. other by means of the high-strength balts together with an ayxiliary
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PRECAST FLQQR SLAB COMPASED UF A STEEL PLATE
AND CONCRETE AND JQINT STRUCTUHE THERECF

BACKGRGUND QF THE INVENTION
Field of the Invention
The present inventisn relates tc a précast floor slab
compased af a steel plate and caoncrete. Mare particularly, this-

inventien relates to a precast floor slab compesed of a steel plate

‘and concrete in which high-strength bhalts trictian-jainted ta the

steel plate as used as shear cannectar structure are used and -

Jointing portions of precast floor slabs are rrictian-Jointed eaeh

plate, the high-strength bolts being used as a shear conaector

1nc1usivelyf
Pricr Art .
Bridge floor slabs }ncluée a cast-in-place slab in nhiqﬁu-.
form assembling, reinforecing and concrete placing proces&es are

canducted on the field, and a precast floar slab in which such

.processes-as described abaove are carried out in ad?ancéiin the shdp

and then braught te the field. -
| The present invention pravides a navel precast floor slab
composed of a steel'éiate and concrete abave all.

Conventionally, as shaown in Fig.T, a precast floor slab
compased of a steel plate and cancrete is prepared by welding shear
connectaors 13 of stud type, pipe type and the like at predetermined
Lnte;vals on a concrete placing portion 12a of a steel plate 12 of

predetermined size cauprléing the concrete placing portion and a
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Jointing nnrtinn, and then placing cancrete on the concrete placing
. pertien 12a. Twa panals are cannected oaqn_othcr by oppasingly
facing each jointing partion 12b, aeldlné‘an attaching plate 14 an
an undersurface of the jeinting particn 12b and then placing
cancrete therean sq as éc keep cantinuity of the steel plate 12.

In Fig. T, there is shoun a situaticn where concrete is not placed
an the jointing partions, numerals 1T and 18 designating relafaorcing
bars. _ '

aperatinn of welding cansiderably depends on welder's skill
and 1s easily influenced by aperating envircnment including wind;
ambient telperature araund the site in the case of field welding.
Such disadvantages make deck welding less reliable. Further,
distorticn (internal stress) and change 1n.hardnes§ derived from
welding weuld decrease the rnsistance to fatigue of decks.

On the other hand, structural coatinuity of Jainted decks is -
weakened because of difference between structure of main bady and.-
thét of jointing portiens.

Accordingly, it is an cbject of the present iaventicn to
sclve these conventlanal prableas by applying the fallowlng deck
" and joint structure thereof in which fixture of shear cannectars to
a steel plate and cannection of each steel plates are conducted
without welding.

SUMMARY OF THE INVENTION

To achieve the abave menticned abject, there is provided a
precast flaar slab compased of a steel plate and cancrete, in which
high-strength bolt holes are farmed on the steel plate at

predetermined intervals, high-strength bolts are inserted f{n the
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high-stéength balt hales and fitﬁed with nut; to form shear
cannectars, and then concrete is placed tgeréon.

There is alsc pravided joint str;cture of a precast flaor
slab camposed of a steel plate and cancrete, in which jolnting
portions of precast flaor slabs tc be connected are apposingly
faced each ather, a splice plate, which has high-strength bolt holes
correspanding to thase high-strength bolt hales formed on the
jointing paortions, is attached én an undersurface of the jointing
‘portions, high-strength bolts are inserted in the high-strengtﬁ
bolt holes and fitted with nuts tec form shear connectors, prqc%}t
floor slabs to be jainted are connected each other, and then
cancrete is placed therecn.

As the high-strength bolts used in the present invention are
friction-jointed, each bolt functions as reliable shear connector .
structure of the flaoor slab composed of a steel plat; and concrete
. without decreasing the resistance to fatigue which has been
inevitable ta conventionally welded shear connectors because of
distorticn and change in hardness thereof.

As the jointing portions of precast flaeor slabs ta be
connected are apposingly faced each other ;n the joint structure,
attached by the splice'yiate on the undersurface thereof and
friction-jointed by ﬁeans of the high-strength bolts similarly as
the concrete placing portian, structure of the cancrete plécing
portion and the joint structure are about the same, thereby
improving continuity of bath structure as a whale and, because of
the same shear caonnectar structure, improving reliability.

As has been described above; effects of the present
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inventian are as in the rallauing

According te Claim 1, because the high-strength balts are
friction-jointed by driving nuts from both surfaces of the steel -
plate, fixing of shear cannectors is not affected conventionally by
a welderfs skill and can be conducted canveniéntly without a
decreaée in the resistance to fatigue caused by distartien
(internal stress) and change in hardness due to a welding aperaticp..

According to Claim 2, because of such structure that the
'jointing portions of the precast flear slabs tc be caonnected by

-

means of the joint structure are oipdsingly faced each oéhenu;w
attached with the auxiliary plate thereunder and friétian-Jointed
by the high-strength bolts similarly as in the case of the cancrete
placing portion, it is possible to avoid conventional problems
arising from field welding caonditians such as ﬁind, ambient
temperature, etc. as well as other inconvenience accompanied by
p.welding, thereby rendering structure of the concrete placing partion
and the jointing portions substantially identical and improving =
continu1t§ théreof as a whole.

Accordingly, a reliable shear connected-structured precast.
floor slab composed of a steel plate and cancrete and jaint
structure thereof cah”Bé'provided by the present invention.

BRIEF DESCRIPTION GOF THE DRAWING

Fig. 1 is a section taken on line A-A in Fig. 2, showing a
precast floor slab composed of a steel plate and concrete.

Fig.2 is a plan view of the precast floor_slab composed of a
steel plate and cancréte.

Fig. 3 is a section taken on line B-B in Fig. 4, showing

ThlS Sheet Has Been. Rep

I llllﬂ | lll Il!l



THIS SHEET HAS BEEN
REPLACED

joint structure of & precast floar slab to be connected.

Fig. 3 1s a plan view of Joint structure of a precast flaoor

slab fa be connected.

Fig. 5 is a sectian showing haw te fix a high-strength bolt.

Fig. 6 1s a section of an another embodiment haw ta fix a
high-strength balt.

Fig. T is a section of a conventional pr;cast floor slab
. composed of a steel and concrete and joint stfucture thereaf.

DETAILED DESCRIPTION AND THE PREFERRED EMBODIMENTS

The present invention will be described in detail by
referring the drawings.

In Fig. 1, only outlines of placed concrete are drawn ané
inside thereof is shawn as if concrete is not placed for
convenience. An embodiment of a precast floor slab 1 is
shown in Figs. 1-and 2. A steel plate 2 is consisted of a concrete
placing portion 2a and a jointing portion 2b and may have arbitrary -
size decided by considering conditions of a bridge where floor
slabs thereon are replaced and effective conveyance of the panel.

Bolt holes 9 for high-strength bolts 3 are formed on the
steel plate at predetéfﬁined intervals. In Fig. 2, the'high—
strength bolt holes 9 formed on the concrete placing portion 2a are
invisible because the high-strength bolts 3 are inserted therein.
Distances of the high-strength bolt hales 9 are different between
the_concrete placing portion 2a and the joint portion 2b in Fig. 2.

The high-strength bolt 3 is fitted with a washer 6a And a

nut S5a at a downward portion thereof and inserted from upside of the
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concrete blacing pdrtian 2a in the high-strength balt hale 9 farmed
thereon as shown in Fig. 5. The high-stggngfh balt 3 is then
fitted with a washer 6b and a nut 5b tra; downside and fixed to the
concrete placing portion 2a by driving these nuts Sa and Sb from
both sides so that the the balt 3 functions as a shear cannectar.
Fixing of the high-strength bolt 3 is not limited tc‘fﬁe abave
mentioned manner but may be conduéted, for example, by inserting the
bolt 3 from dawnsidg of the cancrete placing portian 2a ta the balt
"hole § and driving a nut Sc from upside, és_shcwn in Fig. 6 in
wWhich numeral symbols 6¢c and &4 dgsignate'washers. In either .case,
predetermined axial force is added to the high-strength belt 3Jto
stock the frictional resistance required. Height of the high~- |
streagth bolt j is preferably within a rangé from a neutral axis
level to an upper covering'thickneés of concrete to be placed.

Reinforcing bars 7 and 8 are then arrangéd abhove the steel
plate 2 while side forus are assembled, followed by placing
concrete 10 thereon. The forms are assembled to leave thg Jointing
portions 2b at both sides of the steel plates 2 to the axial
direction of a bridge for connecting neighboring prgcéﬁf flaor slabs
1, a single jointing portion being left at one side of ?he steel
plate in case'of an outmost panel. The form; are removed after the
cancrete is placed.

In this manner, there is prepared the érecast floor slab 1
composed of a steel plate and cancrete. |

Jaint structure for connecting precast floor slabs each
other is shown in Figs. 3 and 4.

In order to pravide the joint structure, first of all, the
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steel pliée Jainting portians 2b of the ahavg mentiaoned precast
floor slabs 1 are opposingly faced each gthef. while reinforcing
bars 8 directed to the bridge axis are ;;erlapped (the bars 8 are
conventionally arranged in advance to overlap each.other).

After a splice plate 4, which has high-streagth bolt hales g
corresponding ta those high-strength balts formed on the jainting
portions 2b, is attached on the undersurface of the portions 2b,
the headed high-strength bolts 3 fitted with a washer 6a and a nut
'Sa at downward portion are inserted in holes 9 from upper gide
thereof, the high-strength bolt holes § being invisible becégsg‘ot
tﬁe inserted bolts 3 in Figs. 3 and 4. A washer 6b and a nut gh'
are then fitted to t@e high-strength bolts 9 from underside of the
auxiliary plate 4 and driven to fasten thereof from both sides |
tagether with the nut 5a. The high-streﬁgth balts 3 are thus fixed
as a shear connector to the jointing poréians_Za,_thereby bath
portions 2a of the precast flﬁor slabs 1 to be cannected_beiqg_---
rriction-jcinte&'each octher. As a matter of course, the hiéh—-
strength Balt§ 3 may be fixed in any other manner, for gxample, by
way of fixing described in Flg. b. Preferably, height of the high-
strength bolts 3 is within a range from the neutral axis level to
the upper covering thickness.

After reinforcing bars T are arranged, concrete is placed on
the jointing porticns 2b to complete the joint structure. Fig. 3

shaws a situation where concrete is not placed.
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What is clalmed is:

1. A pracast flaar slab compased of a steel plate and concrete,
characterized in that highrstrength'boifnhQLQQ are faormed an the
steel plate at predetermined intervals, high-strength bolts are
inserted in the high-strength balt hales and fitted with auts to
form shear connectors, and then cancrete is placed therean.

. 2. Jcint structure of a precast fleor siah coiposed of a steel
plate and concrete as claimed in Claim 1, characterized in that
jointing porticns of precast flsor slabs to be connected are Q:
oppesingly faced each cther, a splice plate, which has high-gi;quth
bolt hales carrespcnéing ta those high-strength bolt hales faormed

on the jointing pertilans, is attached on an undersurface of the
Jointing portions, high-strength bolts are insaréed ig_the high-
strength balt holes and fitted with nuts ta form shear cannectars,
precast flocr slabs tc be jointed are connected each ather, and;th;i.

concrete is placed therean.
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