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INSTRUCTIONS FOR SELECTING AND SHIPPING SAMPLES 

The following instructiOns will apply unless otherwise specified : 

1. Samples should be selectl;'d with care and should be representnth•e of the matE>rinl sampled. 
2. Pack to withstand rough shipment. Mark pipe and tile couHpkuonl-lly "Handle with curl2'. Fragile." 
3. Place this sheet in the nccompanying tag f'UYf'lope, which should be securely attnched to the container in which the sample is shipped, 

Also, inclose duplicate identification sheet inside wrapping, or if shipped in cloth ~;t~ck, imdde the sack. 
4. \Vhen immediate report is not required, ship f'mmples by frt~ight. 
5. Cloth bags, screw top cans and friction top cans may be obtained from the J,aboratory. 

SIZE AND NUMBER m' SAMPLES REQlJIR~JD AND TYPIU OF CONTAINERS 

PORTLAND CEMENT AND l\IINElRAL FIIJLER-8 to 12 lb. A c~mposite sample is ohtain€'d by taking a portion from one sack in every 
forty and should b(• rppresentative of 500 bbl., or less. Ship in closely woven bag, cnn or tight box. 

SAND--40 to 60 lb. A sample should repre:;;ent not more than 100 cu. yd. Use a clmwly wown bag, or tight box. Do not use sacks which 
han• contnint:'d sugar, gr-ain, or other organic matter. 

GRAVEIJ OR CRUSHED STONE--80 to 100 lb. A sample should represent not more thnn 100 cu. yd. Use a closely woven bag or tight 
box. For abrasion, sample must be all retained on a N(l. 4 siere. 
\VATEH~One quart. A snmple should be sent in from each source to be ns€'d in concr€'te. Ship in screw top can. 
REINFORCING STE}IJ_L---.-Two piec€'s 27 in. long of €'ach size from each consignmt:'nt of 10 tons or less. For mesh reinforcement, two samples 

30" x 30", with ea<'11 gauge wire repreRented, from each carload or its eqnivalt>nt. 
I•IPE AND TILE~Heinforced Concrete Culvert and Sewer Pipe--one per cent of <•ncb size. Nonreinforced Concrete Culvert and Sewer Pipe 

--one per cent of each sjze but not less than 2 pieces. Yitrified Clay Culn•rt and Sewf'r Pipe--one -per cent of ench siZe, but not less than 
2 piect>s. Drain tile ( Concrf'te and Vitrified Cluy) --on€' per C€'nt of each size, but not leR~ than 5 pi(•ces. 

COHHUGATl'JD ME'l'AL PIPJ!J------Three pieces upproximately 6 in. square from each 20 cuh·erts of each heat and gauge number of each 
size. Ship in small (•loth saC'k or box. 

ASPHALT AND 1-'AH-One qnnrt. A sample shonld rf'presf'nt one carload, or in case of barrel shipment, the consignment. If material is a 
solid, clean surface thoroughly before selecting sample. Ship liquids in screw top cnns and solids in friction top cans. Cans must be Clean 
and dry. 

ASPHALT El\IUL~ION--One gallon for each carload and two qnnrts from each barrf'l shipment. Ship in glass container, properly packed. 
BITUMINOUS PAVEMF.NT SAl\iPLI~S-If taken from the loo:-.p mixture, about 10 lb. Samples should represent the day's run. If taken 

from the rolled pavf'ment, ai•proximat€'ly 12 in. square. Ship in well \vrappf'd pa<•lmge. 
GUARD RAIIJ CARLE-One sample at least 4 ft. long from each 1000 ft. or less. 
PREMOLDED JOINT FILLER~For pavements, one sample 2 ft. long and full depth of joint from each consignment. For Structures-

One square foot of material, sample to be at least G inches wide. 
PAVING BRICK-10 bricks -from each 15,000 or less. 
MASONRY BRICK~10 bricks from eac.h 50,000 or l('ss. 
PAINT AND IJACQUFJR~One pint sample from f:'Uch consignment. l\fix paint thoroughly before sampling. 
CALCIUM CHLORIDE-One quart in air-tight l\Iason jar for each shipment. 



STUDY OF THE EFFECTIVENJDSS OF HOOK BOLTS 
FOR USE AS 'UEBARS FOR· LONGITUDINAL ,TQIH'J'S 

At the requsst of L. B. Laird, Assistant Construction Engineer, an 

' 
investigation was made to determine the effectiveness of hooked bolts'(J-

bars) in holding together and transferring load across longitudinal pave-

ment joints. 

The hook bolts, or J-bars, consist of two 9/16 11 diameter plain steel 

bars hooked at one end with a 90 degree bend and joined together at the 
' 

other end with a threaded sleeve. Regular l/2" diameter deformed steel 

tie bars were subjected to the same tests for comparative purposes. 

SCOPE: 

The first part of this study was concerned with the determination of 

ultimate tensile strengths and failure characteristics of three different 

types of bars. Tension tests were performed on three structural grade 

steel J-bars, three hard grade deformed steel tie bars, and three struc-

tural grade deformed steel tie bars. These bars were all tested on a 

standard tensile testing machine. 

The second phase of this study consisted of casting each of the three 

types of bars in concrete blocks, simulating a tie bar device in a longi tu-

dinal joint. Both unkeyed and keyed blocks were tested. The keyway for the 

keyed specim~ns appeared as a trapezoid in cross-section with tne base dimen-

sions, running vertically, of l l/2" and 2 1/2" and a height of 'ohe trapezoid 

(horizontal dimension) of 1 11 • Each specimen consisted of two joined concrete 

olocks which Vlere twelve inches wide, seven inches deep, and sixteen inches 

long. Each of the two types of tie bars were embedded a length of fifteen 

inches into each block. The ,T-bars were embedded six inches into one block, 

and eight inches into the other block, the sleeve being flush with the joint 

face. All bars Vlere cast at mid-depth of the blocks. One keyed and one 



unkeyed specimen of each of the three different types of bars were cast, and 

all specimens were cured in a moist room for a:p:proximatbly seven days. The 

unkeyed specimens were :poured with each block being cast separately, the sec

ond block being :poured the day following the :pouring of th~, first block, effec

ting a butt joint. The keyed specimens were cast in a similar manner. Prior 

to testing of both the keyed and unlwyed specimens the bond was broken between 

the blocks so that the load transfer was effected completely by the tie device 

tmder test. 

Each specimen was then :placed in the MSHD load transfer testing machine. 

(See Figure 1). This machine :provides a method of apP,lying pure shear incre

ments at the joint face, and obtaining relative deflections of the two blocks. 

The loads were applied in 500 :pound increments in the following manner: 

1. No load to )000 :ppunds 

2. No load to 6ooo :pounds 

). No load to 9000 :pounds 

4. No load to 12000 :pounds 

5. No load to failure. 

This method of loading :provides a measure of relative residual deflections of 

the three types of bars, Figures 2 and 3 show a typical concrete specimen at 

failure. 

Test cylinders were made from each batch of concrete used in pouring the 

blocks. These cylinders were allowed to cure for seven days in a moist room 

and tested to determine the ultimate concrete compressive stress. 

ltESULTS: 

A. Tension '£est 

l. The average ultimate load and the average ultimate stress for three 

specimens of each type of bar tested in tension were as follows: 
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........... FIGURE 2. TYPICAL CONCRETE FAILURE 
OF SPECIMEN IN LOAD TRANFER TEST 
MACHINE. FRONT FACE. 

FIGURE 4. 

........... FIGURE 3. BACK FACE OF SAME SPECIMEN 
AS IN FIGURE 2. 

FIGURE I. MICHIGAN STATE 
HIGHWAY DEPARTMENT LOAD 
TRANSFER TESTING MACHINE. 

TENSION TEST 
FAILURES 

{ 

I - STRUCTURAL GRADE STEEL TIE BA 
2- HARD GRADE STEEL TIE BAR 
3- STRUCTURAL GRADE STEEL J- BAR 

F"IGURE 5. J-BAR TENSJON 
FAILURE WITH THREADED 
PORTION REMOVED. 
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Ultimate Load Ultimate Stress 
(a) Structural grade steel 

J-bar 15,720# 63,000 psi 

(b) Structural grade steel 
tie bar 14,640# ' 74.500 psi 

(c) Hard grade steel 
tie bar 21,830# 106,000 psi 

2, All three J-bars failed in tension through the bar on a section out-

side of the threaded sleeve, (See Figures 4 & 5). 

B, Load Transfer Test 

l. '2he J-bar specimens showed less recovery from load at the smaller 

increments than did either of the two tie bar specimens, Hnwever, at 

the larger increments, all three types showed about the same amount of 

recovery. (See Figure 6) 

2. The J-bar type was less rigid than were either of the two tie bar 

types in transferring load across the joint in the range of loads above 

the yield stresses of the bars, 

3. Below the yield stress and up to about 3000 pounds of joint face 

shear, the J-bar and the structural grade steel tie bar were about 

equally effective in transferring load. (See Figure 7) 

4. 1Wi th the keyed blocks, there was very little difference in the per-

formance of the three types of bars, thus indicating that· the concrete 

was effectively resisting the shearing forces, The keyed blocks were 

about 80jb more rigid in this test than the blocks without the keyway'\. 

Figure 6 shows the effect Of keying the blocks together, 

The average compressive strength, of th6 cylinders made from concretes 

used with the hard grade tie bar and the J-bar was 2600 psi, >lhile that of 

the cylinders made from concrete used with th.o structural grade ti.o bar was 

3000 psi. 
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DISCUSS ION: 

The primary purpose of any device used in longitudinal pavement joints i.s 

to hold the two adjacent slabs firmly together. Consequently, this device will 

be subjected to tensile stress in order to keep the slabs from pulling apart. 

The critical section for tensile failure in the J-bars that were tested, 

was outside of the threaded sleeve connection. Thus,this device would be just 

as effective in tension as a straight continuous bar of the same strength and 

size. 

In the load transfer phase of this test, the bond bet;1een the two blocks 

was broken before the actual test was run. In othe1· words, the bar device was 

resisting all of the applied shear. In actual longitudinal joints, when the 

adjacent slabs are held together closely by the tie device, a large portion of 

thf load will be t1·ansferred by aggr8gate interlock. From the results of the 

tension tests, it appears that the J-bars will fulfill their primary function 

of holding the adjacent'pavement slabs together, and therefore should function 

satisfactorily as tie devices for longitudinal joints, 
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