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Research on Stiffness Amplified Coefficient of Composite Frame Beam
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Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: The changing zone of stiffness amplified coefficient of composite frame beam in positive
moment area in steel frame-concrete core wall mixed structure was studied, and the increasing
effects on moment of inertia within flange effective width in negative moment area were analyzed.
The relations of force state and negative moment zone length of composite frame beam were
focused deeply. the calculation method of stiffness amplified coefficient of variable stiffness frame
beam was proposed, and the effects of various factors on stiffness amplified coefficient of
composite frame beam were discussed. At last, the proposed value of stiffness amplified
coefficient of composite frame beam in mixed structure design was presented.
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Tab.1 Flange Effective Width b. of Slabs of

Composite Frame Beam mm

S T AR J5E B (o) R b
100 | 120 | 140 | 160 | 180 | 200

H R

H600X200X10X16 |1 400|1640|1880(2120|2 360|2 600

H700X250X12X18 |1450(1690|1930(2170|2 410|2 650

H800X300X14X20 |1500(1740|1980|2 220|2 460|2 700

H900X350X16X25 |1550(1790|2030|2270|2510|2 750

H1000X400X18X30 |1 600|1 8402 080 |2 320|2 5602 800

H1100X450X20X35 |1 650(1890|2 130|2 370|2 6102 850

H1200X500X25X40 |1 70019402 1802 420|2 6602 900
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Tab.2 Sectional Flexural Stiffness Amplified Coefficient

n of Composite Frame Beam in Positive Moment Zone

T A TRl B AR BE (mm) T Y

100 120 140 | 160 180 | 200
H600X200X10X16 | 2.40 | 2.67 | 2.93 | 3.20 | 3.49 | 3. 80
H700X250X12X18 | 2.18 | 2.42 | 2.65 | 2.88 | 3.10 | 3. 34
H800X300X14X20 | 2.01 |2.23]2.44|2.64|2.84|3.03
H900X350X16X25 | 1.83]2.02]2.21|2.39|2.56|2.73
H1000>X400X18X30 | 1.69 | 1.86 | 2.03 | 2.19 | 2. 35 | 2. 50
H1100X450X20X35 | 1.58 | 1.74 | 1.89 | 2.04 | 2.18 | 2.32
H1200X500X25X40 | 1.50 | 1.64 | 1.78 | 1.92 | 2.05 | 2. 18
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Tab.3 Sectional Flexural Stiffness Amplified Coefficient

p' of Composite Frame Beam in Negative Moment Zone
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H BAZEIE S | ¢8@150 |P10@200 |P10@ 150 |P12@ 150

(0. 335%)(€0. 393%)|(0. 524 %)|€0. 754 %)
H600X 200X 10X 16 | 1.12 1.14 1.18 1.25
H700X 250X 12X 18 | 1.08 1.09 1.12 1.17
H800X 300X 14X 20 | 1.06 1.07 1.09 1.13
H900X 350X 16X 25 | 1.04 1.05 1.06 1.09
H1000 X 400X 18X 30| 1.03 1.04 1.05 1.07
H1100X 450X 20X 35 1.02 1.03 1. 04 1. 05
H1200 X 500X 25 X40 1.02 1.02 1.03 1.04
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Fig.1 Moment Distribution Characteristics of Beams with
Constant Stiffness and Variable Stiffness
Under Gravity Loads
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Tab.4 Variations of Length Ratio L, /L of Composite Frame Beam in Negative Moment Zone
— A B AJEE B (mm) R LaL !
100 120 140 160 180 200
H600X200X10X16 0.164 2 0.158 8 0.154 0 0.149 6 0.145 4 0.141 2
H700X250X12X18 0.169 2 0.163 7 0.159 1 0.1550 0.1511 0.147 5
H800 X 300X 14X 20 0.173 4 0.167 9 0.163 3 0.159 3 0.155 6 0.152 3
H900 X350 X16 X 25 0.178 5 0.173 1 0.168 5 0.164 4 0.160 8 0.157 6
H1000X400X18X 30 0.182 7 0.177 4 0.172 8 0.168 8 0.165 2 0.162 0
H1100X450X20X 35 0.186 1 0.181 1 0.176 6 0.172 6 0.169 0 0.165 8
H1200X 500X 25X 40 0.189 1 0.184 3 0.179 9 0.175 9 0.172 3 0.169 0
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Tab. S Variations of Length Ratios in Negative and Positive Moment Zones Under Horizontal and Vertical Loads
B 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4
ZRLIX LaL ! 0.197 0.218 0.237 0. 255 0.271 0. 286 0.299 0.311 0.322 0. 332 0.341
ZHEX LoL™! 0.708 0.717 0.730 0. 745 0.729 0.714 0.701 0.689 0.678 0.668 0.659
ZHLX Ll ! 0. 095 0. 065 0.033 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
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Fig. 3 Internal Force and Deformation Characteristics of

Composite Frame Beam Under Horizontal Loads
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Tab. 6 Variations of Stiffness Amplified Coefficient £ of Composite Frame Beam with Moment Ratio
B 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 2.2 2.4
pn=2.0 1.325 1. 356 1.403 1.470 1. 460 1.452 1. 447 1.442 1.438 1.435 1.433
p=2.5 1. 394 1.437 1. 505 1. 601 1.587 1.576 1.567 1.561 1.555 1.551 1. 547
pn=23.0 1. 445 1. 497 1. 581 1.703 1. 685 1. 670 1. 660 1.651 1.644 1. 639 1.634
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Fig. 4 Relation Curves of Composite Frame Beam Stiffness
Amplified Coefficient & and Moment Ratio f
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