 
Btm~ of Ftg. Elev. 
Pilot Hole Elev. 
:Pile Tip Elev. 
Effective Pen. 

Soil Type (General) 
Design toad per Pile 
Type & Size of Hammer 
Dynamic Resistanc€ (ENR) 
Penetrationper Blow 
Description of Cushion 

Type 
Size 
Thickness 

';~· 

Green Oak 
26"0 
6" 

Dur?tion of Quick Test Load 
Maximum Loadon Pile 

Gross Settlement 
Net Settlement 

Plunging Failure I:ioad. 
Ultimate Static Bearing Capa'city 
Maximum Safe Static Load (Proven) 
"!<~~' Factor {Proven) · 

Rem.arks: 

Aug. 6, 1976 
Bent 29 
187+84 
18" Sq. Pr~str. Cone. 
65 I ' -~ 

0.00 1 

-0.97 1 

0.00 1 

-59.00 I 

59' 
Silt, Sand & Clay 
60 Tons 
Delmag 046--02 
29 Tons 
2. 0" 

1 Cap Block 
Pine· Plywood 
23 11 Sq. 
3" 

7 'nay Test 
57.5 Min. 
160 Tons 
1.843 If 
1.680" 

160 Tons 
150 Tons 

75. Tons 
2. 6~ 

State Departmen·t o;f Highways 
and Public Transportation 
District 21 

~~~~------~--~ 
8/7/76 
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APPENDIX B 

~GOAD TES!J? DATA FOR 36" 0 
DSILL.ED SHAFT TESTED BY 

'I:;HE TE:xAS QU:tCl{-,LOAl:J M,ETHOD 
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STATE DEPARTMENT OF HIGHWAYS 
AND PUBLIC.TRANSPOR~ATION 
FORM lJ02 REVISED RECORD OF FOUNDATION TEST LOAD 
8/76 

Loading No. _ 
TEXAS QUICK TEST LOAD METHOD 

structure -·=H=B:.::&:::T:.......:.RR=--=Ov:...:...:e:.:r:..~P;:.::a::;s::..:s=-----
Structure NO·------------

Bent No. 20 Foundation No. Sta. 1=-3.;,..7;.-+_l=.·.::...O ___ Rt.lO 1 Lt. ___ _ 
Foundation Size & Type 36" fO Drilled Sha~tal Length 60 1 Design Load 300Tons 
Foundation Tip Elevation +6 1 Effective Penetration 50 1 Ground Elevation +66 • 2 1 

Hammer Type & size---------------- Dynamic Resistance----------
Time Test Began 10:00 A.M. Date_::::8_-.:::1.:::8_-..!.7-"'6'--...,...Resident Engineer _ ___:J~. -=B~·--=T~h~o:::m:::::a:..::S:__ __ _ 

Time Time _ Load ~ Extensom~ter Total Gross 
Inter- Added Load Readin51:s Settlement - Inches 
val 

Min. Min. Tons Tons Dial 1 Dial 2 Dial 1 Dial 2 Averaae 
a 0 0 0 2.000 2.000 0.000 0.000 0.0000 
0 0 50 50 1.995 1.995 0.005 0.005 o.ooso 
2.5 2.5 50 1.995 1.995 0.005 0.005 0.0050 

0 50 100 1.991 1.989 0.009 o .on. 0.0100 
5 0 2.5 100 .1.990 1.988 0.010 0.012 0.0110 

0 50 150 1.984 1.982 0.016 0.018 0.0170 
7.5 2 5 150 1.982 1.980 0.018 0.020 0.0190 

0 50 200 1.977 1.975 0.023 0:025 0.0240 
10.0 2.5 200 1.974 1.972 0.026 0.028 0.0270 

0 so 250 1.966 1.964 0~034 0.036 0.0.350 
12 5 2 5 250 1.963 1.961 0.037 0.039 0.0380 

0 50 300 1.957 1.;955 0.043 0.045 0.0440 
15 0 2 5 300 1.954 1.952 0,046 0.048 0.0470 

0 50 350 1.946 1.945 0 •. 054 0.055 0.0545 
I 17 5 "2 s 350 1.943 1.942 0.057 0.058 0.0575 

0 I 50 400 1.928 1.927 0.072 0.073 0.0725 
20.0 2 .5 . 400 1:924 1 923 0 076 0077 0 0765 

0 50 4so 1.907 1.905 0,093 0~095 0.0940 
22.5 2.5 450 1.902 1.900 0.098 0.100 0.0990 

0 50 500 1.880 1.877 0.120 0.123 0.1215 
25.0 2.5 500 1.874 1.871 0.126 0.129 0.1275 

0 50. 550 1.844 1.841 0.156 0.159 0.1575 
27.5 2.5 550 1.837 1.834 0.163 0.:166 0 .1·645 

.. .. · I 0 59 .600 l; 783··· 1.779 ..· ·0.. 217 0.221 ... 0. 2190 •. .• .. 
30.0 2.5 600 1. 776 1.772 0.224 0.228 0. 2260 . 0 50 650 .· 1. 721 1.715 0.279 0.285 0.2820 
32.5 2.5 . 650 J,.~7l3 1.707 0.287 0.293 0.2900 

0 . 50 700 1.603 1.597 0~397 0.403 0.4000 
35.0 2 .• 5 700 11.593 1.587 0.407 0.413 0.4100 

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

.. 



P:~-;;,;,.,;?:w::s-~~-4" .. , ·=" 
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STATE DEPARTMENT OF HIGHWAYS 
AND PUBLIC.TRANSPOR~ATION 
FORM 1302 REVISED RECORD OF FOUNDATION TEST LOAD 
8/76 

Loading. No.-
TEXAS QU!CK TEST LOAD METHOD 

County Control .Structure --------'------------

Highway No. Project Structure No·-----------------

Bent No. Foundati!Jn No, Sta. Rt. Lt·-----'--

Foundation Size & _Type Total Length Design Load--------.,-

Foundation Tip Elevation Effective Penetration Ground Elevation _____ _ 

Hammer Type & size Dynamic Resistance ____ .;__--'-------

Time Test Began Date -Resident Engineer ----..,.,.--,--..,.,----..,-------'--

< 

Time Time Load Total Extensometer 

Inter- Adc;ied Load Readi!lSfS 
_val 

Min_. Min. Tons Tons Dial 1 Dial 2 
. 0 2.5 725 1.544 1.534 

37.5 2.5 0 725 1.534 1.524 ... 
0 2.5 750 1.45.1 1.441 

40.0-· 2.5 b 750 1.441 1.431 
0 2.5 775 1.334 1.322 

42.5 2.5 0 775 1.325 1. 313;;, 
0 2.5 BOO 1.194 1.176 

45.0 2.5 0 800 1.179. 1.161 
0 2.5 825 0.977 0.956 

47.'5 2.5 0 825 0.958 0.937 
0 2.5 850 0.710 0.699 

_50.0 .. 2.5 0 850 0.410 0;388 
*50.·0 0 0 850 1.410 1.388 

52 .5· 2.5 0 ""*850 0.968 0.946 
55.0 2.5 -50 800 0.923 0.901 
57.5 2.5 800 0.920, 0.898 

0 -800 0 l 008 0 986 
60.0 2.5 0 1..038. 1.020. 
62.5 2.5 0 1.042 1.034 

I ·. 

--- < ·--·----- ------

-··--

Remarks: * Extensometers reset with l" spacers 
immediately atter reading. 
** Plunge. failure load at 850 tons. 

Total Gross 

Settl~ment'_; Inches 

Dial 1 Dial 2 • Averaqe 

0.456 0.466 0.4610 
0 .'466 0.476 0.4710 
0.549 b "559 0.5540 < 

0.559 0.569 0.5640 . 
0.666 D • 678_c 0 .6720•" 
0..:_675 <. o·.687 0 •6810' 
0.806 0:.824 0;8150 
0.821 0.839 0.8300 
1.023 1.044 1.0335 
1.042 L063' 1 ~0525 
1.290 1.301 l. 2955 
1.590 l. 612' 1.601 
1.590 1.612 1.601 
2.032 < 2.054 2,.043 
2.077 2.099 2.088 
2 .• 080' 2.102 <• z·.o91o 
1 'ggz 2 .of4 ·· < 2.0030 
1 •. 962 1 ~98tJ' i 9710 
1.958 1.966 1.9620 

., ,.; .i r:' 

·.·. ";: 

, .- z;: 

·.-. ;d 

... . .. 

_ .. __ .. ----·-· -·-· ..... 

; .. . -- "''-"= 

District 
Date 8-'"'"'118"-~7"6 ____ _ 

By H. M. Lott 
46 
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SUMMARY OF DATA 

FOUNDATION TEST LOADING 

TEXAS QUICK LOAD TEST METHOD 

Projecti45-l(l51)037 

Date of Test Load 
Bent No. 
Location (Station) 
Descript~on of>ishaft · 

. T9tai. LeQ,gth 
ct£o'ufid Elevation 
S~Cl£t Top Elev. 

· S}aaft Tip E:J:~m. 

... ·. E#fecti,ve .. Pen. 
Sofl,,~Q:Ype {General)·<. 
Mef:hod~o£ in~tallafion 
De~ig11. i.oacl . .Per . Shaft 
Allowi!l~le Point Bec;Iring, Load 

{Lab~ ~est:s) · 
Allowal;>le Frictiopal Doad 

·(Lab~. Tests) 

Durai:;.iq:ri·of Quick Test .Load 
.Maxixnum·I,.ocicl; on Shaft 

Gross· Settlement 
·',Net Settleme·nt 

, : ·r·,, '·.'·<·::, :: 

Plungiri:g:E'ailure Load 
ul timzi.t.e StatiG Bea~ing Capacity 
Maximum .. Safe .. Static Load {Proven) 
1'K"· Factor (PrOven) 

Remarks:· 

'47 

8/18/76 
20 
)_37+;1,0 (10 I Rt .• ) 
3& "¢ Qrilled Shaft 

·.E;()i 

+66.2 
+65.0 1 

.+6.0'1 
50~0 I 

Clay; . Sil tl. Saf1§; 
.... ca.sil1g w/slqriy 

300 'l'otls 
73 'I'ons 

s95 Tons 

. 62 ~s Min. 
.85'0 Torrs 
2.:wo" 

• J 1.962" 

, .. 85.0 'I'ons 
732 'l'ons 
366Ton•.s 
0.74 
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APPENDIX C 

SAMPLE DATA FORM FOR A FQUNDAT.!ON 
TEST LOAD USING._ THE 

TEXAS QUICK-LOAD METHOD 
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STATE DEPARTMENT OF HIGHWAYS 
AND PUBLIC.TRANSPORTATION 
FORM 1302 REVISED 
8/76 . 

RECORD OF FOUNDATION TEST LOAD 

~S QUICK TEST .LOAD. METHOD 

·';-~/-·."·~::::~~:\_:::n:;·~f?, .¥ 
• ~-~":: •• . :;_ c_;.-:,_._> , 

Loading No, __ 

County-----------..,..-- Control---,-----..,--~-- Structure~-_..,.--'"__.,-.~,..__-------'"----
"' --~- .. "',_,... ·>-·- -· ---~"""- ··-----~--- ...,,..,.~- . - •>-·>--~··· ~ -~- ~-··--? - ---~··,c-.·~"··--~~-'""-''. " .. '"' --· ~-"· ''''"- --- ' 

-----------Project _____________ structure 

Bent No. Foundation No._..._ ________ Sta. ________ _:_Rt. Lt. _____ _ 

Foundation Size & Type Total Length Design Load----------~ 
Foundation Tip Elevation Effective Penetration Ground Elevation _____ _ 

Hammer Type & Size-----~--------'--'-'------'--'---.:.-.- Dynamic Resistance_·--'---'--''--~--'-----
Time Test Began~.~-'--'-~-------~Date ________ Resident Engineer_.:.-.---'~--~-~-'------

'· 

'time_ · .. ·I-· nm~ · Load .1:2ill' ~xtensometeJ; Total Gross 

Inter- }\dded Load Readings Settlement.- Inches 
val 

' 

M,in. Diall 
,·, 

Min, Tons Tons Dial. 2 Dial 01: Dial '2 Averaae 

:·' •• . . ).• . ' '·. :>• .-' · .. .· 

; ' . ,· '·: < ' 
·~ 

.i 
( 

. • . 

. : 

' 

:·· . 
' .: 

' 

I 
··-- " 

I 
' 

' ' 

. 

'·' 

\ / 

: . . 

. , . ' 
.• 

.. 

.. 
--~ ....... " r . ~ . ·: 

.. 

- ···: ::· r 

Remarks:---------------------------------~~~~--~~ 
District _____________ _ 

Date -----------------~-
49 By ______________________ __ 
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Adopted by the State Highway Department of Texas, January 3, 1972 

ITE;M 405 

FOUNDATION TEST LOAD 

405.1. Description. This item shall govern for the material and 
. equipment. to be furnished and the work to b~ performed for the test loading 

of piling or drilled shaft foundations. 

H~---··~··· ·-w •••• _. •• 40.5,,2.:".GeneraLThe.piling.~or shafUu.be testloaded shall be as specified 
on the plans or .as designated by the Engineer. A complete record of the 
driving resistance on the anchor and test piling, or drilling data on the anchor 
and test shafts, shall be ma.de under the supervision of the Engineer. 

The test load shall not be applied to the foundation until 5 days aftl!r 
driving the test piling, or 7 days after placing concrete in the test shaft. 
(Concrete in the shaft must have reached design strength.) 

Unless otherwise specified, the Department will furnish the jacking 
equipment, suitablejackingbeams and extensometers. · 

The Contractor shall furnish and drive the piling or place the shaft to be 
test loaded and such appropriate anchors that may he necessary, and shall 
furnish all necessary material, labor,. work, tools., equipment in addition Jo 
that furnished by the State; shelter t? prote;et the test load equipment from 
sun and rain, and incidentals necessary for Jhe proper installation .of the 
complete test load. After the test bas been completed, the test set-up shall be 
dismantled by the Contractor in a manner satisfactory to the Engineer. 

Piling or shafts to be test loaded and any anchor piling or shafts required., 
which are not a part of the permanent structure, shall he induded as a part of 
the "Foundation Test Load". 

The method of test loading and the location of piling and/or shafts shall 
be as shown on the plans, or as designated by the Engineer. 

405.3. Construction Methods. The test piling shall be of the same type 
and cross section as the piling to be used in the structure. When precast 
concrete piling are to be test loaded, prestressed concrete piling of the s:.~me 
size and section may be used. 

A permanent piling or shaft may be used as an anchor or for test loading 
when shown on the plans or when directed by the Engineer. Piling or shaJts, 
not a part of the structure, shall be removed or cut off at least one foot below 
the bottom of the footing or finished elevation of th~ ground upon 
completion of the test load. Permanent piling used as anchor piling which are 
raised during the test load shall be redriven to original grade and bearing. 

The driving of piling to be test loaded shall be in accordance with the 
Item, "Driving Piling". 

The drilling and. placing of shafts to be test loaded shall be in accordance 
with the ltem, '.'Drilled Shaft Foundations .... 

405.4. Method of Loading. Test loading shall consist of the application 
of incremental static loads to a pile or shaft and measuring the resultant 

51 
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settlement. The loads shall be applied by a hydnuHc jack acting against 
suitable an'chorage: transmitting the load directly to the p'ile or· shaft, or other 
methods designated by the plans or approved by the Engineer. 

The load shallb~applied in incremer1ts of 5 or 10 tons as directed by the 
Engineer. Gr'oss settlement readings, loads and other data shall be recorded·l·w 
the Engineer immediately before and after· the. apphcation of each load 
increment. 

Each load increment shall be held for an interval of 2-1 I 2 minutes. Each 
succeeding increment shaH pc as directed hy the Engineer or as shownoon the 
plans and. shall be, applie~~L ,immt)diately, after ,.tne 2~l/2 minute interval 
readings have been made. 

When the load-settlement curve obtained from these test data shows that 
the pile or shaft .has failed; i.e., the load can be held only hy constant 
pumping and the pile or shaft is being driven into the ground, pumping shall 
cease. Gross settlement reading, loads and other data shall he r~cordcd 
immediately after pumping has ceased and. again after an in'terval of 2-1/2 
minutes for a total period of 5 minutes. All load shall then be removed and 
the member allowed to recover. Gross settlement readings shall be made 
immediately after all loads have been removed and at each interval of 2-1 I~ 
minutes for a total period of 5 minutes. 

All test loads shall be carried to failure or to the capacity of the 
equipment, unless otherwise noted on the plans. 

405. 5. Evaluation of Tests. Interpretation of the results will he in 
accordance with the 'Qukk Test Load' requirements of the Bridge 
Foundation Exploration and Design Manual. 

405.6. Measurement. Measurement will be made for each complete test 
load. satisfactorily performed and accepted. 

Anchor and test piling; or anchor and test shafts, which an~ a part of the 
permanent structure, will he measured by the linear foot before cutting them 
to final plan grade. 

Anchor and test piling or anchor and test shafts. which are not a part of 
the permanent structure. will not he measured for payment hut will he 
included in the price hid for "Test Load". 

If subsequent test loads are required on a previously loaded test piling or 
test shaft after the Engineer has directed the eontractorto dismantJr~th~·t~St" 

, equipment, any additional build up and driving of the test pile and/or 
reinstallation of the test equipment shall be considered as a separate test load. 

52 



405. 7 .. rayment. The load tests provided under this j tern will be paid for 
at the unit price bid for eac.h "Test Loa~", wl\ic)l price shall be. considered 
full compensation for furnishing all material, labor, work, tools, equipment 
and incidentals necessary for the proper installation and completion of the 
test load. Anchor and test piling or anchor and test shafts, which urc not a 
pa:rt~of~Tne~-·permanenrsfrucfufe, wil[ be~~iii'dll.ded :in file Unit .price: bid for 

~.·. :· •. ·., ··'··'· '''"'·•···· c •.• :~ •.. c ........ :~.;~~.~:rJ~:.~~~~m~~~:~~s~~:c.!.~~~,~~~r~:.a;~~;oarn~~::~s~:!t.~p;~~~~i:;: J .item .. 
~~~-'-

If a subsequent test load is required, as described above under Article 
405.6, such test will be paid for at the rate of one~half the prke,bid for each 
''Test Load". ··· 

/ 
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ESTIMATED MATERIALS COST FOR QUICK-LOAD TEST 

Structural Steel* 
Dial Indicators (2 required) 
Hydraulic Jack 
Miscellaneous {support beams, 

stakes, etc.) 

$ 0.65/lb. 
130.00 

1,800.00 

100.00 

*Quantity of structural steel i~ dependent upon 
design load. Th~ reaction. system shown in 
Figure 4 contains 40,700 lbs. df high strength 
steel. 

/ 

*U.S. GOVERNMENT PRINTING gJ.FiCE: 1977-240-897:33 


