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PRICAST rLOQR SLAB COHPOSID or A STllL PLATE 

AHD COHCR!T! AHD JOINT STRUCTURE THEREOF 

BACKGROUND OF TH! IHV!HTION . 
Field ct the Invention 

The present invention relates to a preca.st tlaar slab 
. 

ca•poaed ct a steel plate and concrete. Hore particularly, this 

1avent1oa relates ta a precast tlacr slab coapcaed ct a ateel plate 

·and concrete 1a •hich high-strencth bolts trict1ca-Joiated ta the 

steel plate u used as shear cannector structure are uecl and . " . . . .../:"" 

" ic1at1nc portions ot precast tloor slaba are triction-jointed each 

·.ether by aeans ot the high-strenrth bolts together with an al.IX111ary 

plate, the h"1gh-strenrth bolts being used u ~ shear couector 

1nclu.s1vely. 

Prier Art 

Bride• tloor slaba include a cast-in-place slab in •hic}s.· . . 

ta_ra a.s.seabling, reintorcing and concrete placing processes are·. 
. . 

conducted on the tield, and a prec~st tloor slab in which such 
. . . 

pracesaaa as described above are carriea out in advance in the shop 

and then brought to the tield. 

The present invention provides a novel precast tlcor slab 
.. 

composed of a steel plate and concrete above all. 

Conventionally, as shown in Fig.7, a precast floor slab 

composed of a steel plate and concrete is prepared by welding shear 

connectors 13 cf stud type, pipe type and the like at predetermined 

intervals on a concrete placing portion t2a of a steel plate 12 or . . 
predetermined size co•prising the concrete placing partio~ and a 
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Ja1nt1n1 portion., and then placin1 cancr•t• an the concrete placing 

pcrtian 12a. Twa panela are connected ea~h.ath•r by appaaingly 

racing each jaint1ng partian t2b, welding an attachin1 plate 14 an 

an undersurtace ar the Jointing portion t2b and then placing 

concrete thereon sa as ta keep continuity at the steel plate 12. 

In Fig. T, there is shewn a situation where concrete is net placed 

on the jointing portions, numerals 11 and 1a· designating reintorcinr 

bars. 

Operation at welding cansiderablf depends an welder's skill 

and is- ea.sily intlueaced by operating env1ran•ent including _wind', ..,,,, .. 

aabient temperature around the site in the case ct tield welding. 

Such disadvantages lllke dect welding less reliable.· Further, 

distcrticn (internal stress) and change in.hardness derived trc• 

welding wculd decrease the resis:tance ta tatigue at decks. 

On the ether hand, structural ccntinuit1 ct jointed de~ is 

wealcened because at ditterence between structure ct uin body an~.· 

_that ct jointing portions. · 

Accordingly, it is an object at the present invention to 

solve these conventional p~oblem.s by applying the tallowing deck 

and jcint structure thereat in which tixture at shear c~nnectars ta 

a steel pl~te and cadnectian at each steel plates are conducted 
... 

without welding. 

SUMMARY OF THE INVENTION 

Ta achieve the above mentioned abject, there is provided a 

precast f loar slab composed ae a steel plate and concrete, in ~hich 

high-strength bolt hales are earmed an the steel plate at 

predetermined intervals, high-strength bolts are inserted in the 
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high-strength bolt holes and titted with nuts to torm shear 

connectors. and then concrete is placed t~erean • 
. · 

There is also provided Joint structure or a precast tloor 

slab composed or a steel plate and concrete, in which jointing 

portions of precast tloor slabs to be connected are opposingly 

raced each other, a splice plate, which has high-strength bolt holes 

corresponding to those high-strength bolt hales termed on the 

jointing portions, is attached on an under.surface at the jointing 

'portions, hiih-strength bolts are inserted in the high-strength · 

bolt holes and fitted with nuts to tor• shear connectors, precast 

floor slabs to be jointed are connected each other, and then 

concrete is placed thereon. 

" 

As the high-strength bolts used in the present invention are 

friction-jointed, each bolt functions as reliable shear connector . 

structure or the f loar slab composed at a steel plate an4 concrete 

without decreasing the resistance to tatigue -~hich has been 

inevitable ta conventionally welded.shear connec~ors because at 

distortion and change in hardness thereat: 
. . 

As the Jointing portions ot precast floor slabs to·be 

connected are oppcsingly faced each ether ~n the joint.structure, 

attached by the splice· p·iate on the undersurface thereof and 

friction-jointed by means of the high-strength bolts similarly as 

the concrete placing portion, structure of the concrete placing 

portion and the joint structure are about the same, thereby 

improving continuity of both structure as a whole and, because of 

the same shear connector structure, improving reliability. 

As has been described above, effects of the present 

·, 
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invention are as in the tallowing. 

According to Claim t, because.the.high-strength bolts are 

rriction-jointed by driving nuts tram both surtaces of the steel 

plate, fixing or shear connectors is not attected conventionally by 

a welder's skill and can be conducted convenien.tly riithout a 

decrease in the resistance to ratigue caused by distortion 

(internal stress) and change in hardness due to a rielding operation. 

According ta Claim 2, because or such structure that the 

jointing portions or the precast tloar slabs to be connected by . . 
means or th~ joint structure are opposingly faced each other.Ii' ~ 

attached with the auxiliary plate thereunder and friction-Jointed 

by the high-strength b~lts similarly as in the case at the concrete 

placing portion, it is possible to _avoid conventional problems 

arising tram field welding conditions such as wind, ambient 

temperature, etc. as well as other inconvenience accompanied by 

welding, thereby rendering structure or the concrete placing p~rtion 

and the jointing pCH:tians substantially identical and improving .­

cantinui ty thereat as a whole. 

Accordingly, a reliable shear connected-structured precast. 

rlaor slab composed or a steel plate and concrete and j~int 

structure thereof' caif ·t,'E! provided by the present invention. 

BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is a section taken an line A-A in Fig. 2, showing a 

precast floor slab composed of a· steel plate and concrete. 

Fig.2 is a plan view or the precast floor slab composed of' a 

steel plate and concrete. 

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

-· .. 
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joint structure at i precaat tloor slab to be connected. 

Fig. 4 is a plan view or joint at~ucture or a precast tlaor 

slab to be connected. 

Fig. 5 is a section showing haw to fix a high-strength bolt. 

Fig. 6 is a section of an another embodiment how to fix a 

high-strength bolt. 

Fig. 7 is a ·section at a conventional p-recaat tloor slab 

composed or a steel and concrete and joint structure thereat. 

D!TAIL!D DESCRIPTION AND THE PREFERR!D EMBODIMENTS 

The present invention will be described in detail by 

referring the drawings. 

,,. 

In Fig. 1, only outlines at placed concrete are drawn and 

inside thereat is shewn as it concrete is not placed tor 

convenience. An embodiment or a preca~t tloor slab 1 is 

shown i4 Figs. 1 -and 2. A steel plate 2 is consisted ot·a c~~qr~te 

placing portion 2a and a jointing portion 2b and may &ave arbitrary 

size decided by considering conditions at a bridge where tloar 
... 

slabs thereon are replaced and ertective conveyance or the panel. 

Bolt holes 9 for high-strength bolts ~ are torm~d on the 

st·eel plate at predel:-'riained intervals. In Fig. 2. the high­

strength bolt holes g·rormed on the concrete placing portion 2a are 

invisible because the high-strength bolts 3 are inserted therein. 

Distances or the high~strength bolt holes 9 are dirrerent between 

the concrete placing portion 2a and ·the joint portion 2b in Fig. 2. 

The high-strength bolt J is rttted with a washer.6a and a 

nut Sa at a downward portion thereof and inserted from upside of the 

:: . 
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concrete placing pa'rtian 2a in the high-strength bolt hole 9 formed 

thereon a.s shown in Fig. 5. The high-.st~_~ngth bolt 3 is then 

titted with a washer 6b and a nut Sb tram downside and fixed ta the 

concrete placing portion 2a by driving these nuts Sa and Sb tram 

both sides so that the the bolt 3 !unctions as a shear connector. 

Fixing or the high-strength bolt 3 is not limited to the above 

mentioned ma~ner but may be conducted, tor example, by 1nsertinr the · 

bolt 3 tram downside or the concrete placing portion Za to the bolt 

hole 9 and driving a nut 5c tram upside, as.shown in Fig. 6 in 

which numeral symbols 6c and 6d designate washers. In eithe~ . .,e~se, 

predeterllined axial rorce is.added ta the high-strength bolt 3 to 

stock the trictional resistance required. Height at the hich­

strength bolt ~ is preferably within a range tram a neutral axis 

level ta an upper caverini thickness ot concrete to be placed. 

Reintorcing bars 7 and 8 are then arranged above the steel 

p_late 2 while ~ide. toru are assembled, tallowed by placi~g ... 

concrete 10 thereon. The taru are assembled to leave the jointing 

portions Zb at hath sides at the steel plates a to the axial 

direction ot a"bridge for.connecting neighboring precast tloor slabs 
. . 

1, a single jointing portion being lett at one side of the steel 

plate in case or an outmost panel. The forms are removed after the 

concrete is placed. 

In this manner, there is prepared the precast floor slab 1 

composed or a steel plate and concrete. 

Joint structure ror connecting precast floor slabs each 

other is shown in Figs. J.and 4. 

In order to provide the joint structure, first or all, the 
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ateel plate jointing portiona 2b or the above ••ntioned precaat 

tloor slabs 1 are opposingly raced each other, while reinforcing 
./ 

bars 8 directed to the bridge axis are overlapped (the bars 8 are 

conventionally arranged in advance to overlap each other). 

After a splice plate 4, which has high-strength bait hales g 

corresponding ta those high-strength bolts farmed on the Jointing 

portions 2b. is attached on the undersurtace at 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 ~roa upper sid~ 

thereat, the high-strength bolt holes 9 being invisible beca~e of 

the inserted bolts 3 in Figs. 3 and 4. A washer 6b and a nut 5b. 

are then fitted to the high-strength bolts 9 tram underside of ·the 

auxiliary plate 4 and driven to fasten thereof from both sides 

together with the nut Sa. The high-strength bolts 3 are thus tixed 

as a shear connector to the jointing portions.2a, .thereby both 

portions 2a of the precast tloor slabs 1 to be connected.be!~( 

triction-jointed each other. As a matter or course, the high­

strength bolts 3 may be fixed in any other manner, tor example, by 

way ot fixing described in Fig. 4. Preterably, height ot the high­

strength bolts 3·1s within a range from the neutral axis level ta 

the upper covering ~hickness. 

After reinforcing bars 7 are arranged, concrete is placed on 

the jointing portions 2b ta complete the joint structure. Fig. 3 

shows a situation where concrete is not placed. 
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Nhat 1• claiaed 1•: 

1. A preca•t tlaar slab caaposed at a steel plate and concrete, 
. •' 

characteri%ad in that high~strength balt hales are taraed on tbe 

steel plate at predeter•ined intervals, high-strength balts a.re 

inserted in the high-~trength belt hales and titted with nuta to 

tara shear ccaaectcrs, and then concrete is placed thereon. 

2. Joint structure at a preca.st tlcar slab caapaaed at a ateel 

plate and concrete u claiaed in Claia 1 , characterised 14 tha~ 

ja1nt1n1 pcrticna ct ·precut tlcor alaba ·to be comsectacl are ~·" 
. . r~ 

oppcain1l1 taced each other, a splice plate, •hich ha.s h11h·aj::'enfth . - . 

belt holea carrespanding to thaae hich·strencth belt halea tor•d . . . 

on the jointi.41 pcrticn.s, 1a ~ttached an an mdersurtace at the 

jaµit1n1 port.ion, high-strencth bolts are iuertecl 111 . the high· 

atrenlth bolt hcle.s and titted with nut& to term shear coanectara, . .. 
precut tloar slabs to be jciatecl are ccmsected e,ch other, ancl. ·then 

concrete is placed thereon. 


