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. A Study of three-dimensional Analysis of Wind Foree
acting on Suspension Bridges

(Jan. 1961)
S.YOKOTA, T. TAKATA, N. NARITA

Synopsis:

Wind forces actling on the suspended structures of suspension bridges have hitherto been treated

under the following assumption;

aesy (effective angle of attack)=ag (angular displacement of the suspended structure at any
instance of torsional oscillation)+ (dn/dt) /vee(induced angular displacement by the vartical oscilla-
tion of the structure), and no three dimensional considerations have been given to the wake.

This paper, discussing these problems, presents the fundamental equations determining the
induced velocities of wind (v¢) due to the wake and the distributions of circulation (/) along the
span which are necessary to obtain the wind forces on the suspended structure,
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34 + K B W WA

HAT S0 ¥T LREEL T 9, EGLHCRER
DOMTAKTH Do FEAEOBEA DIV DO Bd T
$0r KTF Gd TH Y Cd BEELORERK
&\vo

Y749 PAr FAF v EBEY LIce IV ITH
ROBBREORSNL —ReEEREOACRETSd
B M T SRR ORI LTBY e YY) B
Wk v ySogFAERE CTRFEO L -1 D
13 Ae, Ce DX TH B0 RMEEY B LIHAWILE
¥ vy s LT < EREHERNC X BRIRDE
2% & BEEBROMAEERIIFIAES Liddhidh
Bisbre

5. & #

sEmoZEs b St b v, WIEEY
I L3 h B OCr THAIHIOKTRERH 26100
LOEMEOREYZ DT SOl LT
BRI bRl 20X 5 WBECREES h AHEE
B% R 2 BILIMEEL L B 5 AMRRE Y L T
+STHARCIa Ui binbo MARBILIES o
Wit WIEABREAEAH LAERBELTRIT &
FERETH Do THCIREEYBETHLE LY B
B 5 e BRSO RRR L TR H 5B OR
BB AB VBN D D0

C MAEOETER I BT T3 Ty EREIRORE
FE TREEORNRER BB sRBRAYERL
fro T TR - T HERROBENLE~REL
T5o

1) BHoRBRSRSRSoREyZI s, B
EH I B RSO CIritit, 2.4~0.0mg/m?;
SOFEL3. 1~0. lmg/m*CH » oo MRRFOCI BiZ»
15.4~0.0mg/L, SO;EM321.5~0.0mg/L BETH Y
1m2% b 1 7 B iS4 5 Fvk Ceik0.33~0.0g, SOF
TIE1.94~0.128 TH Do HREMCIIBRCBREYRT
b0LH 50

2) K&k Cl, SOTEE & MR X O RA & D
i BRI s bt e SOT/Cro itz
ST EHECBRIEEDD Bhit e T DT &EREKIT
DT HERETH o BEHEHERS b ORI 4~9 R
wibic s W0~843 Bie s haHERRD 50 WKD
S03/CIm 120.139C3 b+ AR X URIAHIIZIED

BEHA S 5SOT MM OGRS HEbBZ
EERLT S0

3) LiIFH A 0 FHRSRIL AKho Cy SO7 it
RO CIm SOz ftds XU pH ¥4 CImy SO7 fI75H:
EADRS LICHLPBROBSRLRI TR0 B
Fis L U BEY A F & OEECETEHC OREE LA
rhudlin bithe

4) AT O R O B L — B
OIBDBETHIC X 5BERAERL L » BEA2EVEE
T3 TRV E U SEYRSET 5N bES
Rk, OSSR X5 TH Y ZORECRE
BEOHBESERE LW EEs bhico

5) gt U BRBEMEENL, TaE2H
LB L LT, BbERR SR TGRS 0%
FERashTy5% ShEOESBITER SR T
HEEED S ABbETHEIR T3, thED
_Fﬁﬁﬂo_lﬂtphﬁ’ EBAELCF2YH, AREE,
iR EER e L ORMERSh TS, Bt
SREIEY =R b = ~ABIRERR XAV DR T
W3 LD 71) E‘é BHo

6) —IRERTIERNA B HREDNH S LOM
B by ZEORBOB EATOBFIC AR BET
550 BEECHRATIONHAHELLOLH
VERAOLORETHLE LSS, EEFECTERL
L0145 0> BEOBENTE L TR ) EBBATIO
HBRCTEKTHS X D hBHOMRE: Lk,

7) EAREBERER V=92~ 2~ EERROFRE
PEF B OFRERE R IARRFTH Y —RIC
higEEs 2 LSRR R L T BB ERL Y
ZABREIEY = A X BEHE Liohig, LRBRTER
LB OTHAEERITF tH Do

8) F&2E, thi LEL, TH, wE LE2M
Ok 5 By & 7 A RS RT 5 BATINE
OHREE L LHETRIRF TH S

9) F&2E) i LBROBETHEOBZHRTORE
DR, BRI TELEM TR 2EHERTHE
T2 r BPEEOIECIL, SRRzl o
4 F22 EBSHCER LIcivee L VREEYRT
X5 THDo

10) ARBROEIEEROBEY AT &) BRHOR
MR IRT B BEOBBRBE 10D
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Block, Channel % X & Hoop Shear Connector
DB

(FE 7 35 4 12 A

BAMREIZ W

NeU s s

1.

BEY X OGRS A GBI o-4 3 8
BHIHIL: BRF2OAVERCHSEOER
ABTH D T L% BES ZOBR1ATS
ERWTHEED i X > CHBLAC K it £LTE
BT 20 XVERL, AviEhoXvEREYEFD
o TR LAEE LCEESh NG, vk
DHOXVEBRAWTELCRSbR D Lot
5Ty AVIEBHOFEC R\ CIREHADZ LS
FTAVIEEOTIED BB BRE P ET sz -
1T25e L L OEDOBECHWTIL, fEskE:
& LTI BEC D 2 EENE R, 20D
AVRBEE DT —RCBER bRk s fce &
OFRIN D, EEIEC A v kb0 X VIR E
BL, COENLEED XV ik 5EHe >
WCERTR LR, A v Uk % 0BT
PEELIWEEL, ZIEHHTA v B O
Push-out test ZFE Lo

BER Shic X vk OFEIL, block, charnel
¥ X 0* hoop shear connector @ 3FCHB
ZHBEBGO X VIEHE U Tni o BRE LU
BEHBTHHIOTHD LELDID HERATE

ALY THEHAN  GRERE, WA

i}

%
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AviIkBOA L XVEH.--
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3 £ KKK DR E

LLTAVvIESDWHE Lo VRO BT R
2 CRHEEFLTAVIED B SO EDISID 2 v ¥
Ve bRAFIRI =¥~ 7 5y SRETHDTLD
AE L7 2 bhice RITILZ AL X vikbDPush-out
test DIFTEFHL, MABRELIVE B 5 %, 26
I h BRBEM ORYER e L L C, B Lo
Ll bEL T B,

2. # B # @& 5E1~

BR SR, MR Lo, 1ommEos
BRERBRL TE-72 150 X150 X 10 X550 D I - '~ 20
77 v VHEICTRED X vIESAEEL, Chi 7oy
I YL CHEfT S 72 675330 < 160mm o 2 >0
R = v 7V~ + 25 7RI AL TR S Tee T -
Y A DL BN v Ik SOREE, A EITEE
TEHRSH T biice #1257 ORfT b/
VT v R 28RN S, BISEEET R
HoWH i s bhico )

AZTEL AvikbofiEr b 0B - FT T

160mm 72 > 100mmOE SITER Ihtepss TR
BRESOERTA D T EOHIEY SREEE ORI

PR ASIED 12D O BT
X v ik®id hoop

VF‘ ¥ S #ig%?‘;’-ﬁ:‘
A

A

BRELTEBhIMECH A LTV L, ShIT) TR
ehRR Z 7 DET AL D BS TS v 5 I
BBt 4k Push-out test (LB Tik, 2D X 5
RUF IR bR 3 NETHB EEL LR HDT,
RELBEECRLND X510, 277D 4TS
Ml a2z Fn b EHA L, AT 7 %72 0OEEND
Washer 24+-LCF » } CHDT, Bl 7 7 DG
EEELTCATACETBE— 2 Y P ERSHEE LY, €
EEME AW 2D r ZEHTRG B X vIkbOEEH
CIEFGTL®S X 50 o

BRI, HeoiH & FEREERBELT, 2250

- P~ PP TH A BRI FIHD ¥~ TN

B+%{0iA-17, A-21, B-., B-2, C-11, C-21,
C-3L, C-41D8MTHD s ROV~ TWHETHHD
1XA-12, A-22, B-3, C-I12, C-.3, C-22, C-32,

C-220 8B TH B0 = CEFMOLFIL, HEHKR b
Heb i A v kDR 2 FA TS T, Aliblock, B
i% channel, Cithoop shear connector Z7&BE3 50 K
DB, O A viEbMICst siEEEDLL, #
H OEERL, F—HREEEIT BB TH D HlLiE
C-12& §%s hoop shear connector % 32 4 O LA

avs V- MTLE LA 2ECREE T shic iRk

FE-3

TE-4

c2)

L e o o et

e




Block, Channel %X 7* Hoop Shear Connector OEAIL 37

D5 L IBFEOME («=90°) 0 {OT, FUARK
D5 BTS2 BEOURBEERT s Lt Do L
el 0 EBBMNLHELI LI, Blori—-7'D
HEEREB20 /0~ 7D R ER, BREREWCRALS
DTHBe ZD X SIA—DHEHEA 2 MLV L 3 [Ek
fEShicDll, BBRREOR LR 5 nE, — 0
HRECIT b - BSRIRO TR X 5 v ks
DOTRBHOFED Lo di & BRI TH Do Fie
RUIEBEID = v 7 ) - b RS T ROGIC] - €m i
P77y I BT FHMEERIREY 585 o,
2, BOYRBIBWIEROZE A v Ay F—
S SR ! :

AV ZY ~ MTBIEEE T [~ E~atas77E
DEDHEY Vg 22 { T B Iz, 7 7 v SHEEICILERE
HBBHEINI 27 7 E0S 2Bk s LA LE
BCRLENS & 25HE LobiFTh 55, =07
LR20DRZ 7L ERFCHET TS ERTE L L
by Y 7Y~ FEEERRIC LS L LAEETSH
AL, v aviRtslitnbav sy~ 1 &
HHERT, =& ﬂt{}'{ﬁ{z{m% 7 7% push-out test
RRF5 5L SBECTT, §70— 72 L —EET
THLEL Lo i LTHE A~ 7T, Day 7 Y —
F OBEERHERECE R LB B 2 AT Ei, #
- FHD 2y 7Y ~ DR SLOERSE LR
Z R IR RB N oo

Ay 7Y~ MTLELBYECHLA 5 7 O FGHiE
13, BhirLaTiibh, 2773 B ERBEBCECh
oo 2 20 —~ MTHEE LEML CREREREL, 20
ZIE10RHIEPIC R L T b, EERE-ERTIZEITR
EHAL, av 2y~ PETHESH I =2 & TRHT
push-out test %BEAL 7o

AZ 7RI mmEFE TR A, £OAF VI 2cm
PEEE L 2 v 2) ~ GO ARS v 2 Y ~
FELTAZ ¥ 75 ~10cm, EHEALERRD28 HIREE300
kg/em?® LIRE Lice 235 DO BEDRIEO ¥,
BRI R\WTAs v 7R AT 5 LRk, Bt
AEEEhice ChbEEML, 27 7L E—%#D0
&Gt X, push-out test HEHEHERMC EESREAR
s AFFHR Y 2V~ FOBEYHETIERICHS
e

3. BB A *E (®-2, BE-5~10, 1)

AT ERRE LA AT RS 55 300 t 7 A
A 7~ BEERE T b BT IS 5 gtttk E
L TR LR AR T & 5 4% S iR R o 31
C2 5 THEN AR AN S & 5 ERERHbR .
T DT HERERILRA LK (27 v 0 0.2 %7
B CHELRE, shkFolmackEasl,
DL AR A B CERBRET L L L, HEADS
ST ot FEEIC T - O AJIOIWNEEIC Y

® 5| #

vk
DRE W om W R
. aXhxce
e~ b= A-11 :
e | [ [ |4 AT ]
T A-2L L goox100, -
A-22] - .
: [-axbxtxc
B-1| [~ 75x40%5%100
B ‘
Channel B-2 | [~100x50x5x100
B-3 | [-125%65x6x100
J— __a —
¢-u
c-1 90°
%-~ C-13 :
Haop (ET 2 ¢l Elm 60°
< d
100 C-31
C-32 45°
Hoop £ E=317Tmm C 41
[ C-42 30°

B-2

U 8 ¢ o @ M

(38




FE-T WM T OR®
HEBHOHEHH L LREOBES 2IET DO s SR =
wem< EH-8 avs0-tz3

Channel % X ¢ hoop shear connector i ahic
YHRFET LTS,
5H-9 SE-10

— SHh i3 fmEE

TEEICHES &
Nle AbvfryF-c
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Block, Channel % X 0° Hoop Shear Connector DRRERfHE 39
=1
237Mary ) -t BEEXVIEDOHBRRRE
. 23 FIHa vy Y~} -
T | HERE WEAS V| BMTE | W/C G/S T RA V7 |22 I
B | kg/em? cm_ | mm % 7 kg/m* kg/m? | kg/m® kg/mfl
G 300 5~10 2% 56 1.3 311 174 828 1078
S8tk A-11, A-21, B-1, B-2, C-1l, C-21, C-81, C-4l, izl
BRE|H 4 EHasyl YV kgem? | | e
o7 ; H7 Vv ¥y s %
- No. B &~ om (B W B O® kg/cm?

1 | 2 | 65| 338.000 | 871.000 | 43 323 | Egm
B2 | o |« | aow | smsow | 7.8 294 | n
w3 | ® | L 310.000 | 2.9 08 |

COR - S A e 401.000 | 8.2 333 "

Eﬁ i [ : ‘ i
5 | 8 | o | - | 53400 | 29 s20 | v
¥l | 6.5 | 338.000 | 389.000 | 5.1 | 435
BERis  A-12, A-22, B-3, C-12, C-13, C-22, C-32, C~42r 7zl L
PR OH 4 SlAzY] YV /E kefom? | e | R
: ,7 HT Y E %
= No. [ ] I em E} Bl#® m ‘ | kg/cm? .
1| s | 7s ) smow |~ | - | s | mem
ml 2 | o 1 o« | sooo | - ~7 a2 v

8 | s | v | _~ 292.000 | 5.4 | 303 . o
B a4 | | N 301000 | 47 | 288 | »

5 R 285.000 48 | 285 | #

Bl s oo b~ 1 310.000 4.7 313 "
¥ ) | 7.5 | 332000 | 297.000 49 | 32| &
L v i3 »

AV ko R als & A smoEs o v % s .
Alm m[+ mom|m & ke | ket | % | ;
P l'.k L 50x40x100 1| =00 | 4600 | 30 584l

Block | - e ' ‘
8060100 1| es00 50 | 33 | gsar
b | -
| [-T5x40x5x100 3 2880 | w0 | a8 S$41A
# | Channel |:-1oo><sox_5x1oo:r P - — ]h N -
" [-125x65x6x100 1 4000 a0 | 2 S'Sd1A
Hoop 4 3250 w50 | 3 | ssa
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40 £ X B R EE

T, FOBPEESEHEELC: ZEENLBRATS &
Rz, 77 v SHENIZPR~y FRIELLEETS
X5, Y74 v ¥~ BWTAY LG,
Py IHIZ] -~ ¥=a k7 R~y FOREREH
ALT, HHEOEBESEOMERCHEDio 2O X5 25

BD D LT HEINT YEFTSEShH 4

BHTEBH XOCTEAOTESELRET 59, RE
FUYEETRELAS L BT, AvikdiE b ARE I 4
HO X4 X0 5~ IERY T TEREOXVER O,
ChbOTEEINT X » TAV 2B URHESEOTESF
PR EETHI LR LI o

Push-out test {3\ T, ﬁi’i’ﬁﬁb’;ﬁ BIFR
ERSECHECERR L s TR L Ditice £O
EEL1V 4720 BE LECHEY2~6 tinsy

oo T ORI LI BN HOE LSRR &L

i T B, Rk LR b CWA X B s
PR E YRS o BT, B L BT TR
G, O CREFIERRREIESZ T Uiz

RSO B BHEATTE] - E-ADORY
%y 1/1000mmEED X1 v 5 — 9T, FHIE 208
& LR illE S hice MEFBRMGEDL/2~2/58RL
23k, 79 -2 Bbh, FROKSCEELE R

" Bo I THRERICS - Tl TFBIEF—ERECE -

B BINRS & 5 DM L U—RogaikofF
HhhIOFROFIECIIA 2 b ORHIYELLOT,
T 2 CREROET 2B T RRE ol —RFL
LCHERTTE o fce Lichis T ZhbOREAI R
Tk, AEECELOEEAMATIO LEY bk
o

73 Push-out test D A Z 7B v 2 Y — big
LU 2V ik HOMBREEB LT s bhice ThbDRR
phEly, —FELTER- 1RRLTH Do

4. RBEER

(a) HELEAEOX L EOMRERURERR

(R - 3~24, £~ 2, 5E-11~16) ‘

Push-out test L3 HHRAFO X v & E 0 BIFR
1, B XURC—ELTREN Do 7 2~
OFEFRE LT, ETHlEEED 5> bEREELLRS
SaARFE LTI Lk, —HE 4 OEHBERL
TiRLice Bk LU, #HEE, RTviED LY
O BEHBTHBe CTRAVIL, 4EDX LY S
- Y ORBOTIER b » THIBIHE LT Do SO X
SV EEEL L TR RS &k, B0 E L,
2{AD XV L HDEMEMR OB CTHD C LEPEE

LT3, BHfEY 245 L0 Avikb 1EY .

7o ) OHEHTEEDT
PR LR 330 B & Ak < v & OBIERUIR

2, BREERRC SR~ VIS ESE
FHE EHMNTELMLIM, =2 Cikz oBIRHERY &
» TR S AHE—X VIR BL BT L
W Lice TIHROBEDICLS » CHEREROES
HRLEEAY EOBRLEME R T BB A Vi,
FELTCAVvIEDF LR FOFED2 v 7Y ~ Ol
ERIEET A0, HAWMEEL LTI hiEHL
B ok, —HCEeOoMmE:LBL BRI Y
b o ExFEbL TR B, LichiaT, ZDER
R THER, BRLACHABIRROBEL 22
FELRCE B SOEMN D, EHL OWERRR
FEEESEL T, SR s BN L A 0485

ST Eitt e m < CHRETER, HEIENOTARE

LEBAv OBREERN HRED D DR LEHTHD &
#Hx Hhast BOFE—A vl BET% A v oSl
TR B R b E R AEEICHY T 52T TH B
b, TR TRHAREOREML & 0L, Thbf
BE—AvHERVHECHSE L TRET B it Lo
FEERETEL, ZEHTREN TV 5o .

2 35— BDEBER O A v kS SR b v A Y
¥~ ¥1%, Push-out test ORI KEMNHEL &L
BN ER, HE—A VR S OCERGTEEOHBE
MHHBICEEDT, AU v F - Fhio otk

CAHERLBOLLALE LTRSSkt B,

(i) #EEOXVRRCBREE

BE—A VBN BIIBMA K & 5 T, block 35X 0F
channel shear connector DEKA, Big\Tii,
— R SV TR AV R L OB A v AR
Vvt UL HEEREI T L, JviiEUEL
s, Lichi-THEAY OENOEE LB T2

Vi i e COX RISV TIRS VLT

CEEAVOKREVLOR, HREKOMEMAES > TAFS
BT THTLifd, 2y 7Y~ b2 A viIESONE
CHEECTEESRE D LLPPEANSH 70T, &
ZigHE LFEEBRDHID LI, RERAR L
VBIERVTIE, finA -20 1 fIEBV-TRTI O
BENBHHLNTC &, BB AL CRTIENE
SAYVTT DI EREL AR, TOFER
A AVIEDOBRGEE = v 7 Y ~ P OBHREEOH
HMEn L AV 0By 2 ) ~ bATFEEDIC
QU H 2 OffiD X v ikt § DR DR KBRS
HT5EELDANTETHL X 5TEDLRSD. EHIT
HEASEMTIUE, SERCBMA L S ITRA VIS
HucHAT S LB Bs T 0BT, HERERIOR
B E—EY A v i 5 — IR 5 A pibh b A%,

Zhn LRSI R ED S & &0 HE0 & 51K RE
ibhtce FoCHERKA, Bk W ik, BTORE
—AVvEBHE SR CHRGTLED L LERE
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Block, Channel. s XU' Hoop Shear Connector OREREE 41
®-2
A-11
WHEIXAvIES LEYS b
#lit | Avpgmm | Rt | Aogmmn | #EE | Avggmm | @Ee | oogpmm
0 O - 220 10 393 15 438
1 1mn & 6 240 i 340 16 454
0 0§ o 176 0 211 1 - 473
1 12 I s 243 1 345 18 499
2 04 7 258 12. 362 0 265
0 89 0 187 Q. 217 18 512
2 107 7 262 12 368 19 531
3 158 | 8 278 13 385 20 554
0 12§ 0 194 0 225 21 587
3 160 8. 283 13 -390 -0 303
4 187 | 9l 299 4. 407 21 . 604
0 156 0 199 0. 232 22. 623
4 190 9 " 304 4 413 23 647
5 212 0 10 | 319 15. 431 24 681
-0 168 f o 0} 205 - - 0 242 4710 | BB % E -
v A-12
HEILAViED 1% o
HEL z‘viol—m)mm ’ HEL ’ z'vmlo—omm HEt z’vﬁofnm HiEt z’qul—oﬁhm
0 0 0 92 12 305 17 466
1 1 6 126 0 205 18 : ag7
0 1 7 159 12 313 0 291
1 1 0 119 13 © 332 18 501
2 7 7 162 0 218 19 ' 523
0 3 8 190 13 340 0 . 308
2 7 0 140 14 - 361 19 - 537
.3 17 8 197 0 ;281 20 657
0 10 9 220 14 370 0 - 328
3 20 0 161 15 . 392 20 576
4 40 9 229 244 21 600
0 26 10 251 15 " 402 "0 346
4 2 & 0 178 16 . 423 2 616
5 79| 10 258 0 260 22 641
0 8 F 1 279 16 434 0 368
5 83 0 192 17 " 455 22 657
6 121 1 285 0 215 |42.00  HEBR#HE

31 BT AT



42 £ KB £ & & &
A-21
WEIL AV kS 1 ES D

HEt %vmlb—omm HEt z’vlﬁmm HEt v %—mmm HEt v ﬁmm
0 ) 6 171 12 329 0 307
i 1 7 203 13 342 21 485
) 1 0 172 0 254 22 496
1 1 7 211 13 348 23 508
2 5 8 248 14 361 24 524
0 4 0 202 0 262 "0 328
2 6 8 246 14 367 24 540
3 13 9 261 15 379 25 552
0 8 0 210 0 270 26 566
3 13 9 265 15 385 27 609
4 43 10 283 16 398 0 363
0 32 0 223 17 408 27 619
4 50 10 289 18 423 28 637
5 82 11 304 0 288 29 663
0 64 0 235 18 434 30 687
5 93 1 309 19 444 0 402
6 165 12 323 20 457 30 1071
0 141 0 245 21 475 53.30 | BB HE

A-22
THEIL AV S LY

HEt ;cy.ml—mmm HEt ;:,’vlTloﬁmm HEL x’vﬁ)mm MEL z«yvloomm
0 0 - 58 0 52 22 ‘288
1 1 0 24 15 154 23 301
0 1 8 60 16 165 0 109
1 1 9 69 0 57 23 309
2 3 0 27 16 170 24 324
0 3 9 7 17 182 0 118
2 4 10 81 0 63 24 335
3 9 0 31 17 187 25 248
0 5 10 83 18 200 0 127
3 10 1 92 0 69 25 356
4 18 0 35 18 206 2 an
0 8 11 97 19 218 27 388
4 18 12 106 0 77 28 410
5 27 0 39 19 224 0 153
0 12 12 109 20 238 28 427
5 28 13 120 0 84 29 444
6 37" 0 43 20 246 | 30 465
0 16 13 124 21 257 || 31 490
6 38 7 134 0 v 0 193
7 47 0 48 21 266 31 514
0 19 14 139 22 280 32 532
7 50 16 149 0 100 50.00 | BB & E

8)




Block, Channel %5 X t* Hoop Shear Connector OFER#RE 43
B~1
FHEIZAVIED 1HNY
gt z’vﬁmm HE ¢ z’vﬁ,mm HEt z'vl—olo-omm THEL ""’TOITO'““‘
0 1} 4 194 8 338 12 478
1 9 5 227 9 363 13 506
0 8 0 187 0 256 0 330
1 10 5 234 9 370 13 518
2 73 6 263 10 395 14 547
0 68 0 207 0 272 0 350
2 76 6 271 10 406 i 14 563
3 134 7 296 1 $81 | 15 594
0 123 1] 225 0 289 0 382 .
3 142 7 305 11 440 15 612
4 189 8 329 12 467 16 642
0 165 0 241 0 308 26.80 HER AN E
B-2
HWEIXAvIED 1 EYD
7Bt x‘vﬁ(—)mm HEt ;(vwloomm HEt z‘vm%)mm THEt z'vﬁ)mm
0 (1} 4 268 8 475 12 639
1 5 5 320 9 505 13 672
0 5 0 282 0 405 0 512
1 6 5 329 9 513 13 685
2 63 6 372 10 542 14 718
0 61 1] 319 0 427 0 542
2 65 6 383 10 552 14 737
3 179 7 420 11 582 15 774
0 171 0 348 0 455 -0 579
3 182 7 430 11 594 15 795
4 262 .8 465 12 625 16 838
0 241 0 376 0 483 30.90 BRM%E
B-3
HEEXVIES 1{ESD
ﬁg t z’vialﬁ@mm HIEt x’vm%)mm i HiEt 7:V]T106mm HEL z’vﬁlb(—)mm
0 0 5 1o | 10 227 0 175
1 14 6 135 0 127 14 348
2 40 : 1] 90 10 236 15 370
0 31 ' 6 141 11 251 16 405
2 42 7 156 12 278 0 211
-8 6 I 8 181 0 147 16 423
4 89 ' 0 110 12 238 17 446
0 65 8 188 13 305 18 484
4 93 ‘ 9 202 14 335 35.60 BEBM&ER




4 + R B B HE
c-11
HERRVIRD 1{ESY
HWEt i’vﬁomm ARt :&'VT:loomm At z'v%—oomm E z’vﬁmm;
0 0 0 9 8 467 11 754
1 4 4 191 0 204 12 836
R 3 5 250 8 481 0 481
1 4 0: 124 g 546 12 873
2 45 5 266 0 232 13 973
0 34 6 319 9 559 14 1124
2 C49 0 154 10 627 15 1323
3 108 6 339 0 290 0 863
0 66 7 393 10° 654 15 1400
3 117 1} 188 1 726 16 1593
4 179 7 416 0 358 [21.50 | BB W E
- c-12
HEEAVIES LY ]
HEL z’v-l-—olﬁﬁmm HEt Xl/i—olb—omm : HEt z’vi—ﬁlmmm & t "z’i/m]%mm
ol " o 0 97 8 306 | 11 : 514
1 -2 4 117 0 184 12 585
0 1 5. 158 8 314 0 314
1, 2 D 127 9 361 12 611
2 26 5 164 0 205 13 719
0 24 6 206 9 375 .0 412
2 27 0 149 10 424 13 750
3 63 6 - 218 0 230 14 888
0 57 7 - 262 10 441 0 546
3 64 0 166 11 495 14 934
4: 112 7 264 0 260 || 21.50 | i® IR ®E
: c-13
HEEIAVIED 1EYSY
HE z’vi[)l.yomm HHIE t z'vﬁmm ’ fHEt z’vu%omm [ HEL | 2v F)%T)mm
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8 15 7 213 \ 0 276 l 21.70 | BB W E
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Block, Channel 33 x7* Hoop Shear Connéctor OEREASIE 45
c-21
WAL A1k LES
HEL z‘vl—oj—'ﬁ()mm I ¢ z‘vm%mm f HEL Av ﬁloT)mm‘_ I: HEt .7;‘.’]%0"1“1,
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1 7 6 162 ;1 302 [ 18 1330
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1 1 o 67 9 261 14 482
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2 22 | 0 80 10 299 15 553
0 19 6 161 11 330 0 283
2 24 7 187 0 155 15 577
3 52 0 94 1 340 16 650
0 35 7 194 12 373 0 365
3 53 8 220 0 176 16 669
4 86 0 107§ 12 387 i 17 755
0 52 8 228 | 13 425 ‘ 0 a8 -
4 8 9 2w | o 203 290 | BR & E
c-31
| WEBvIED L{EY ) . .
HEL z’vﬂ)l(lj)mm E HEt z’vi—ﬁlﬂ)mm i HEt z’viﬁ)mm i WEt x'vmlTomm
0 0 5 120 0 109 15 473
1 13 0 43 9 255 0 230
0 6 5 120 10. 279 15 500
1 15 6 144 0 12§ 16 546
2 82 0 57 10. 289 | 17 642
0 11 | 6 .1561 11 315 18 792
2 2 | 7 176 |0 1B ) 0 501
3 59 § 0 73 ) 1 a2 | 18 816
0 17 7 180 | 12 B4 |19 952
3 63 8 211 | 0 158 | 20 1143
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0 12 0 86 0 227 0 466
1 16 7 176 13 466 19 868
2 40 3 204 14 507 20 966
0 27 0 102 0 256 0 571
2 39 8 212 14 523 20 1004
3 60 9 243 15 565 21 1079
0 3 [ o 120 0 285 22 1207
3 63 9 249 15 . 579 23 1409
4 84 10 290 16 619 0 961
0 51 0 144 0 311 23 1468
4 88 10 306 16 634 24- 1621
5 109 11 341 17 674 25 1861
0 62 0 170 0 336 26 2171
5 113 11 355 17 690 0 1652
6 137 12 397 18 734 26 2267
0 71 l 0 200 0 371 289 | ER % =
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HERAVIED LEY Y

FHE t x’vmjiﬁmm WEt v T(}TOmm i HEt z’vﬁ)mm | REt z’vﬁomm
0 0 0 72 10 203 | 16 519
1 17 5 143 0 163 17 556
0 4 6 170 10 300 18 600
1 13 . 0 94 1 324 0 305
2 34 6 176 0 176 18 621
0 7 7 202 1 334 19 650
2 35 0 15 12 357 20 693
3 63 7 207 0 191 21 749 -
0 18 8 232 12 363 0 418
8 65 0 133 13 384 21 800
4 100 8 239 14 420 22 842
0 46 9 261 15 468 23 926
4 107 0 146 0 242 24 1012
5 137 9 270 15 487 31.00 R B

(12)
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Block, Channel 35 J0¢ Hoop Shear Connector ORERIRE 49
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Block, Channel 33 7% Hoop Shear Connector OEERHIE
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Block, Channel 35 -1 Hoop Shear Connector DIREREHE 57

hoop itk » TB|EHpRBER L o TEL fco = O
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2 G~-1 ~18 X105 -150 105213 > 10525 < 100 =215 X 108155 < 10~6— 151075 16 %16~5) 115<10-% 110 %10~°
G-2 70 140 200 200 380 480 620 80 [1030 1350
G~-3 80 150 200 240 280 310 360 410 470 540
&= G-4 | 10 w [-10 |[-2 |-50 [-0 0 50 k200 20
- G-1 5 83 55 20 -45 130 240 [-380 550 =745
G-2 0 -20 ~40 -40 -110 170 210 280 880 500
G-3 |-30 -78 105 110 105 |-05 -80 -65 ~35 -15
& G-4 -3 -33 -40 -20 -25 80 155 250 380 535
£l G-1 5 -10 -25 -4 -55 | -65 -8 15 60 |oss _
G-2 3 S |0 |5 s s ol i—34o 415
[i] G-V 13 20 30 65 ‘ 95 185 |18 245 | 315 ! 400
®-4 v F A& W ® ®
c-12
THE: Hoop 14 a=90°
% 6-1 ] 6-2 | 6-3|6-4]6-5]|¢6-6]0c6-7] -8
friEli _ - - — _ — ” —
BEkD Ll_lgmmLz_45mm‘L3_70mm L,=95mm/L;=18mm L,—44mmL7_70mmlLa_94mm
1000 10x10 20x10°Y 7x10% -3%109 5x10-% 10310~ 010~ 1310~
2000 30 70 57 -35 30 -73 -30 5
3000 50 160 120 -58 58 -160 -73 -4
4000 85 260 200 —65 93 -270 123 -16
5000 155 350 267 -60 73 370 173 -29
6000 225 460 330 -50 50 ~450 207 -40
7000 315 545 387 —48 18 530 1245 -40
8000 415 660 468 -33 -35 ~615 | 285 56
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Block, Channel 33 X ¢ Hoop Shear Connector DRERHYS 59
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G-15 18 8 57 3 &% 93 108 123 (139 149
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Block, Channel '35 X7 Hoop Shear Connector OFEERME
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®-1

* v ok » |avs Xiﬁ%?i B B ® W ® o = 5 &

Bk it ﬁ'w ;’);ﬁ;%mﬁ PHEOR |\ W\ BE| Mk A v | WA v BR|BY| sk < v B X v

T ke/em | 10°%g 10%g| men | 2 | o [, |10%e | mm | LT VR 2T B
A-u {BEOCT | 460 | 85 | 471 | ZHEY"M | 18.0/0.265 0.499 0.351 |0.247 0.729 | 6.00| 0.176 0.240 0.250 |0.067  0.8%6
A-12 " 1w 302 | 42.0 " 16.5)0.268 0.438 0.377 |0.182 0.907 | 5.50| 0.075| 0.100| 0.550 }0.081 1.774
a-21| [ BLOCK | 4500 | 335 | 53.3 “ 24.01 0.328 0.524 0.458 |0.212] 1.132 | 8.00 0.202( 0.248 0.338 |o0.044 1.818
A-22 " " 302 | 50.0 " 23.7 0.115 0.817 0.748 {0.212 1.118 | 7.90] 0.024 0.057 1.3%6 |0.036 2.194
B-1 {75";1;33‘;5}00' 3750 | 335 | 26.8 " 11.00.280 0.431 0.255 |0.15] 0.728 | 3.67 0.151 0.171] 0.215 |0.028 1.412
B- 2 {mgias'(l)n:lmo — | 30.9 " 11.4 0.466) 0.5990 0.190 | 0.146] 0.781 | 3.80| 0.227 0.245, 0.155 | 0.024] 1.583
B-3 mggaﬁn;;;oo 4R00 | 302 | 35.6° “ 13.0 0.161] 0.307 0.423 | 0,157 0.828 | 4.330.069 0.097 0.446 |0.032  1.353
c-1 {‘I°°P 364 | 4850 | 35 | 21.5 |Hoop DuwWfi 10.4 0.216 0.667 0.156 |0:377 0.276 | 3.470.082 0.141 0.246 |0.078 0.475
c-12 w « | 82| 215 " 10.6 0.248) 0.467 0.227 | 0.237 0.447 | 3.53 0.078 0.089 0.397 |0.013] =2.715
c-13 " " v | ;g u 10.0) 0.276 0.438) = 0.228 | 0:185 0.451 -| 3.33( 0.022 0.024 1.388 |0.008 11.100
c-21 ,{H""_P:%W‘ " 335 | 24.0 v 12.0/ 0.302 0.468 0:256 | 0.184 0.652 | 4.00, 0.060| 0.083 0.482 |0.030] 1.333
lc-22 " 302 -| 26.9 “ 12.9 0.203 0.420) ° 0.307 | 0.232 0.556 | 4.300.057 0.097] 0.443 [o0.043 1.000
.c-31 {H°°P 164 " 335 | 25.6 “ 15.0) 0.230 0.478 0.317 | 0.270| 0.556 | 5.00/ 0.043 0.120) 0.417 |o0.077 0.640
c-32 . " 302 | 28.9 “ 18.0 0.371°0.734 0.245 | 0.38] 0.472 | 6.00 0.071 0.127] 0.438 | 0.068  0.909
c-a -{HZ‘Z_?:’,’OQG!“ o) 85 | 810 2¥ZBS L) 18.00.3050.600 0.300 | 0.316 0570 | 6.00/0.004 0.170 0.358 |0.082  0.732
c-42 " a 302 | 29.7 u 16.0) 0.375 0.583| 0.274 |0.231 0.603 | 5.33 0.047 0.086 0.620 |0.043  1.240

Bt Joy0uuo) 1eays dooH 0 s puuey) opoig
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64 : - £ KB % F @ E

vikbIE R CHRIFEO R T 5 XV BB b
KEvo TIIBRFEL T OREOBHE X viTioi
BAVEBICHN TR ESLhBEN T b B
L, ¥EROTED 15, &85 20lFiehiTs
HHZ, AR 2OV ER H5BOT ofiR %0
I, Chied LB R LRI EWo L
o ThBhb, hb 200K ELREBLL
i, BAFEOBEAVELW TSR VERE L - TE
DXVIEHO XV EREBHR L CLREEHOEENS

B CFBEORWERRMBCHDLELEND kR
LI ZEARY 20V ERE LTt sEORRRE

BHRDZEIWD ETHENe 2 BNE b EE
%, BABHEOBEAVICIT B AV EEE L 5 TE
DOAVIEBEEDA VL EHL . SEITT DL
RZlbbLIBNTY, AviEHOAVERE VLT,
ZOXVEREBTLIOETS, :
BROBERS 20X vERIIWTAHBE, ARY
2 DEFRGREL SBERC DT ORREH SR BT L
EHRBEICLT, SRS 2O VEBCEHELES TR
LCgovy Y201 8 kb Lethg) , AR
7 2OXVEBIE X VIEDD X VR AR 2iC Ry
ZAVIEHOFHY » FTRLTELIR DD, Th
BREALCAVIESORBREATAY » TERDBZ
EHTEBo FEhb block shear connector IZDWTE
hzkohil, #43cm~54em & 22 0, ‘channel shear

connector T{3¥35cm~3%cm& 5%, %7z hoop shear

connector CIIFI19%cm~30cm& 5 {HEE LR S0 &

hHDEy FIXXVIEDORATEH b2 CIEAGIT
BLTARGRETE RS, X VIEDOFERATEY
v FELTIhLOEE LD 251, REBTHEDX
vﬂ:ab%:fﬁ\nfiy RS 3 OB REIRIL, FoTmHhD
FARERREEShI B L be T3, bR
DB EREWTUL, AViEDOBET, VDR
AHURHTE L OREEOMENS B X 5 2 &ich
Bo &D X 5 23T b &KUY, hoop shear con-
nector (%, block # %\ % channel shear connector
CHL TR S OIS TH B2 5 BN
DXV ORIELEHCART, BhIcAVIEHTSHEE
V2B X b

6. EFANENLDNWT

EEHVTRIEIC B\ TR DEFAT R L RS L
# FEREICIIReRENL L TEORERAREE
AERAESR T Bmb, & CRESTEAHEY
BO L TEET AT LT Bo

FFE— block shear connector THEA%, % D
RARE Y SR X G HATRE 0435I » TRY
g, FHEMEEE- SRT O & A EHORM L
SERIE L 0 RI30~B02 KR E L B TwBo ChHYIRR

BB ERARTEUD HEEEA~ 6D

Bosy, BRI 6~ 8 DRAFY Lo LK B,
RIS AN E ORI T, XvIEnoR )
 —EORELL MR LA, block shear connector
VB X VIR L LT Ol E At b Bl

ﬁ;ﬂ

- B OS % | 10%ke i ‘ |
& : = 3 : : £
FRAE WH%%“%?%T*T . -

A-11 6.00 7.70 —~ * B Lo CEbh B R —RiCEeE 3 ¢
A-12 5.50 7.28 - BRL TR )
A-2t 8.00 12.31 L e SRR RN Lo,
A-22 7.90 11.80 — '
B-1 3.67 3.38 —~ 5 3Ek~ 6 BRI T S B AR YRR S
B-2 3.80 3.66 - RCBnb, CHEFRARS TR LTREre
B-3 4.33 4.16 e
c-1 3.47 ~ 2.94 * SEATREETIRA OMIMRIC L Bo 7 BB
c-12 3.53 e 2.79 %hﬁi: 7-'/11:1@%?\:@5-231:'_&‘4‘5{[37)%%6%
c-13 3.33 - 2,79 e '
c-21 4:00 1.34 3.40
c-22 4.30 1.34 3.23 - :
c-381 5.00 1.61 4.16 et RYOR(NC L Bo
C-32 6.00 1.61 3.95
C-~41 6.00 " 1.61 —~
Cc-42 5.33 1.61 -

(€30




Block, Channel 15 X¢* Hoop Shear Connector FER#YSE 65

b, ALREIHE L 2MEN LW EEL T, &
21 p AR I &2 U B RN 3 N

. .channel shear connector IZds\Cld, TSR AT
B S X VbR Shb = LI Bo L
Toii=Ch & O CIRFPAMER, #EEATIC A X 5 k
b, FRRERLSEC L TEBET 200N TH S
EELBR Do BT CRUIBREE SKE b
TWHHERARD L CLEMLETH S EEr bR
Db BECIRC T ohRBES R e R ol LT
Thilkvat, g8, i cFL-o: ¢, chic
3eER B LAUR LT ECHD LEL T Do
TDES BT, FE— 8 OEL R L R BRE
HOMEEYREP 3 CRLIMETSH DM b, WY
RGERAEERURNEY Loz ikis b,

" EEORIBC LIUT, hoop ©7 5 v ST\t HIE
AR 45° X b /N B UEEEERYT, hoop shear con-
nector DRIHIL, ik LT DIREHRD « I o %5
BHHLELTIVPE, &ZREWTHL hoop Dy
Wi X - (AT B DR L X SREBEShDe T3
LEEHE Qa 1%, A% hoop OWIERS o ¥ETES
BofEevBishi LT, RATRENS.

Y, 2taA
Qa= sin a

L, o3k, P hoop DR X - TETS
L5 BART DR LMERTELLV. L L ERK
a=90° TRAThIX, FRNEIL, Qe=2ra A THL
B iy, LOBEIIAHEMK stud shear connector
EFELI\EHEE T, T stud shear connector @
FAHEARF CRe o, BB Sr—BEo
BrACHEHELOND. Tihbd Qs % stud 1
i b OFEHEOIEMEL Thi, ER '

Qa=_2885 v, )

Sin «
EHEZESh Do 2L Qas DEEIC KT, stud
DEEIL, hoop DEE (R-472R) CESEALL
AT bRe IeRBEOREOL Bin 5 alds® 0
BECE, ROPFEACTRNZ L3 £ T § W
A% C ODBERFER & LTiX, stud shear connector
DEREER THhiE X WiEEbhbe R0 stud
shear connector 235135 L RIBIZ, MARIEEITIW L
IHE 3 ORELER L - LEADILH, BB~ 2
MPobhB IO, LR X OREFVESEY ] 5B,
TRERFGEC T 3%, RBENE~7CH
B Ly HEMIL6~8 L7r- Tl Bo ZHIZEE
HOHWEORL D & L2 RT—oORERC D &8
AbhBo

BERY X BE A TIRST OFNI84T X BRI, HER

¥ CRROWTEE S B Ib TN B E LT B

B -33

{3 X CEEOHEEC S TTREI S b, oD
S X AREADREL, SHikiyETL 0L
Bihbe —F, EogRfgethcRviul, SEEE
DRk EFHOERHEET BT LB N D, T CRE
S TRROBRIC ST b i b BRI ST ER
BB EELLRD.

(A ‘ .
Z Z I block, channel 35 X U8 hoop shear connector
D push-out test XFEHL » XV IEBIC A BT B
RED XV & DBHRRHES, Hia OWNE—X VN
RV dpt §oREIC OV TEBE Lo T BEA Y 5
SECHEAUHTHRY b » TV ESOBRTEE LR
HL ME—BUAVEHRL RS E UCEHRER» bR
REELED PR IET AEHE Lot oy
ESHIVEOEADAY 7Y~ FRAFFRLT - ¥ A
D75V PEEFIVTRAHLAEL, AviEHog
ks XL CREISIREE B CRRE FoBBEIL Ui,
C EIHHE—-XVHEERS B, MR v b UNC B R
VIEIWT B X VIESHD X VIERY , BARIERL TR
FARELYRRE LTEMT AL L4, BiEEd »C
v Ik BEFOXV HHHE LCEIRS 2 088ERL %
vikD ORI E OBIRIC DL TEE LTz T O8RS, &
B¥ 2T E B AVIEDD E » FICh AT HES IR
FHDLETIL, CZRERBLLAVIEDIL, BCER
BEOGRELRETHE LATRECH B, Avik
BHOBEEL, FHxOXviIESDXVENEDKR/NCSH DD .
THLin { T B LAAVILHOIM ek X UHTE DR
BB o RPNt ot Lictio TRERAV S
WEEL BRI, EHINHNBTH -7 hoop shear con—
nector #, block %%\ % channel shear connector
CHED EBELRAVIEDTHELZERNHEL M o
o TOEHMN DL, SHEBARLNEAVIEDIE
DOTHEETRETHS LB TV 5o
FICBEEH O S, b At BHAROES LB
BREEFLVAVvESDESCERLAEE TS 21D,
FEHEAROBEI LR A bhice block shear con-
nector =3\ Tk, BREMBSHC S HER D 32 454
#78%, channel shear connector Cit, A3"& bzl

Tl

(31




66 4 K Br® OB ®E

HPRRT ~ 2~ CETWIHANEYEDZELULE  BEUouEL LY, 2o lTroBoscitzhl b s

Bize E1c hoop shear connector s\ ~Tik, %0 BB TWHEHA LIS stud shear connector

HERICH—5 5 BIELR~, SEEOREYRR L. OFEAEISRFUSHhLE, SAEDWTHBH TR
7¢3s hoop shear connector OEE(EHEDHy & h & NRBHZEE L,

4. Viest, I M. : Test of Stud Shear Connectors,
Part I, 11, III, and IV, Engineering
Test Data, |Nelson stud Welding,

% % X B’
L. ik 8 RRLARTEISOMTERE O

Ry RSS2 S IRk Lorain, Ohio.
2. Otto Graf: Versuche iiber den Verschiebewider- 5. A& 2 : X vIEDDEHEHC DT, LRELE15
stand von Diibeln fiir Verbundtréger, [ASE R T TR I E

Der Bauingenieur 25 (1950) Heft 8 6. I M. Viest, A Study of Shear Connectors for
3. Viest. I. M., Siess, C. P., Appteton, J. H,, and

Newmark, N. M. : Studies of Slab

and Beam Highway Bridges-Part IV meeting of the Southeasten Assok:ia;-

: Full Scale Test of Channel Shear tion of state Highway Officials ori‘

Connectors and Composite I—Béams, October 18, 1955. '

Univ. of Ill. Eng. Exp. Sta. Bul. No.

405

Composite I~Beam Bridges Prepared
for Presentation at the annual

(82>
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Studd Shear Connector o =t & #E 4

¥ MUK B 4+ BRERS BER
#%k L LT3 hoop shear connector (2] —&- 2
@Y7 RERRBELL OB, | :

1)

160 1 150, ] 160 1 g

(B FI364 1 A
W& b
R o) iE o
B xR
1o B Bt e ssenes ISh)
2o B AR (2)
3. B OER B B e (3)
4. B OBR BE Hleereerresssiimicennernens s csnanes (5)
5. RUIESBIIIE R U BB sieisreseerisesmsessssennsns a9
6. FIBETEARE XvIEd0 X v BEHEEHIT OUvTrreeretnin(21)
7. 8 I T T T P T I PP PO (23)
1. #& 5

#aiz block, chanmel is X ¢! hoop shear con~ ) :
nector ORBHERFA, FRERD X LIk 80, IS0 . 160 (150,
DOFIFRE £ ORFEIC 2\ T i ~io T O o b 3T S
Fo fERPL L TIEAVEVEBABATE N l ] i
hoop shear connector s\ CHFDE » F% 1 - 8 56 -Léj 'd;* =)
EEICHRTHZ E X 0, AR 2DARGR E . WA Elr
T EBEIC DTS SHES D e RE s A . b = M sy ey
By XDAVERR BRI LBdAI LR TE B 5 ‘ 5’,}_‘ . - L
By RAviLbOESE, X vikdfie DRV B M5l 2
ORINCSH D DTREL Ty AvikbOilE
URETS OREECH S LA » - o i -
F2o Z L TZ OEIEH L, hoop shear connector Y g - % 50 -%}7 _$ ;E
i M D BRI RV RS E LT OEEY AL \ =/8 5
TB ELRITO B LA TE o # 2 CHHEAY 190 10 ‘ %0
i hoop shear connector*** L [ 11540t
HEF L »oBHEL 30T ik hoop shear
connector X b&hfc%ﬁ%ﬁ?b EEILAD KON Sy
stud shear connector IZ-OVvTEFHEFL C L\

LBr, &% DPush-out test EH Lizo T "fké -

BEC7 £ 9 miC 0 TRARHEO+5 5 55 ﬁgI it | 1
HLVSEL Y, U USHTEDORAEOR. R A NN et | I o
7% stud shear connector ABSEAHY, £ D — -==-|§ B HioE Eig 977
25 b BB 7 B EERD & & 4 I Bl

Y T T




68 + & B R

2 = P R
BR-1 zr4)—- +Ho80oREHRD
feakik

BEH-2 a2 )-Tb8 18028

rﬂ@%mfsntmaw
NAEB-Thb. Lo TrORBIBWTIIEE
7 208RROEECER SRS X v X vIEE
oL THACHR TS LisLAVIEDE LTD
BT T HTit ) FRASRETSF eV
FNeFel B FRC SRS AT B RE LT
EhAZBAER L EVES 5o £ TR, COR
BB L THE O3 i, EEOEBREE &
LEHABHLT, B EoWELEL BT
55

2. # ] #& @1 EE-1~2, %-1~2)

HEa S hiciaiie, EOHREBEDRETD LR
T4 10mmEDOGHRAFREL T - 72160 <150 <10 %
550D L —¥~ AD 7 7 v SHECE 4 2 EO Stud 277
BOHECHE - T 1 — ¢ — A DEICRIFRCIEEL, Th
%7 7 v VHEICEL THBIT Shic 675 <350 160 mm
D2ODEFG2V 7V~ b AT FRICHERALTRESH
foo I—v— AORWELANSHSBELIRASC,
stud OREBATRIREESHRSH O h bR e FicA
sFAayy Y~ b UUNFHY s 2 v MERSh
DC HEHEAEMNS 2 7 7 ORI, BIIEEERT

Wo#s &

et oA tiFbhico

27 7L, ctud DRIEEH B2 D EEIRTT 160 m
mink 100 MmOESERLTW 5280 Shid, BiR
B & O~ ERO I & FES ORAZEIS L H
BLTEbhAARTHE ERVA, Thitk-Ta
TERETHMFRSI L VBITH eV SHRABDLh
120 733 push-out testiZ3s\ Tk, Z DX 5 L
BT 0 B_ETHB EHEA bR DO TR IR
Thid & 52770 AERYT bl 4 2OF KR
A EEBAL, AZTOFEENLY v v 2~ LTH
7 PRSI BRDAS 7 ORRYEELTA 7
ZETDH T~ AV PESEELYD, TEDLME RN
XDV 2B RSB AV IEBOEE T LSS &
5T L
EShiceRiaz, D- 1, D-2%X0UD-30
SETHDo & ZIDit, stud shezr connector Ot
Rik&xELTHEC R(Diﬁiﬁ., stud Oﬁﬁﬂmﬁ
¥HEb L, LidEiemmic, 213E19mmiz, 3(1E22
mmEZIER LTy %o B0 3 E 0ol
EhicDC, LofRRomENEYELTHECILE,
1, 2, 3HRALTHACHRERELEITH»ES & L
720 BIALE, D-12i% stud OEFEAI6MmmOELEFHKD
SLE2ERADLORRT IO BT A TS50

stud DE2EITEEBI00MmMAEIEE Lz L >
T stud DEEMNKE L RBEDONTs stud DESL
BHEEDHAVNELBBDT, stud DESLEE L D
BRI & o CHEIRRE 2 S I ARSI E 5
PRERD T EMNTE Do FLFAULREE 3 HSSmY
LicDid, ZD—B0oERKO stud CESEHGOT
HREHA Y v AV~ I RIERL T ZO0TH5HIR
BAA~NB LB E R AE IS5,  push-out
test DERD A VIR 2t b UV B R, HET Lo 2
bl A v ¥ = S rush-out test OHFRCAE (572
BEYEA LW ESPALIICE 270 Cs FBOMR
I EORHEL FILETREEIC KT X v kb ofif
i o v BB, EORERIES D0 ChS
B LB RTFHRIEEADLOEELBNS
Ay 7 Y- MTBERERE s TI— ¥ — A& 257 7O
DFEY FEELTHIDR, 75 v yEFCHERINE
HEhtce A7 71 ARY XER BT 5 LFELESET
BT ShsOREE LubThb: 2v s U~ T
HEEL BRI Lobinl v ¢ 3 v fv 58S,
ZZCd push-out test BRC 3 H 2 & (EEK ¥ T
TR CA F 7R —ECeHfR RNk » THT L
2y r Y~ MTBELESETHD, A7 7 OFHNET
Bt LA TR, ORIk YT bh, X

S7RREBREIC R e oy 79 - FETHER LR

LTRHEBREL. OBIMFI0HMHSNIZER LT

¢2)

AR

T e e i3 AR an ot T e o



Studd’ Shear Connector @ 2B 69

SEBRELRFERAHA L, =¥ 7Y ~ HFITHS
HI L2 THHT pust-out test 2551 7=

RZ 7O MmBGCHHESh, £OH 7 Y 12 2cm
TEEE Lice 379~ ML, B3 7H2v 7Y
~ b & LTIZHE R A28 HEREE 1300k /em?® & 725 &
SEERIBEL B3V 7Y ~ FTHRALRIC TS
TR Y 7REET 5 ARSI R L, o
Nk hREA7 7 & A—FEHo L THEL, push-
out test FEHEFIZ EFEVERLIT RV SY 270~ b a5

T ORELHETHRBIE Lico av 7 V.~ F OESS
LU GO stud OFEEAGEEIL, #1 -~ 212K
LTHh%o

3. HRHFE (BHI~6) ,

BB, B AP AR 5 5 300t 7
&2 7~ BEBECThbhic. BERRORTFR, B
DEMHEETE 5%, BCBEAE—RAWERB LD
B DBAATICY » TR b ize ZOFnF

-1 Bk B K o W Om
{éfe ﬁ ﬂ: %&Eﬁg Tone | ¢ m@um Tb%@_’_m_m

D-11 9.90 & LT Stud D& v

D-12 9.40 u

D-13 6.95 "

. D e | Stuame ki e v 2

b-zi 1230 1Y WAsxomE

D-22 12 88 ,,

D-23 | 1265 v

- FELTAV IV~ L+ 25F
D-31 1485 | Tk w2
D-32 14.80 " [ — w]
i
D-33 14.68 "
®-2 X5IMass)- baEe Stud OENRRRH
A5 THa s Y~ ki ’

TTm | USRS R [/ wE K TR TR R
e _kg/em? |77 em mm ’ G/S I__kg/cm‘ l kg/m® | ke/m® kg/m§
& 300 [ 5~10 | s | 13| su| m 8:8 | 1078

B R Ok H & MHlzsv 7, * v oy R ka/cm #7 VI
| e W%

5 No. H Pooem IR jiv] ' ﬁ? H‘J “ kg/cm?

. 1 28 8.6 331,000 \ ~ 299 | BUBHGE
K 2 " " 334,000 ~ ~. - 297 "
- 3 " " 335,000 | ~ 304 "

P4 ' " 340,000 ~ ~ 310 ”
- L5 45 " ~ 297,000 5.5 310 "
[ 46 ] " ~ 321,000 4.5 290 v
3 Lz ] o 8.6 | 335,000 | 209,000 5.0 302
Stud

B Studﬂ)Ef}_, S ™ "

=los | ssoo I s i T

o 19 l 5000 | :

B ‘

5480




70 + K B %
DPHEE] (=7 b+ 0.2 %D AN ERE
OPFEITILE, TO iRl riteCL DBREYE
T L ERCEERNOEES TR o Tte BT —F
~ & DRI BV T HHEOSHEIL 1L DD,
% DI OIS U CRERD BRI L, S2lNERR
73 v VHEAELSEFTHE S roAv i~&R
WA Y GERIFEDOMN B HIEDIS I —beam
EINERDOBICSERE A Lo 2O X 5 2fE0 L &
T TEL, 2 0BTSNS & LTS
Bt S LICTHOREENE AR B Icsd, AV kDR
b TR B TR LS L ) KA AED £
AXn T~ SEEDMFTAL R0, ChLEFEED
SEEEIC & » TAV L BURHES RO SO B
kB LicLico

W RS DRSO TIL, Atk ST F iR
FHEDIZRED = &2 L DT, push-out test 1T, BT

FR-3

(4

[T

-5 @A E QR

FERAOHENT & PREOEL 2
ETICDOEE 2 ML

avy Y~ bRTIHEEEL T
I—beam ®7 5 v i sh
7z Strain gage .
BELEER CHRYCER Uit C0EE 1A
R OBELET, B2t~ 6 tHME R T
Lig, 1/1000mmEEQ 4 v 5 - S CHE2 t O
B e Shico HESEEHEDL/2~2/3EEY IR
ABE, HERRELIBE LA {45 0T, BERCY
DL CE DI —ERE TEFIAT b B & 5L
Yico L L—EofEMEciFbhic-FallEic sy
TiEH iz o OREILELED T, ZZEsWnTiL, HE
DETEMHA 0 AT, REREORMEY —EE L Tl
ERIFR oo L= T SR HORBRTEV-THL,
HIEMEi & D ORE AT 5 OHRBEF Sh it

X 3 DY, stud & X OO B HEER 2D
VRISTIRAEOTEY HivE UC, TREHRe X s &
CfFizdoitze D~12; D—-21; D~23, D-3lBX0F
D - 330 5 fERHIT BV TiEs stud OZSTRIRAES HE 52

* MEOEHICOVTHE “Block Channel % 2T Hoop Shear
Connecter ORBEE"” 2/

D)



Studd Shear Connector DIEASIE 71

Fhicd, HIF e O/ERE o EFD - 23T
WL, COfBIcE bz stud D v 2V~ F R T
FEEDE X iDL LNIZ I —E— a0 7 F v ¥k
1% stud IFERGEORMY L v X 15 HIRELTH
~ @%‘:ﬁﬂ"’ LisvdsEate A Fr4 vy~ vt
stud IZBWVTIL, ELAS ST e s3T5 & B
bh stud OEHRIB » C—Fllbidhico oA
7 7REIC B stud #FA T, I—E~4D7 5
¥ FEB TR BERERIC & » TBRD e X ¢
PETHEHABRIEE, & 1—¢ - AOREICH
> CIEHEhice

ZEC OB stud 22V ~ b AT T ORELT
Bl RSB LTFabR

4, BRBREE
(2) BEEROXVEBERR (BHE- 7~12)
Push-Out HEADFRIL, T- 3~5, M- 2~121c
RLTCHbo F— 2 ~EHOBR L LT, FFHIER
BRIBT, RicZheiia O BRULL TR U 32
HOFFEIL, BT stud 1AL OFWEL FHH LT

B0 B ZE &, Xvik, 4D X LYy — SO -

HOTEEES §» TLORRBHE Lice 2D X3 LAY
BYWEHLLUTH RS Z Lidy 4 stud ONEHE LR
LTH2 I &AL TI0T, WEHEY 4E51LT
stud 1KLL p OFEICLETHI LT LIz

EHE-T . LD -310MEIRIE I —beam
©7 5B s RPN
B R

i5)

ER-8 {t#D-810ary V-t a3
FERECEbN I HE

%

WSO Stud (19¢) BETERT
[ R R IR IR 2 B Ny 57‘%
B> Stud 28 H & & 48,
Stud ZNE BT € > BHEEE A
o TB

Ut?.a{z&D 11(Studo EHE16mm)

BRG: 2 s )~ b35S
lc::tﬁgﬁrm;c&ﬁma LpBbh.
TN &R




72 - A

34D -110 Stud © + > FHE .
O FF Stud OFMERIEEHRI N
travy - PHEBELTLE

PFRED -1z )~ b2
Fie sl 2 WEO R ;. Stud @
BB X CEOFAO LY Y —-
O R R

BHE-12

mg—fumﬁmaégnbmaxbm,umsmﬁ
connector 238V »Tid hoop, shear connector et
-3 &F:‘]E%k:;, block 7 BDNZ chennel shear connector
Wit d & 5 BRI X v i REED AHTEL SV
MEREEEIL, Femma stud * L OERKD - LIt
WCiEA A D BB BIEETE AL £ 0BAI9mm, 22
mmCT5HBD -2, D~ 3HHERTIL, stud OE L &
DI, RECTFREC 2% LSRR A Thik, Bk
T3, SREOEE, D- 1Ttk LCstud
FREERD e vBICERT %% D - 3\ TS
RELAY 2 Y~ P OBWBICERIN RO T HOH
&1 0 .hoop shear connector & block shear con-
nector & DHRRAOMICKIBLAMURKICL 5 1D
ChHBHEHETHZ EATEI e LM 2T ZERE
W LBREERIL, MERENOREHE-—RBAvH
BO2u Lol VB BRLTIRE S A
Too BATENL, Bk CHATRIN T Do

BREHRE, D- 1B UHERBReIRRLT
WhHS By Sha HREEEOL— LT 5D

RIEn EBphs L0k Ebhb. D - 130BIRELF
BOUREDOENCENTUNE - D3, BERRO
stud A4 AR IAFELLC SRR L ERXRE
#0 stud FWEHOREC L > TH LM 2720 LI
Mo TD - 130ORSEFEIL, stud 3FIZk - THHEE
hicEHZAbhBhb, COBBHEC Y3 2RTh
¥ 6,05t %4/3=9.27t L7is 0, [ZI{boSEAM & —F
T5o LpLFH—->villiRzREOThE 8T %
s BABERUTICE VT, FRECOFBILIVE
BATELEANC L DRRATDT BREEE O
DYRIEIE\ T, stud OFERRIT TS 2 BT
2 oice

HEIMSSEOEREE (BEHE) B L BT
1 BOACBERBEORELEET A0, L) 2
~bADAVERESY I, D- LR TIERNE
CETREaY 2 Y ~ b AT TEECESPOSED AR
MELE LS, FoBROME L » CcluBloEkl, 7
BEETIREZL l—VY—an73ydLayy
V= b AZ T OHEEL sz 5 i, stud OBEIC L »
T Lico Licai-> THEAAD - 1 OB LT
stud DeyEIRFKEEhH$DEVA LS50 E¥D-2
3O, BEMECGET AHICBEC 2 v 2 ) ~ F R
I 7 EECASNSAREI N S OBE | SRS TS
&y ZUDERE L LCRBUL T TREL, FAMRC
I—¥maD75ygeay sl -t ASTOREL
75 QEARIC RIS BB E BICiL o fee S0 X 5 IIRAER
FOTHHELERHEL v eRETTa L5z,
B HEE, stud DLV BT E » THERL G 20>
X5 0RT D AR D - 2R\ TiL, Bl v s
Y — + OB L FRAIC stud o ¢ IR & EHERIR
BHOLDELEA LR Do —THr D-3 RHWTLEES
BHRETIEC v 7V~ F A 7ERCBEE AR
ABZERD-2EESLV . LinLEDBITBIGR o
B X - CTHEABRHELYERL T, #EEo2
VvORINCE bHD 2w 7Y~ F AT T ORBES LU
AEODOBINZONEDHRT, stud Dy B
BET 2 T LT OITH. stud OFESOEL D
I—~€~AD7 J v PR~ T\ 5 Rkt
PERCHETED L5 n), BELERETT5,
COL S BREEH 5Ty Ak stud RevEfSh3s
ki, eilnv 2 Y~ A7 DABEL LD
BTHo1ze Lichio THRRD - 3IZBWVTidy av
29~ FORBNEBIDOEFRE VLD EBbh D,

T 0k D HSHESROBE O, SHETL T, K
D - 20 stud 3, FESERMREN X v LA
WTWHHDEVR LS LcpioTD - 2D 3 Dstud
OFERIE RAES S b BERATR R LObDEEL
Bhbe 3 I—E~AD7 Iy I DRMITHRER

(6>




Studd Shear Connector @ 3ERE

73

%-3
HEIER 2y K 1440 D-11
1
HEt 7:1/1—010—0mm ; HEt z’vl—ol@mm . ! HEt ‘ z"viﬁl'c—omm ! HEL ! ""’folob"‘“‘
0 0 2.0 9 | 4.0 %7 | 6.0 814
0.5 0 2.5 44 | 45! 432 6.5 40
0 0 0 8% | 0 209 0 502
0.5 1 2.5 152 4.5 455 6.5 1003
1.0 4 | 8.0 205 5.0 56 i 7.0 1190
0 4 o 112 0 20 | 0 702
1.0 5 I 3.0 213 5.0 554 7.0 1273
1.5 23 3.5 269 5.5 636 7.5 1625
0 21 0 137 0 306 0 €91
1.5 21 3.5 286 | 5.5 60 | 7.5 1615
2.0 87 | 4.0 346 | 6.0 % . 8.0 1986
0 64 || o0 170 0 36 | 990 WMEWHE
BEIIAKy F 1A% D-12
BR | Xupmmm | Xu g CHE | xugmm | wEt l "‘"’Tolo’o"‘“’f__,
0 o {20 194 1 40| 4 | 6.0 981
0.5 3 | 25 247 | 45 57 | 6.5 1169
0 21 | 0 100 0 19 | 0 619
0.5 30 2.5 259 4.5 50 | 6.5 1250
1.0 74 3.0 » 309 5.0 846 | 7.0 1579
0 48 3 116 0 241 0 1001
1.0 77 3.0 324 5.0 677 7.0 1681
1.5 121 3.5 376 5.5 760 7.5 2087
0 68 0 135 ¢ 305 0 1483
1.5 126 3.5 393 5.5 79 7.5 2208
2.0 185 4.0 456 6.0 922 8.0 2736
0 86 0 160 0 413 w0 WIR & Z
BEEA X » ¥ 14U D-13
HEt JUVIO——]bOmm I HEL z'vl—o%—omm Rt z’ul—dloomm | E z’viﬁlobmm
0 0 2.0 140 4.0 a2 || 6.0/ 1103
0.5 5 2.5 198 4.5 548 6.5 1529
0 3 ] 120 0 209 0 | 1014
0.5 6 | 25 212 4.5 579 6.5 1664
1.0 31 | 3.0 272 5.0 668 69| WRB #H K
0 2§ o | 167 0 365 | :
1.0 32 3.0 292 | 5.0 705 |
1.5 71 3.5 353 5.5 837
0 52 0 198 0 469
1.5 19 3.5 376 5.5 900
2.0 127 4.0 443 6.0 1117
0 85’ 0 246 0 674
C7)



4 + & B xR &
E-4

FHEREAZ 5 F1ELD D-2L )

HEt z'v“%omm HEt x’violTomm HEt | z‘v:l—o%amm ‘i HWEt z‘vm-]b—omm
0 0 2.0 269 4.0 609 i 6.0 1006
0.5 23 2.5 337 4.5 676 6.5 1085
0 8 0 148 0 35 | 0 563
0.5 25 2.5 353 4.5 698 | 6.5 1129
1.0 81 3.0 422 5.0 7%3 . 1.0 1220
0 32 0 180 0 3B 0 661
1.0 89 3.0 440 5.0 79 1 7.0 1259
1.5 164 3.5 504 5.5 8L | 75 1352
0 7 0 226 0 a9 | o 760
1.5 182 3.5 522 5.5 84 ; 175, 1308
2.0 254 4.0 583 6.0 970 | 8.0! 1512
0 114 0 265 0 94 | 1230 BERHE

FEiA &y FLASD D-22

?EI_'E t Z'VI()lﬂT)mm i] BEL Z*Vl—olobmm } fHEL i z‘vlolb-omm ; ﬁ_Et z"-’m%()‘"m
0 0 2.0 178 .0 a5 | 60 710
0.5 10 2.5 227 4.5 466 | 6.5 770
0 8 0 103 0 94§ 0 339
0.5 11 2.5 235 4.5 482 J 6.5 797
1.0 58 3,0 282 50 , 82 . 7.0 862
0 35 0 123 o ! 223 i 0 384
1.0 | 61 30 202 5.0 | 554 I 7.0 893
i.5 115 3.5 338 5.5 | 610 | 75 963
0. 64 0 144 o %3 | 0 439
1.5 120 3.5 353 5.5 | 630 75 1000
2.0 170 4.0 400 6.0 | 685 | 8.0 1081
0 8¢ 0 168 0 %7 | 128 EBWE

HRiA%» FLA%SH D-23

: Tﬁg t . x‘vl—o%T)mm ’ HE ¢t 7:'/-1—0]'bbmm HEt l z'vﬁomm. i ﬁjﬁt ‘ z’vm]bﬁmm'
0 o | 2o 189 40 a9 - | 6.0 720
0.5 29 | 2.5 233 4.5 470 6.5 785
0 m o0, 138 0 238 0 400
0.5 | 29 | 25 243 4.5 8 65 807
LO| 10 30 287 5.0 539 7.0 879
o ! 5 |0 Bl | 0 1 457
1.0 | 79 3.0 27 | 50 57 . 7.0 915
1.5 130 i 3.5 342 | 5.5 615 | 7.5 992
0 & | 0 185 0 M -0 525
1.5 138 ;3.5 356 5.5 635 7.5 1031
2.0 8L L 40 403 6.0 62 | 8.0 1111
0o | RV 210 0, BL 1265 | B W B

(8)
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WEILAZy F1ANY

Studd Shear Connector DL

®-5

D-31

7%

WHE 1 xVE-JbT)mm H THHEt ‘ z‘vﬁmm ! Fiiigs ! 7?1/1-010—0mmm§; HEt 7.‘vm10—omm
o 0 1 25 170 0 150 | 6.5 641
0.5 | 9 | 0 89 4.5 387 7.0 697
0 | v | 25 179 5.0 428 0 265
0.5 | n | oso0 27 0. %9 | 7.0 722
1.0 o | o0 08 | 5.0 42 | 715 776
0 3 | 3.0 28 | 55 48 0 304
1.0 48 1 35 266 | 0 191 7.5 806
1.5] % | 0 117 5.5 | 505 8.0 86
o ! 58 | 3.5 278 6.0 552 0 346
1.5 90 4.0 319 0 213 8.0 896
2.0 | 130 0 133 6.0 572 8.5 %1
o 77 4.0 331 6.5 621 0 02
2.0 | 1B5 . 4.5 372 0 235 I 4.8 BB H &

HEIZA X » F14¥D D-32

HEL z'vi_l'f)mm I WE z’vl—oloamn_l__ CHEt erﬁl(—)?)mm ‘ HE zq,—mlo—omm
0 o | =20 77 4.0 23 L 6.0 431
0.5 3 2.5 102 4.5 255 i 6.5 476
0 2 0 a7 0 04 | o0 196
0.5 3 2.5 108 4.5 %7 | 6.5 494
1.0 20 | 3.0 134 5.0 3 | 7.0 542
0 B3 L 0 59 0 124 ‘4 0 o221
1.0 2 § 3.0, 141 5.0 38 7.0 562
1.5 465 ¢ 3.5 171 5.5 %7 75 610
b} 24 0 72 0 145 !0 252
1.5 48 3.5 ] 177 5.5 313 | 75 632
2.0 72 4.0 212 6.0 414§ 8.0 681
0 36 o | &8 0 169 | 14.801 BB % ®

WEEA X » F 1K D-33

REt | Avjgmm %ﬁ‘ﬁt Hugmmm | R | K pomm: W HWE | XVTO%Omm
0 o | zo Y ; 25 | 6.0 543
0.5, 138 1 25 147 | 45 35 i 6.5 592
0 0 {0 82 i 0 | 183 0 249
0.5 31 25 154 | 45| . 340 65 612
1.0 % . 80 189 0 5.0 . 392 7.0 660
0 B 0 0 0 | 172 0 280
1.0 | 3 4§ 3.0 199 ¢ 501 406 7.0 687
1.5 1 68 ii‘ 3.5 235 5.5 448 . 75T 741
o ! 9 40 17 0 |- 193 0 313
1.5 72 | 35 246 5.5 : 468 7.5 767
2.0 | 105 i 4.0 83 60 520 8.0 822
0 ! 68 | 0 B 0 225 14.68

BR#%E

€9
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Studd Shear Connector @ RExlH:

T | | —
il . BREE 2 —
oD mREE st / [
o 15 i
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£
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Studd Shear Connector ®IRER%L

1507
LIRTE 14.80° |
D= 32 ;;K:E 6.00° //
- e\ P X ul
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S |BiRum W
M \
) .
%
&
N 5g
25
0 1000 1500 7000 7500 3000 3500 2000 250
Z L g YMoo™
B~
\
125 T :
mmEE 148" i
p-3
WAXFIE 580t /,
10.0}- : '
& !
: Al
S
=
M 15
b
5 |BREE
[
N o5p //
25
0 500 TE00 T v I 3000 EE] 7000 3
v ga o™
“E-=10
t
|
18 {

»




80 & B K H &
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15.0 I T
o E-- 0% R
0-3o-B _a
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L e | p-2
). B Wt e F)
o 77 s
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Studd Shear Connector D ERE 81

ZoBEay 7Y~ b AT L I—¥ =2 LDOHIET
2R, SERERCSWCEBRHR S LI Eh 2 BB
LI s W RIS TR R Ihi 18 & 2 vh
5, BAHEIEICRTE, ZhbOBIHILS M
TR RWEWRL YD,

BEHERTCSV TR ok, avry~
FAFFLI -V~ a0D7 7y Vi, BCHEETHER
CH5mb, SO 4 5ic 52 # 0 F OEEFRRIC X
2 CA S 7HEADAHORE, HiMEEhZL0L
FBrbBhbo Lichi-T, BERRORRERIC 5115
BERLUL, S0E L EDOEENA > TWB EFEbR S,

G VIFRHEEDERE-13~18, F-6~8)

O LRHEHORBES v L) T
AEfrRe LU RChERELTRTENS
FENE BRI, OF AL EILAVITRITS EFEBCTE
HEY b > CTEOREME Licnd, stud 14AYb 0F
EFEC IV CLRC SHERRD 1/4 25Tl OF
HOMER, stud &L DI RTHEH 2 LR
TIEDFELHAN L LCiTebhich b, RICTE—
AvHEEN HESLCRRELU TR % o h b ok
3 BEEOSERHLE LTAEIOL0L Bhbh,

=-8
D-12
FIER Stud 1A% H
— 7" 6-1 G-2 G-3 G-4 G-5
HED fEL L —12mm | Lo=28mm | L.=43mm | Li=6lmm | L;=19mm
500 I 3ix10- 384107 72%107° 10810~
1000 . .85 105 173 206
1500 -60 233 290 209
2000 ~50 382 [ 420 360
2500 -25 543 - 440
3000 50 700 [ 703 I 543
8500 0 895 | 923 | 648
4000 75 1105 i ©oT70
4500 o118 1410 f 840
5000 180 1 1900 | 825
5500 | |
6000 i | ;
D-21
HEIX Stud 14%0
=777 6-1 c-2 | c-3 -4 | -5
E@kﬁ% Li=14mm La=32mm ‘_ Ls=50mm | . |
500 15x10* 63 <10~ 6010
1000 10 123 133
1500 -38 143 190
2000 50 183 127
2500 -63 230 180
3000 -45 305 240
3500 -50 388 357
4000 -9 515 430
4500 4 643 453
5000
5500
o | ,

(15)




82 K 9 o5 B o#® &
x-1
D-23
THEE Stud 14%H
= — 7Y -1 G-2 G-3 G-4 G-5
T (ke) fiiEL Ly=13mm La=32mm L3=49mm Ls=65mm Ls=19mm
500 -14x10- 43107 33%10°2 5210~ —83%107
1000 -36 79 108 183 88
1500 -63 116 147 237 105
2000 -55 173 212 287 =147
2500 -18 245 285 355 -197
3000 25 388 373 43 -243
3500 74 448 463 a7 203
4000 165 555 570 440 347
4500 280 698 710 433 -390
5000 410 815 853 . 470 467
5500 538 1047 1007 553 -583
6000 545 1213 1123 633 693
D-31
FEIT Stud 14050
\\””" G-1 | G-z G-3 G-4 G-5
BEGe U eomm | Le=gmm | Le=fmm
500 -8%107 2410 38310
1000 40 a8 83
© 1500 -7 63 148
2000 -85 108 183
2500 75 210 185
3000 58 310 " 205
3500 8 495 240
4000 175 643 438
4500 318 3 630
5000 335 988 685
5500 346 1160 691
6000 363 1505 630
6500
7000

vmame

C16)




Studd Shear Connector O &kl

83

-y
D-33
EIL Stud 14540
=777 e-1 G-2 G-3 G-4 G-5
G \\@‘f L; =10mm Ls=27mm Li=42mm L.=63mm Ly=19mm
500 ~10%107 3010~ 351075 553 107S . 2010~
1000 -15 67 0 88 50
1500 =15 110 140 173 - %0
2000 -13 165 210 243 128
2500 0 232 285 308 128
3000 15 313 385 3836 125
3500 20 410 525 460 120
4000 35 430 665 535 130
4500 8 587 945 615 148
5000 135 680 1275 © 708 140
5500 '
6060
6500
7000
%-8
. A
HEIT Stud 15Yy )
#EGE | -1 G-2 G-3 G-4 G-5 | G-6
500 -18xd0-¢ -25x10° | -25x10-%
1000 -20 -50 =70 .
1500 -25 -90 -105
2000 -33 -115 -140
2500 -35 ~140 -180
3000 -38 -160 -220
3500 -43 ~180 ~260
4000 -43 -200 -300
4500 .
£ 5000
- 5500
6000
) Y79 ~-~r2377
WEIL Stud 14&%y ,
#Eo— " ©-1 G-2 G-3 G-4 G-5 G-6
500 15x10-¢ 5x10° 13x 107 3x1078 5x10~¢ 13 % 10~
1000 13 5 15 0 0 18
1500 3 5 30 0 13 30 -
2000 0 8 33 0 5 35
2500 8 10 45 3 13 " 50
: 3000 5 10 . 60 0 S107 60
3500 -5 10 - 65 0 10 65
4000 -5 8 70 3 10. 70
4500 -8 10 83 3.+ 13 &
5000 -5 10 9% 5 10 100
5500 -5 10 100 5 13 1w
6000 -5. 5 105 5 10 120

17)




84 ‘ 4+ K #OZ

() stud CHFHUTLAE

stud 1205 0-TRBL, HACPPLR D $D
MdBLitvi, ARATIHEFRCERR% L - T\
Wi Boe ZOOTAHIENLERE stud O L IRARITHR
Bessumnd, CTREBLToh B B8 LTaARE
5o BT OF ROBALFF TS I RRIC LB L, ¥
o VB TR AIEECRKE T T Rv D LR
SHC B TROT 2% 8 223, stud OFF
FAIE (D-12) KRT I LBREEB 0L Bbh
Do R I M. Viest ORBRD s\ CHHHR
7ol EHEOBRTHWTLy GiShic stud QLR
RECL > CTLER IR THER v iL, stud OF
FEEY LS RIRMERSE stud ThEED v
KICHTERLEC L5 AVvORE LTELOAS L0
Ly Bhbe Licdi-T, stud FHEIRIICIENR L <

Stud Shear Connector (:3U1507'% MIEE

L EEAA
Ly (3%l

G-) G-z G-3 G-4
C-5

[ Ls ]

®-13

[ ]
D — 12

TE00x16°

js
Fa
1™
H ch
ol Jo
6=l G2 G3 G4 -
B swdp BB Sted o & 76
txX sV
2T Rin AR (
pa
T
ERRoNg - lﬁa:(v
____________ /AL

stid oBil 4k ) BRIV

5~ 14
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Studd Shear Connector @54 E 85

75 Y ESPI-L 25 TE BB 0T HEE NS
73y D - 23

JvIn-kas7

iy

vI LA
D - 23
¢ 7353 E
ry =

760
[ S

B NP

~100

4

£} 0 T 7
G G2 G3 G4

AV IY~-r25T
(5] 3 G4,
I
G2 G5
¥
63 \ G-6
T 2 34 B¢ 72 34 st
R PR ITRTE SRR T Lo o blana]
200 50 oad® o 50 ToosIat
20 At
M-18

FTOBRIIZ, Avih ZELTHRECL> TETS

(oS IS stud REITERBLIC LRI, Aviddk

KRBT L > CETREV L Do CDE/ME stud D
KUREEE, stud OFEEOMIC X > TH 4% 1
2% BRDZE ) EEETRLATF S A3 7A
ABI LA » CTREBIBD T35 £\ 5 — R OER 2 1%
wE AL B, ZHITEHT channel shear connector
KRWCHEB SN AHFHE LG8 THbT o0
Heks b stud (3, (21 channel SFUEE S % +3
LHBABIENRTEL S,
BRFRC B HWMTOFRIL, Atv Ay ¥ -¥o

BHRIC X - Tiip e D23 CHIE TE e & ivat,
MR R LTI 36475 O %o HEHEL T, 1000 < 1070
~1500 <10 BFEE2 bhb, Ch¥ S SEEY
s # 2000~3000kg/cm? CHARIREEIZ B B 2 E i
hefEnTE- RSBV 2 X 5, L LEED
R S 2 v BT H0E, EFOTFRI o hkEL
LDEELONENG, O FPCBRAARELTY
LEEBALLONFEEDI ORI Do
G AYSU—bRSTEELESUPICI—E—4
D73 73 CEBTRVTHOER

HER0E D-23 O R 7 FHEECIL, L ORSKEE (5000
kg) 12\ THIB0 < 10 BB DB IR ) OT LA L Cs
Y BREGEFIC ST B RAREOBMITE 22 » T
%o ZDUTHEIGINCE T B EEDIT T 5 4 v
TRELUTERO T (FEBl) &% 2 hi Zhik
100%107°%3.1x 10°=31kg/cm?® OBy S ncig+
BT LT b EAREES BHHET U CooRaln R 2 TR
STeETH B LHEEE I NS,

7ZYIREBFDHA MU A v~ T, TEEhEKD
FTHOEF BB DR T B S E AR CE 7
by FIEREN 7 7 v S ORMO-FAROEAM S 5
FTEEBLLRE 0 L LBAFEC ST L EIRD
FAhi%, 400x1075~500% 10~ 2B & HERE Sh 20T,
P& XBAROT RN AL 5 IaiCt ks & 22T
RV EEL bhb.

BEAD X 51, MARTFEIBEIC ST, 2w 2 U~
AFTE TV~ AL OHELUR 7 7 v & OEHE
HHRERCEEh -2 L, Chhoilns ¥, THE
Hrphsosicssd,

5. AL ILHOAHEX VER

- 9ICixEBE N7 e stud shear connector DA
OV A BRESEE L EIRE S~ L TIBF bR T
V5o FIERER, MAFELYRERCRLCEDLA
To RER L, ¥l, MAREECLWLT2~3 %4
NETBTHHEELLhBOT, = & € BEED O
block, chennel 35 X 7° hoop shear connector 23ty
5 LRI 3 HERRI Lice Lot Ty 35 O BF 4 4
3 BIAWEY—RICRLE 3 TRLLHTH o Bk
TEE, HEFHET AL LT2.2~2.50%434 4 o
By FEEMLL, BBICW L T6.6~T.50% 884 {,
DIEini ), BEAviIESCEL bR T REDS
LHEIRTEIRD 4D EBbR b L -1012E- 9
ERUBAOLLE L M. Viest RORBYED LM
LG EERNEELELELDTHD, CCIE2~3D
BHICEWTL, BASHESSIMBIESAL TV BinbE:
BL TR UTOBBCITiL, B- IDRL BT
F-0L VBB CTERMLEVWEES
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Stud o o—rmm&@q . {#v 79 Stud | Motk ® O = S O

- e |y LRSI e foy g - ; -

[ ﬁ @E{ él B H&ﬁlﬁﬁ&bm %ﬁ fﬁ‘ S : #H E| B Ezv Giit v xv 4& #H OE | B2v [BESvEE Y zﬁ);:'z%t

— WEL - EEOR
B Edmm'Hmm‘ d‘ leg/cm?l 7/cm." kg/cm® kg/cm"‘ 10 kg | mm min mm kg/cm 10'kg mm mn mm kg/cm
) CoTT T T P 1 | i |.
D-11- 16 . 100 6.25 ss00 a0 ‘3.900‘}{1:5@}.;?T stud D4 g5 0:455 0.208 0.246 0.183 150 o0.02d 0.0 o.oosi 5.000
: ! ! 1 ) o i ! | !

D=1z, » o om o, ow ] i v | 9.400 " 430 0533 0181 0.352 0122 148 0.2 0.067 O'O&ﬁ 0.265
D-1a # | ! w " v { 6.950 v 4.00 0472 0.246 - 0226 0.177 133 0.064 0.042 0.022 0.605
| ! ! i ' {i}; LC stud © | i | l I

-3 16 0 100 6.25 5800 302 N 4.27, 0.487. 0.212 0.275 0.161 1.4% 0.070, 0043 0.026
1 i ! stud & ¥ Wide J: ! i

-2 19 | 100 5.28 50000 302 12.300 o‘;y%ﬁ-){ v7|  5.20 o.sazi 0384 0.4 0.11§ 173 0224 0.090 0.133 0.130
; 77 O

pD-221 # & ol " » | 12.880 " 530 0600 0.247 0.353 0.150 177 0.150 0.074 0.07 0.233
j : | ! !

D-23| » L " v 1 12 650 " 5.00. 0557, 0. 970! 0.287) 0.174)  1.67. 0.158 0.097, 0.061 0.274

: - : stud® & o ffds i | |

¥ o319 | 1000 4:55 50000 302 Yy AR 5.17] 0.663, 0.:«100i 0.363 0147  1.72 0.177 0.087, 0.090  0.212
. R 7 7O :

D~31; 22 100 4.5 5430 302 14.850 EELTay s ﬁ 6.50, 0. 64l’ 0.235  0.406 0.160’ 2.17 0.153 0.081 0.072 0.301

: i - FRF 7O '

D-32]| n " v | 14.800 v 6.00 0. 431| 0.1691 0.262) 0229 2.00 0.077 o.osel 0.041) 0.488
| ,

D-33; # a o " + | 14.680 " 5.80 0. 51zl o.z1zi 0.300, 0193  1.93 0.106! 0.065 0.041 0.471
i : FELTaY 7Y . j

¥l oz 1.00g 4.55l 5480 302 X5 o 6.10i 0.528| 0 205| 0.323 0194 2.3 0.112l 0.061 0.051 0.420

* Rty FEEEARED O 1KDH - 0

98

W % ¥ °F

5 #




i
§
H
¢

D Ehbbid X S CHEHEOREAV LTS
AV BRI, BRHEOTIICEL TL.1~3 550K
2o Bo —H, BIF X20D AV BHIC T ORIE
L, RIS 2 OlFORERIL, oA VER
EHEH RIS LR S hE 8 TR0 T
LS O E S BIFTEOBE A VIEAWT B XVE
Had Ty FDAVIEDEEDO A VvERLERL TE
LRV vo Ll BMEIRT Z oA v EBEDAE
DR SRR .

B X ORI AEAC A0 R HIT RS
RHIBIL, S OY Y VRO 128D %L ->TEIRY £
DAVERCHLESTRETS C LicThuE, AR
ZOAVERIL, AVIEDDAVvERY, SRF 2Tk
5 A v IkSOEEE 2 FTRLUTEDWS M, Th
BT LT AV ILSOFFERAEE Y » T RDS
ZERTED, F- 9O AU BEN B S hE RN,
16mm studCIEET.7Tem, 19mm stud¢IEHE7.0cm,
22mm stud THEEY 2cm & 25, ZhHOfHIL, —F
2 DREWE 5 FIZRL B S R, AR Y X OLIE

E e 1AD stud 2EAT S & LoHEEREbL -

TUWBMETH B stud i, GRS Z 0 1R EER
ARE~NTHEAZN DD G, & OBSOFSEATEEY »
Fik, B0 1A O 2 FIC stud DABAFCAfd

&5 Plaad, 1IGEC 3 4D stud 2EATHETH
h‘.’y ZDY s -‘Hiy 16mm stud ¢23. lem, 19mm stud

* !ﬂ‘ﬁ@iﬁiﬁlCOL‘Tu "Block Channel 3 X Hoop Shear
Connector DRRHEY" B

CEHICEEE B

Studd Shear Connector @ ZBAR% 87
' ®-10 _
BB | 22 5 F sk SO = ‘”sz R R
) 'E &l s 4 m&ﬁ@ﬂsﬁﬁg’ "™ 'mz,zv#ﬁ B
A e BEH p g s # 1
e "?r‘ ‘dmm Hmm ‘kglcm‘:kglcm relomt 1 10°%kg mm kg/cm 10k,g| mm kg/cm
4B | 12.7 1016 8.0 (4980 309 6.30 A&y FOuvE | 2.630 0. 203 0.130 o.ssi 0.046 0.191
5B | 15.9°100 | 6.29 4450 209’ 10.2L - » 4.350 0. 193 0220‘ 1.45 0.030 0.433
6B | 19.1 99 | 5.18 4950 300 14.74 "o 5.310 0297‘0179 1.77.0.041 0.432
8B % 25.4 100.8 3.97 5180 297 20.41 A5 FOBIEEH 5 8.100 0.193 0.420 2.70 0. 030' 0.900
. 10B * 31.8 100.1 8.15 4470 - 246.21.55 . 9.580 0.216 0.444 3. 19 0. 037 0.862
.6B4 | 19.1 103.6 5.42 4870 229 10.21 " 5.130 0.201' 0.176 1.71 0.039, 0.438
6D | 19.1 7L.U 3.72 4680 277 11.43 4.400 0.231° 0.190, - 1.47, 0.051 0.288
6E  19.1 50.8 2.66 / = 33 10.8 AXy FOB|&H& | 4.040 0.147 0.275 1.35 0.036 0.375
6F * 19.1 127.5 6.68 5040 345 15.78 A% » FOvHF |5.530 0.249 0.2 1. 84 0.043 0.428
6G * 19.1177.8 9.31 5150 323 14.28 it 5 530, 0. 224 0,247, 1. 84 0.030 0.613
7H | 21.3 214.4 10.07 5780 242 20.41 " 6.300, 0.246. 0.256, 2.10 0.041 0.512
7] * 22.3 5.1 2.30 / | 878 13.15 A Xy FOB|FHEF | 5.440 0. 2‘76 0. 241‘ 1.8t 0. 069 0.262
7K ‘ 21.4 100.3 4.69 4720 376 17.05 x> Y OBRH 54! 7.890 0.358 0. 220 2.63 0.061 0.431
TL | 207 49.5 2.38 | 174 9.48 Axy FOB|&#H& [ 3.180 -/ l / ] 1. 06 /s
™ E 20.7. 9.7 '4.82: 4570 211 13.52 77 DBIERY XL 4. 670 0 262 0.178 1. 56 0.079 0.197
* wENABIE

21 Ocm, 22mm stud “¢27.6cm &"‘“3’%4’?‘_ bhsz
& L/’;Z;o #7c Viest OB b LA EAED
/?1.60 Zhedv » 7%, stud shear connector DEEA
WE»SHE LT, RUCTEREClvinb, SRy
RIZHU 5 BEEIHE W 5 BISREE T4, stud shear
connector 3§, block. channel % &¢f hoop shear con-
nector ENTLELCABRLVE WL D, LIzt »
T THBAVIEDOESEL, Av kb ORfER B Ne
WIS DREEOMEOLN bESSL R 5 & LItk
%o BEI. hoop shear connector 3 block %5 X ¢¢ chan-
nel shear connector X h RT3 Z & MELEINL
DT, T ZIT stud shear connector % hoop shear

connector & kg LT HIT, stud shear connector

THARY XD LEECEE < D stud 2iKx 5 = ks
TEDOTC, WARESIEMICE Y 5 &nTEHIE
MDD BERY 2O XL BEICHVT SESC R OR
WHDEELI LN TED, LI > TIDEMNBAT
% hoop shear connector X hEER TV BE V25,
LIOVREDL O DLDe CDLS
235G stud. shear connector {3, M S h3
_EAvIEBE L’CE%H%&?&U%’\'%E%'&&E%
AMLTOBE VR 5 '

6. n#ﬁﬁEAEﬂtz wtamx I/""‘ﬁ#ﬁifk
E20T
(@) HRHEA
HEED - 1, D~ z:ra;;u'n-‘a DRI, stud

C21) |

!




88 £ K B O K OB &

DEZEJIHBIIBE A%, stud shear connector

D& HAOHWLT, “hi stud OAHH LEEL
LD BACHLTANRED L 5IERL B0, B
# H/d ORR-CcHEL 5z T, BERoBBIRR
At BEERIILD, B- 9, 0¥BRELT, FY
HItz HYd= 6 2R\ Tk, SEERROBEHT, stud O
YT X » CHEL, H/d<6 I\ TiL, A7 7 DEBE
WLXoTETFTBHEVS LI L THEL B ENT
&% L L H/d=6 OHETY, stud OB CBk
BIRET A0, 3 v 2 Y ~ - OB 5 5mDH
BRSO 5 % o & & CRIFNT stud O v IFTRE
EAET B OMEL v 7 ) ~ FOBNEREY 0 &

s, o<loy BHWE 0 RL0avyrV-+ AFS

TERWTIL, HREOEEMEEL, stud O v Iif
OPBEL O 2y 7)) - FEEOBRICKEVTEPTS Y
DEFX LRI 5, 2T CoBERRERFHDA TN
BEOW, 2v s Y~ FEEOESFRIASITS L0
Hx b biE, H/dZ613t}% stud shear con-
nector OFEHE Qa 1X,
Qa=ta A \/’I
o
THEHENDERIEDe I talds stud DEH
YHIEHT, PR TR U L Hhit ta=800
kg/em® & 25h, ¥ ALY, stud OEERYFEH To
L, HIA<BIEHEWTIL, 2 7 ¥~ F ORESEE
ROBBC TERIBRLHEOND, & & CiEffEstud
OFEFEB T3 &, Hid=61Z BT
11, ROBBEFREC—HTHTTHLING
Qa=taaf . Z

PARY P @R -1 .

UL LZh SEAHEARILSTS 0 1k BREY
P LTEEsh bR L2 TRTRLE
;LT

H_ . Ay
FEeseT o = 2L

H _ . 77 wAJ T H
] < 6T kY 'C‘/ 4 =0 G4

&L, ta=800kg/cm® Iz —- 9, 100§ %%
PRATHE, v o Ofi& UTHEHZDER{E,H19.8
LV 5EERAS, BHIT Viest ROBERILR ML T,
18.7& W EEAELRS FE -1, Ll Viest
KROEBEC RG-S v g, DEDS B /P E W LD,
HY d o/pEVGHAZOZRbA TS L, H/ dopE
W ORERALMEC bk F AbhHhG, H/id
< ADLOXBRALTIEL LD, v g, 1320.0& 78
%o TR LHEHT stud D+ v EFCRENET B IR
Eiray 79 ~ rOB/NBREEE LT ap=400kg/cm? % §F
MERVZ R D 5  THEFHBEDRE LTRAN

i%"o:hbo
H oo i T Qo= tady; -
d NV o
H N _ ] H
<o ENT Qa—laA_\/ woo o

-25k%, R BAEERASE & BEME & ofHBIERa 2
oty ShBEIEME, EHFORBREL olETs
WA TI0% DL T OB F O T &, Viest KD
HREMEC 3o\ C L1028 LL EORRFIORREHFE> X D
LI A, [fh 2P T E e 2310285 kot
SHDBEERIFOL SR LIEEE, 8B &
O5L 6 H/ d<4 DHLOTHBAE, RNk, Ik
BHRUTERARLE Kt I 5o

(b)) ZXVIEHOX L EREEZCDNT

BATE R E IS T3 8 v CIR L, T/
bhAvIEBOXVERKL, BERD AvithAT 5%

Ehb, 3V 7Y~ b OIREE 64y stud O—\J'"Hiht_-g—:}a
LT =07 5y VR § LB L Ol

MR B LB LIS, BHHERDUIThIT:
WEBRHEAVIL, BT 2y 2V ~ FIEEECBIRL TV
Bk EOMkIL, 2y 7 ) — FEREICIEBIMREEA TR

Wi, —I;—r:oux-ctﬂ—u‘—i‘o7-7 v YLttt s

g E LTk s C bethud, % DHORIE

®-11
corse | 1A VT, H | posps | tad v | H o | 2495 . B | e
D-11 18.6 D-31 18.5 8 B 17.1 6 G
pD-12 19.5 D~-32 20 0 10 B 16.4 7 G
D-13| 210 D-33| . 208 6B4 18.3 7]
D-21 20,0 4 B 20.2 6 D 16.1 7 K
D-22 19.5 5 B 18 9 6 E 13.7 7 L
D-23 20.7 6 B '19.4 6 F 23.1 7 M




Studd Shear Connector @ KEAHIE 89

<5 riphuy, RO, TiInay 2y~
FOFECEREN BT, A DELHLEE
LTay2Y =~ rORRIC LB Y S0l BT

{L: ~ B3V TlR, PRI DBBIA E b

WHICBRT 500, AV IR HFTE<T
KE K BENS Do LIR> T =5~6

TRVEBHE LD E Sl THRbh LD TH
550 i TAVERIL, MRS cRBsh

BREVGIICRABDT, ROWE»LEEHEE
FTEHOPELEULHETHDEEbN D, BIL

i *SL= ~ 6T stud shear connetor @

VST, 0.150 x10° kg/em T 2L BEORR
Ex5A %0 Lo hi2E&ls 2 O?}ﬁ:%jcﬂiﬁ
¥y FICET S BBRO = E FBE B Tom

kg
7/
° / A
3000 4 v
./
o// ,/
/ /
Q_g&al:ﬁ.ﬂﬁn‘lesl/ %f ///
2000 a9 da
L) /, j{o
- Qo,¢al = Qa, test Ve /\
= ~ s WNBacaleliga test
-]
< of /A B4
/4
° 7,
1 000 7%
7 o EkrrRBE
2 ° LMViest 12 5 $ERE
% -
Y
Vi
° 1000 7600 L]
Qa., tal
=-19
5
x10°kg/em
5
L]
c q
S04
&
e
hy
Kosl
@ .
= ° >
o2 T 18 7
"5 Oo-r7
Y o o
Mo
C¥FursARE
e lvanMViest (2L 5 B ERME
~ | 1 L
[ 4 6 ] 10 iz
H
3
H-20

SLTHEABLENRTED, + & € & VERK MG,
«, —d’i—&ﬁﬁmu > TR [B-26%18%0 MERNK

EPEDEBLI2VTHB X DKL B4 Cul, g8
DEBT X—DIEBIENLLRT, 2y 7Y ~ MEED
AL oS THH L THALRING L 51
EX T ‘

HOWRL, AvERDERERLI LD TH D,

ZoX 5?1-21—75'-5~6i1>6i§‘5ﬁx2>i:oh'c, v
BT B O SEBIL k<, *5;26&:?;
BLH RREOBEN stud DEAKCETF B, 2
vHELLT stud BB L > TEFB L, if:%

WL fehe £ & THRIMY % DEREIEL+ECH

DREMCREIR B L0 HNE THERI

1, BH IO » FHETO stud Kist 25
BRI 5 FOHHLBATHA,

R L O - 2618, FH/eb 0 Viest £ R ER
BREACTELRELDTHEM 0, £ OFMHIL, =
BB IS S h g b LM -T, Shat
B R EOHRRMEAHRT 5 - Liant, KRR
FRESBRLHS, ChbowTRET 5, £l
stud ORETH 5, BRERRESS b OHEESS 4100
keg/em® koS CHIITEWEBbLI S o

stud DEREIL, —RICFR I ARBLA U A5,
TERTZMMLT DL 0% T 20224 C5

Do FLRMOBACEHENT, studdF 41, %—:

~OEECERET 50582 Ly R, 25 FRxy
7V~ FTHDHH TOFREL, %?‘HE;‘&H:%HZ:%JEE
%t (002240kg/em®) LA i Thr B b, oh
O TSl 2 T HERES B KDIS, T
—¥~AD7FY S THBH, F ORI,

BAEOX Y, Wb AhE AL BECEET 5 LA
bhaDT 73y JOEMIEREEDESt Lok

IR E B ETB B, SR DT OB
Rinlg Y BECH B & Bbh D%, SE#HB N Viest

EORBEBHLT -1 <10%—50EEE Hugin

%5,

7. & E
stud shear connector @ push-out test %1,
AV D h HHE LIBAEDO X v & OBIERL T,

i x OB E— 2 v i O RF M A TR 15 L RS

(23)




90 + & W R

KV 3RO KB O T #EE L e el T Oflic
stud BXY stud FD2v 2V~ A5 FIRBUNC
I—E~AD75Y YR B BOTRIMHELAREL, =
vk DER 3 L OIS INER A CRREE o esic gt
Uico ¥ B NEELEL% 8 TRUCRHATNEYEH
Us % OFEARC OV CHEEORERRITHE L D
2, stud shear connecior D Xv BRI OWTY 0
Rt AT A SO RS E L ko

ek v ILDOFEHE S - Tk, AR 2 DERTEIIC
FT D VIFIE B SR B I ORH O 24T b
h, B 2 OGERREY SBMT OO R S
BLHORENER S TR, LiAia"C REROF
FITE TR, SvIESOMHAOLMEE LTy b
bh, SRHROHERMER SR X v BRI oW TR
BALR ol £ TERLMCCOARIERL,
AVEBE AR 2 ORI T A EmRNme L A
AR, TOENDAVIESOBREYEEL, FLT
stud shear connector § A VEIEDECIL, BfFOMH
DAV IEBDITIE L TEL T ABS RO EV I,

s £ X ™

"1 & B, HEEY: Block Channel Xkt
Hoop Shear Connector - Dﬁﬁﬁﬁ =
TSRS
2) Viest, I. M. Test of Stud Shear Connec-
tors, Part I, II, III and IV  “Engineering
Test Data”, Nélson Stud Weding, Lorain,

Oi}io_.

Mo &

C AV BOEET, £ ORYER SO R TEDERIkT

X o CEE B EHEA, stud shear connector HHERHE
B U TS ST\ CAOBRER B R 2 &
2y SHHIEBAE XviEnE LCBREHLE
THEAVIEDTHD EDRFCBIRETH & ENTE,
—H¥7#: stud shear connector DEFIEEE LT,
push-out test OPBHIRHOFTEL L L LT, studd
LBEEBDRE S ~6 &7 5% HHIPENRAL Y
'ﬁ'é‘&%ﬂ_ Bhaz & Lo “DHE, GRS 20&
&ﬂ%&%ﬁmnm0+ﬁh%ﬁé&5Lbuﬁ@ﬁx
SEAY v 7 Tem 5000k WEWD R L BLR
150 .
DL AV LD XL ERE PG CHAAHEE
PhDREBYED S LNTEI L EhAVIEDD
AERYREICY » Tk, BRTAE VI vT3
BE L FBT, SR CTARMLEETHB L
EAbhDmb, COCHRH UL, ChOEE
DHECILIEIL2LD LS,

3) Viest, . M, C. P. Siess. J. H. Appleton,
and N. M. Newmark : Scale Test of .
Channel Shear Connectors and Composite
T-Beams, Univ. Illinois Eng. Expt Sta.
Bul. 405, 1953

49 AR FE TREERs ﬂlﬁ@ﬂﬁﬁ’géﬁ&%o
SRl ERFSFREE 2B
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WNGRH BT 5 2, 3 mEEE (2)

row

(B 364 5 R)

2 g

SFRIER Ll MTHRNICIET B 2, 3 DHIH CLAMFIHRG 103 p8i~110) {2V CIRmH IR
DBBBRE M CHITRO—-#E T L. ChE ko) IR 5B1cME L h s oRRE O C

HB,

FRIZB TR, ZOFEEJUNTESATICHM L, 4302 LTI A% s <, O—THigE Lo
Ule, FRITC & 9 R bie S b Ol 2 ST 5 700, Zhe OFREE FIRTISAROBEE & L TR

blicks, high AvERNELNE,

=]
1. & T N
DI R B - NP
3. i Hieeeorimmmenreniiinions
1. ® Ferererienrinennnsinnas
5. & - SR

B W

BELEFRELIOHIFIMIET S 2, 3 ORa: poex
BV TRAFITTROBNEN & Mv-C, WLy
T & DPADIENTRER Ui, COBATER L L e
DHEBEHTREL I LORMELTELS S L iz L
Teo MR YHYNE, FUFRLYFHE L FLD
BRIz OV L OnDRFEER Lesi, 205
MO TEIAF XY P YL 42 a vIEOINTE
BY72 0 B kBB, BERDOVTRY 1AV ik
ZHALEI OO EEITEERIL, Zhifiz
FFNERE L RZ Lzt 5, LABIRPES 103 My
MFHBET5 2, 3 DFEH IR INIEERI OV
TED & ZHIRMSINFIROYR 72 & iz UTREE
ENIDCHBMNE, ZOFRCEFIFRERNG
BORZHEALTW B Lizhd, BHNBFR TR
SEHRE L VBT TOB, _ '

Im Rt & O AR 5 7 g 7 VA
(a) HHAEBLH
(B O—Tiif
b 3 BHEAFINFRLAREL Ty 0T, &
OFE ~BET 3 ebizidEhbic — B ek
Wigh gy, ZoiedicizgE0%  oil)lliz-ovTH
BRI L MTL, BERURLT S Z L ABETHS,
AR TREDFEHED L LT 4T oi 2 T

1@ HRWRL D F e [

........................... . we(1)

(1)

................................ (4)
................................ w(6)
et r e rr e e e reaaaeaas (6)

822D Chsb, ZOR4TIIBEENSITHIEHET
BT ®-1IZTRT LS RAMOHENS £ L TR
ATL, TB ORI BTIERS B b Li
IR BT hbCHS, WL L bz sTEMEE—
EFEHRLTRTDZ LTIz,
EEIHEEOILETITXYTA Y LAY a VR
ThEM: 4 FIITOHKEMIEA LRT LD id
T EZOTH, “OREEhFRAFTIICHRSZ L
BEETHS LMW Lic, 22T, #AFICEBLREE
%é4ﬂmfﬁm?%:kubﬁ,btﬁof,ﬁﬁl
Y BHMROFHFIC OV T ~BHEORENEATIR T2
LB T Licies, Tiebb, SR
DWHOEZEB L T iov 2 Yigks,
RECEHFEL Y HNEOFHETH D5, 4led
WHRER LRI > THIABIL, Zhickihg s
RTHERL, V1Y vikic k30T ligic X 9388
L7, BMOARKIRG LTRSS Vs 57 eE
g Fors7 LOBRIES LA &5 s
BB BIUPO—THREFELRD, ZhblizowvT
— R HE LS LT LD CHS,

2. #0F %

(n % =\
(1) & & & .
ZZTHRENTv5 5 WIDRRIRE-2 Rt e
Deh5, Ink, FRERORERKIZE-1 IRLTH

* IR
o FINSKKETRE

e LPARIWEFHE 103 p.87~110 S CREHOHAR (1) 2HT 08k,
s WEIICEME < OHAYENSERR oo 647 SCCIRIBT SRR b 0d ok L b B I,
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HINHEIUNC Y 3 2, 3 itk

(2) 93

B-1 SAMOTMEAR GEREUN L Y 50

e B | WMEH | wmER | GMAE | % & £ | ¥ 8 | R4
MG | A (kme) L (km) Lp (km) C B {km) F
N ST 374 | 68 | 120 | 0.57 5.5 0.081
A5 N 490 53 | 114 f 0.69 9.3 0.174
A Foq 1,239 30 | 199 0.63 15.5 0.193
KN 278 33 | 100 0.59 8.3 0.248
Koow N | 1,564 89 | 216 0.65 17.6 0.197
. %'zA pe A
C==r= i
X2 £ " O MW T H
T~ awzs ’ -
o o uEE 1 2 | 3 4 5 6 7 8 #
T~ i i
o ow km? | 106.0 | 64.6| 56.7| 56.4 d47.4| 42.9 374.0
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Experimental Studies on the Struetural Design of
Concrete Pavement (1)

- .
—On the Temperature Variation of Concrete Pavement——

‘(Tuly 1960)

S. Iwama
\
Synopsis:
Full scale concrete slabs with thickness of 15, 20 and 25 cm were paved at Tokyo, The temperature

at various positions in these slabs has been measured for 3 years, except half of these slabs which were )

covered with asphalt concrete 5 cm in thickness, has been surveyed for 1 year, )
The amount and frequency of intermal stress are deduced from the data of temperature gradient by a

graphical method proposed by the author. As fundamental data for the study of waiping stress, tem-

perature differences through the slabs are analysed., The daily and seasonal temperature variations at the
bottom of the slabs are also analysed, for the study of frictional stress, These three thermal stresses
are discussed from the standpoint of daily variations.

Some simplified methods to measure temperature in the slabs are tested and judged if they are practi-

cally useful.
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