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Table 2.1

Summary of Section Properties.

YOUNG'S YOUNG'S SHEAR CROSS SECTION
MODULUS MODULUS SPAN CONNECTOR
FOR STEEL FOR CONCRETE SPACING CONCRETE SLAB STEEL BEAM
MODEL A | 2.1 x 10° 2.1 x 10° A-1  32m CONTINUOUS
(kg/cm?) (kg/cm?) A-2-1 32mx2 | CONTINUOUS 250 x 20 Elg-ﬁt' ]ggg:‘g
A-2-2 32mx2 DISCONTINUOUS (cm) F]g.PL. 50028
A-3  32mx3 CONTINUOUS e
MODEL B | 2.1 x 10° 2.1 x 10° 5m CONTINUOUS 50 x 15 F1g.PL. 150x10
(kg/cm?) (kg/cm?) (cm) Web.PL. 350x 8
Flg.PL. 250x15
MODEL C | 30 x 10° 4.5 % 108 132:4n. x 2 CONTINUOUS 24 x 2.365 6in.x3in.x121b/ft.
(1b/sq.in.) | (1b/sq.in.) (in. )
MODEL A : SIMPLY SUPPORTED BEAMS UNDER POSITIVE AND NEGATIVE BENDING, CONTINUOUS BEAMS.
MODEL B : SIMPLY SUPPORTED BEAMS UNDER NEGATIVE BENDING.
MODEL C : CONTINUOUS BEAMS.
Table 2.2 Comparison of Values obtained from the Proposed Method and the Exact Solution

by Newmark with MODEL A-1.

CONCENTRATED LOAD AT THE MID-SPAN | UNIFORMLY DISTRIBUTED LOAD
(P =20 ton ) (g=1¢t/m)
LOCATION  |PROPOSED ANALYSIS |  EXACT PROPOSED ANALYSIS|  EXACT
MID-SPAN 1.5893 1.5899 1.5879 1.5885
DEFLECTION ( cm ) 1o ARTER-SPAN 1.0912 1.0917 1.1316 1.1321
AXIAL FORCE ACTING|MID-SPAN 86712 86851 71339 n774
ON SLAB ( kg )  |QUARTER-SPAN 44850 44859 53769 53654
HORIZONTAL SHEAR
FORCE ACTING ON QUARTER-SPAN 474.46 474.69 379.53 379.75
STUD ( kg )

Table 2.3

Comparison of Deflection, Bending Moment

between Continuous Composite Beams with
MODEL A-2-1and A-2-2 under Uniformly
Distributed Load (q =1.5 t/m).

MODEL A-2-1 MODEL A-2-2

DEFLECTION AT THE

MID-SPAN ( cm ) 1.1507 1.1608 -
BENDING MOMENT AT

MID-SPAN ( t-m ) 112.43 112.59
BENDING MOMENT AT

IHE IN])'ERIOR SUPPORT 159.90 160.72

tem




Table 2.4 Summary of Section and Material

[a] SECTION PROPERTIES

Properties.

CONCRETE SLAB SHEAR CONNECTOR
SPAN WIDTH THICKNESS STEEL BEAM NUMBER DIMENSION SPACING
MODEL D 10 ft. 4.0 in. 8.0 in. - - - -
MODEL E 18 ft. 48.0 in. 6.0 in. 12in.x6in.x44 1b/ft| 100 (1/2)x2in. | CONTINUOUS
MODEL F | 2x11 ft. 24.0 in. | 2.375 in. 6in.x3in.x12 1b/ft 46 (3/8)x2in. | CONTINUOUS
[b] MATERIAL PROPERTIES
CONCRETE STEEL SHEAR CONNECTOR
YOUNG'S ULTIMATE SPLITTING YOUNG'S YIELD
MODULUS COMPRESSIVE TENSILE MODULUS STRESS
STRESS STRESS
Ec Ocu oct Es oy Fy (Afax)
MODEL D| 3.0 x 10° 4.0 0.4 3.0 x 10* 60 - -
(ksi) (ksi) (ksi) (ksi) (ksi)
MODEL E 1330 7250 725 13300 17.2 4.55 0.0143
(ton/sq.in.) (psi) (psi) (ton/sq.in.)| (ton/sq.in.) | (ton) (in.)
MODEL F 1787 6900 690 13400 19.5 2.28 0.0060
(ton/sq.in.) (psi) (psi) (ton/sq.in.)|(ton/sq.in.) | (ton) (in.)

MODEL D : REINFORCED CONCRETE BEAMS.

MODEL E :

SIMPLY SUPPORTED COMPOSITE BEAMS.

MODEL F : 2 SPAN CONTINUOUS COMPOSITE BEAMS.

Table 2.5 Summary of Section and Material

[a] SECTION PROPERTIES

Properties.

CONCRETE SLAB SHEAR CONNECTOR
SPAN WIDTH THICKNESS STEEL BEAM NUMBER | DIMENSION SPACING
MODEL G-1-1 | 32m 378 CONTINUOUS
Flg.PL. 40x2.5
MODEL G-1-2 | 32m 378 TRIANGULAR
250 cm 20 cm Web.PL. 160x0.9 19x100
MODEL G-2-1 | 2x32m 2x378 (mm) CONTINUOUS
F1g.PL. 40x2.5
MODEL G-2-2 | 2x32m 2x378 DISCONTINUOUS
[b] MATERIAL PROPERTIES
CONCRETE STEEL SHEAR CONNECTOR
YOUNG'S ULTIMATE SPLITTING YOUNG'S YIELD
MODULUS CO'@‘}%@%%IVE TENSILE STRESS MODULUS STRESS
Ec Icu Oct Es Oy Fy (A§ax)
2.1 x 10° 300 30 2.1 x 10° 2400 7.5 0.0356
(kg/cm?) (kg/cm?) (kg/cm?) (kg/cm?) (kg/cm?) (ton) (cm)

MODELS G-1-1 AND G-1-2 :
MODELS G-2-1 AND G-2-2 :

SIMPLY SUPPORTED COMPOSITE BEAMS.
2 SPAN CONTINUOUS COMPOSITE BEAMS.




LOAD EXPRESSED AS A PERCENTAGE OF MAXIMUM LOAD

W2 ,W3 Wy Wi

V2,V5+ + Vi, Vi

W1,Wi W3, W3

1
Vi,Vi VsV

Fig. 2.1 Nodal Displacements for Incomplete
Composite Beam Element.
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Fig. 2,2 Relationship between Load and Slip for Push-out
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Fig. 2.3 Slip Configuration between the Concrete Slab and
Steel Beam.

Fig. 2.4 Strain Diagrams in the Concrete Slab.
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Fig. 2.11
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Fig. 2.9 Assumed Stress - Strain Diagrams for Steel and Concrete,

and Load - Slip Diagram for a Shear Connector.
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Fig. 2.20 Load-Deflection Relationships

for MODEL G-1-1 and G-1-2
under Uniformly Distributed Load.
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Yield Progression for Simply Supported Composite

Beams under Concentrated Load and Uniformly

Distributed Load.



peo]
poInqri}siq A[WIojiu) Idpun g-[-5 pue ‘pERO] PO}EIJUAOIUO)) IJPUN Z-]- ) pue
I-1-9 TAAOW 10j sweideiq 3210 [eIXy ¢€z°g ‘314 I-1-9 TAJOW 10j sweiSelq 22104 [BIXY 3z 2 314

(W) ON3 WO¥4 3INVLSIC (W) ON3 WOY¥4 JONVISIQ

51 oL S 0 51 £ s 0
L T
ALISN3Q |
YYININYIHL —-— - 0oL
i oot
ONIOVAS WYOJIND — - i
= ; =
= - uo3 09 = d Pz =
b | -
I 1% = — : uo3 08 = d S
- 03 00l = d =
m F—> \ -0o¢ m
w/6% gy = b Joog \.\
/6% 09 = b L /7 ALISNIQ ¥VINONVI¥L —.—  JOb
[ .
ONIOVS WY04INN ——
= A . ooy
aN3 . , -
| A N3
frTfrrrr vttt
L b g
’ ?



‘peo] paInquisiq

Amioyrun 1apun sweidelq diis 6z g 814

((w ) ON3 WOY4 FONYLISIA
51 oL S

T I

. wo /6y g

n
o

n
o

wd> /6% 09

L

n
o

wd> /6% 8p
wdy/6% 09 = b

\/

ALISN3Q
YYINONVIEL — - —

500°0

0Lo0'0

S10°0

ONIJVdS WYO4INN

GN3

P11 »c | I I O

S —

Ry

020°0

(w ) 4178

‘peO]
pajeIjuadu0) I9pun sweideiq dig

(w ) ON3 WO¥4 3ONVLSIQ

2 ¢ 8

uo3 09
uo3 08
uo3 001

uo3 09 =4

"
a a a
1

uo} 08

"
a.

uo3 00L

n
a.

\ ALISN3Q ¥YINONVIYL —-—

U INIJVdS WJO4INN

1 1

¢0°0

(1w ) d17s

- %0°0

90°0

I

QN3



-1000
— UNIFORM SPACING

—-— DISCONTINUOUS SPACING

-800

| —1—

™

A~

-600 .
400 ""//

i / P P

-200 / & l = L A
L— 30’"——L— 30" —-l

0 10 -20 -30 -40 -50  -60  -70
CURVATURE ( x 10™%/cm )

MOMENT ( ton-m )

Fig. 2.26 Moment -Curvature Relationships at the Center
Support for a 2-Span Continuous Composite Beam.
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the Depth for a 2-Span Continuous Composite Beam.
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Fig. A 2.1 Assumed
1/2 in.

Load -Slip Diagrams for
Stud Shear Connector.
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LOAD EXPRESSED AS A PERCENTAGE OF MAXIMUM LOAD
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Fig. A 2.3 Assumed Load -Slip Diagram for 3/4 in.

Stud Shear Connector.



