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DESIGN OF MODERN HIGHRISE
REINFORCED CONCRETE STRUCTURES

@ Imperial College Press

14 Design of Modern Highrise Reinforced Concrete Structures

To overcome large seismic overturning moment which produces dominating
axial forces in the exterior columns in lower stories, additional axial bars (core
bars) are frequently located in the central portion of these column sections.
Some examples are shown in Fig. 1.6.

Girders are of rectangular section with height not greater than 80 cm and
with relatively large width of about 60 cm, providing space for four large
diameter axial bars in a row, as shown in Fig. 1.7. Four-leg stirrups are gene-
rally used. High strength deformed PC steel is often used for stirrups to increase
shear resistance. In most cases girders are located below the floor slab, and
thus form a T-shaped section with the monolithic slab. But in a few cases
wall girders were used in the exterior frames which consisted of girders below
the slab and spandrels above the floor connected monolithically into girders
of large depth. The prevalent architectural design to provide balconies around
the floor plan prohibits the use of wall girders. When and where balconies are
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Fig. 1.6. External columns with core bars.
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Fig. 1.7. Typical girder sections.
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st tfc =385 kgf/cm?
as  fyr =4200 kgf/cm?
e fys =3250 kgf/cm?

C1:100x130

Ag=100x130=13000cm>

BOX-700x1000x65mm
As1=70x100-57x87=2041cm> \t;:>

L1230 ¢ As2=12x8.17=98.0dcmz— 213%em’
> 10-19 ¢ As3=10x2.85=28.5cm?

E5T As = Asl+As2+As3=2167cm?
R=As/Ag=2167/13000=16.7%

WS
NO. C3(100X130)
JOINT HOOP:  139@10
-SHEAR STUD:19¢x 76mm@30cm
BOX~700X1000X65mm
+500 (ﬁz L
| o: — —
1E Dl——i |——|o
r 17T 7T
I 1.1 /j
STEEL S 10-708
T& B.. 130010
HO0P | yioDLE: 138@10
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Ag=105x130=13650cm?
As=76x10.07=765.3cm?
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ACI 318-02 COLUMN SECTION DESIGN Type: Sway Speclal Units:

L=500_000

B=130.000 D=105.000
E=284.000 fo=0.580
fy=5,500 fys=4.200
RLLF=0.400
Fhi (Compression-spiral): 0.700 Overstrength Factor: 1.25
J mpression-Tied) : 0.650

sion Controlled):

900

0.TED
kh‘fbﬂihMLx Shear) : 0.600
Phi (Joint Shear): 0.850

Axial Force & Biaxial Moment

Ton-cm

Check for Pf-MuZ-Mu3 Interaction

Calumn End  Rebar Area Rebar & D/C Ratio
Top 764.902 £.604 0.715 0 939
Bottom 764.902 5.604 ’) 839
Column End Design Pu Design Mu2 Design Mu3 Station Log
Top 3846.058 20861.020 415.000
Bottom 327 Q0 -21656.828 0.000

Shear Polnfot"vmoﬂr for Major

- Av/s
U. 708
0.706

Column End

Shear Reinforcement for Mincr

Column End Rebar Av/e
Top 0382
Bottom 0.382

Shear (1

5.000

Design Vu Station Logc
684 41
166,684

Shear (Vi)

Degign Vu Statio
125.126 41
125.126

0.000

n Loc
5.000
0.000

(Envelo

000
Fac.=1.000

Controlling Combo
DY3A

Cxlé

Contrelling Combo
Ccx18

Controlling Combo
cY20
CcYa0
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ise 1 fc=560kg/cm?

fy=5500kg/cm?

Ag=105x130=13650cm?
As=76x10.07=765.3cm?
R=As/Ag=765.3/13650=5.6%



SRC CIC(3) CIC(4)
|section : 100*130 105*130 110¥130 |cm
fc= 385 560 560 keflcm?2
fy= 4200 5500 5500  |keffcm?2
fys= 3300 N.A. N.A. keflcm?2
T6i#11 T6#11
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0K B7R, LASDA90W- #1080 55 BB, s EE R RBAZ Z1HRE

#5541 ISDA90WsR E Fub=63.2 kgf/mm?; #1055 12 #E EfE 5 =814.3 mm?
i sp AR E 814.3*Fub=51467 kgf;

AR 2 AR E (Fub/2)*(m*33.402*39)=129324 kgf ;

i 57 2 AR E 2 2% 8L FS;=129324/51467=2.51

ERas M RIS55C8E Fuc=66 kgf/mm? ; #il 7 E a3 1T M ENE15=1329.93 mm?
B NIBE =1329.93*Fuc=87775 kgf

Ear B E L2 HEBIFS,=87775/51467 =1.71 > 1.35 OK!

B BARE (Fuc/2)*(m*33.402%39)=135052 kgf ;

B BEAIRE LR HREI FS;=135052/51467=2.62 > 2.0 OK!
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1. BT

/(Material being removed{cutted) to form the groove of the threads

S N g
N~ - - - - -

Excess material being removed Sharp Cutting Edges

Bar Diameter

Effective Diamater

___Major Diameter
Minor Diameter

Truncated Threads
Bar Diarneter > Thread Magpre Diarnerer

The threads are done by cutting the excess material off from the bar, therefore the major diameter will be smaller than the bar itself.
And the thread edges are square cuuted by chasers.
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2. HEFIML

Material been forced to flow up to form the threads

Smooth curved edges

Cold work pressure (roller)

Major Diameter
Bar Diameter

o rrfrfmw,,: i

.’ -’H HHI i

Effective Diamester

e i)
,:ff,’i it f'

Rolled Threads

Cold work pressure forces the material to flow in the direction of
Bar Diameter < Theead Major Diamater

the arrows as shown, guided by the rollers to form the threads.

The threads are done by cold work pressure from the rollers, which forced the material to flow in the direction guided by the rollers to
form the threads. The edges of the threads are smooth curves than the sharpedges from cutted threads.
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