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Variations of Column Shortening with Parameters

2% gy

Jeong, Eun-Ho Kim, Hyeong-Rae

ABSTRACT

With increased height of structure. the effect of column shortening need special
consideration in the design and construction of high-rise buildings. The shortening of
each column affects nonstructural members such as partitions, cladding, and M/E
systems, which are not designed to carry gravity forces. The slabs and beams will tilt
due to the cumulative differential shortening of adjacent vertical members. The main
purpose of estimating the total shortening of vertical structural member is to
compensate the differential shortening between adjacent members.

This paper presents effect of parameters for phenomenon of column shortening in
vertical members. The conclusions obtained from this study are follow as @ Strength of
concrete and steel ratio effected on column shortening caused by elastic and inelastic
shortening. Also, it is known that Ultimate-Shrinkage-Value. Specific-Creep-Value, and
volume to surface ratio effected on inelastic shortening only. Particularly,
Ultimate-Shrinkage-Value and Specific-Creep-Value effected considerably on the amount
of total column shortening.

Keywords : column shortening, parameters, elastic shortening, inelastic shortening
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Table 1 Material and load of analysis model.

Strength| Section | Section
of area of | area of | Load Steel

concrete colur)rm steel (ton) r(aog)o

(kgf/cn) | (onf (em)
1-3 400 15394 781 75 5.07

4 400 | 15394 | 781 80.8 5.07
5 400 | 15394 | 781 74 5.07
6-11 1 400 | 15394 590 74 3.84
12 400 | 15394 | 590 85.8 3.84
13 400 | 153941 590 169 3.84
14 400 | 15394 | 590 70 3.84
15-18| 400 | 12000 222 31.7 1.85
19-38] 400 ; 12000 | 222 60 1.85
39-66| 400 7200 159 60 2.21
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Fig. 2 Inelastic(Creep) shortening for concrete strength
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Fig. 3 Total shortening for concrete strength

£ ZAYEL Zx 630 kef/cnet 840 kef/
crolX e Z+zh 23.3cm, 22.5cnEN A ES
Z= 210kef/ord wet Hmdle 14.8 %9}
17.7 %2 Ao ZAaste Ao Jebydth
2z E] Zxrt AR F242F% FH vAE
g nAF Ay, FazjEe] ZBEr 4ujold
2 A% g AN F2BL 18% 7teEkel A
£ vetdo.

3.2 Ultimate-Shrinkage-Value2| &%

Zae|ests=2F H1234% 2000.8.

3.2.1 dN&E4LF ¢ P4 ZAY

Ultimate-Shrinkage-ValueZt 500x10%cn/
cn~800x10°cn/cn2. Wk o) zHzhe] A S
W HG2Ad AA SHH2FL 11.3mB
yvebgth, &k Ultimate-Shrinkage-Value
< BEELF TS TR ESE & Uk
A Ultimate-Shrinkage-Value®] 3o
2 HgA LTS BT HER FUle Ao
Z Jehgew, Ultimate-Shrinkage-Value©]
500% 10°cn/cmQl A% HAZoA 9] vjggEa
Fe 11.9enZ U, d2FEH02 AT &
28 Ultimate-Shrinkage-ValueZ} 500 %
10cn/cmol A 800% 10 %cn/cne) M)z W33}
of ulel, HAZFeAL Fh#o] 54cmollA 8.63
em7bA 1.07em(8%)9] Aol & Fa HIA F
Fhe A% ¢EAU ¥IE BRAG oRAL
Ultimate~Shrinkage-Value7} 432 ZAA 3
€ OE mpiRige %L XA gun YA
o2 A3t HpdE uiitt. A= 97
432 Ultimate-Shrinkage-Value®ts 3
A 4R g veEhdon, gydSaddins
utRAR x| o FAT] olFH g
< A @SS ¢ F U

3.2.2 AA 4%

Fig. 49] Yebd ule} Zo] HA) Z4hFe
Ultimate-Shrinkage-Value?t 500x10 %cm/cn
d wo] HAFdAMe H4LF 23.2mE 71EL
8le] 78l g ¥, Ultimate-Shrinkage-Value7}
ZF7Heel wEk 4.5% Wele wlg Ze AolE
UYetyod ol AERFEHE QIF HAFo A
3l g &2l Ao el

& %2 % (TOTAL SBHORTENING)

- 20

~4—~ CASE1

s -~ CABEN
B —a CASEN
LaRT} ~=- CABEV

L]
1 5 10 156 20 28 30 35 40 45 BC 65 60 06

Fig. 4 Total shortening for Ultimate—Shrinkage-Vaiue

63



3.3 Specific-Creep-Vaiue2| 4%

3.3.1 @8%2% 4 s@dFLHF

dutA o2 Specific-Creep-Valuexe T4E
29 7w wet 3/F 04 5/F2 B9 ;e
Yel 28 Specific-Creep-Value F8& et
37 Yele] fAES] FEE 420kef/arE 2
A&l Specific-Creep-ValueZ’t H@Ad &4
o vl F3gE gofstsct.

Specific-Creep-ValueZb 0.0714x10°cn/cm
/PascalelA 0.1191X%10%cn/cn/Pascal7tA] W
3lgtol wel A4S e ddF54%S 11.05cm
2 438 Vel AzFSo)] 23 H40F
7% Specific-Creep-Value”t 0.0714%10%cm
/cm/Pascal ¥ W F4ZolA 6.72mE YERG
on, Specific-Creep-ValueZb 0.1191x107°
cm/cm/PascalZbA] F7gel whed zbze] Aol
N A2FFd 9 F2%2 0.11em(1.6%)
Welel wjg 2e 248 BA4E Vet 28
U 3 Zd o3t 2489 A$E Specific
-Creep-Value”} 0.0714%10-6cn/cn/Pascal¥d
o #H4ZoA 12.53mE YERESH Specific-
Creep-Value7t 0.1191 % 10°cn/cn/Pascal7t]
Z71gtol whet zhztel Ao A Fa%e 2.1
em (16%)9) 43F Z718 el vigd &
2%l A$¢E 0.0714x10°cm/cn/Pascal A
0.1191x10%em/cn/Pascal7AA]  ¥3tgtel wiet
A EAqMe] H4FL 19.2emold 25.4em7hA]
oF 2em(10.4%) B=9 43T F7HEE UEA
on, oBF FAa%e] Wil ALY g% F
adFe] gggol aA FEIdrks RAE L F U

3.3.2 BA 4%

Fig. 5914 E utst go] AN Za3Fe
Specific-Creep-Value?} 0.0714X 10 cr/en/Pascal
A o} HAFMe F4¥ 30.29mE 71EL
& 8t Specific-Creep-Value?} 713t wh
2 22t 6% A= A% FtE deWan,
ol A X % FaFe] Jgo] AA e
% AL & 4 Ut} Specific-Creep-ValueZ}
AX a0 AAd vXe %S 1Y 2H,
Specific-Creep~Value?t th& Zlol| vlg] 1.58) ©]
& 73S AA H2%e 20%9 371E Vel

64

® MEW (TOTAL SHORTENING)
40
s F
20 p
E2e o~ CABEI
20 —m— CABEH
5 - CASEN
h-S1) GASEN
10
]
o

1 B 10 16 20 25 30 35 40 48 S0 BS 80 5
2

Fig. 5 Tota! shortening for Specific-Creep-Value

3.4 MZE CIE ABAIZHe E8

3.4.1 #4&4L%F 2 v ELF

W F FAWE Tdeitt AgEE B, H/A
ZoMe] AAFYEHELFLE 11.29cmE YEY
on, U] T 7iAje] ME & AlFA ) O
g HAAEAY HA F2FE 2 11.17m
11.18 cn@EM wll-¢- 32 FA Aol g Ve
ok 3 HAFM edE A F ddELTY
of WAHX g& R HAFE: Yo FAL3= F
7HH]L &Fo] gl B |HHELAGe]l HA
A ¥ Ae® HordErl H, dxpEd o
T oo S, MR E AFAL oiE 2
FFoe EA4AFE TemEB 4ASA Yebdtl
e M2 g8 AFALE dAxFFHd od
Faged J%E MAA gette AL 4 F 9
ok A Zo] o7 F&Fe AP vf F T
o EeE HAA HAJEAMY HL2FE 6.5¢cen
2 vEhgen], Yoz F 7iAe] AR gE AR
Al gt HFEoxe] H432 242F 5.91cnm,
5.98 en2M 43te] H4Fe XtolE YEWh
AR g AFAZTY g S AHA)
g EAFE W 2 AL YR AYdHe
A%, A4F9M 13.5ecmZ Yo n, Udx]
T 79 M2 T AlFAI] i # A ol
Aol ZAawke Z4zb 12.9cm, 132X ufg F
< F4%9 Fold v o] F nih £
&#ol Aole AR OE AlFARte]l =X
o) % 2ol YHE e T ¢ F U

3.4.2 AA 2%
Fig. 6914 Ushd wsh 2ol AA 24
W & BAE TR AdsE A9 243

=
ol

2 flo

F32|EE| =2 M1274% 2000.8.



24.8cm2 JERgten, Jejx % 7ixe] M=z
o2 AFA i HFEAMe A F2F
& Zt7t 24.1cm, 24.2cmEM A FA|Zte] THE
Aol vlaf 2v) ol Ale A WA 2.8%9)
o) § 2 FHA4%e] AolE YERHT. WA A
2 & AFAE AH F4%E 2
AoIA F8 wifEret & 5 ot

ey

[ e e e
‘ & &4 (TOTAL SBHORTENING) i

Fig. 6 Total shortening for construction time
3.5 M=ol chst BHE H|o| I

3.5.1 @&FaTF B RRAAFLF

Fig. 794 Beuksh o] JF o tfgt 94
"7} CASE [ 9|4 CASEM7ZA] zragtel] mte}
oM BAEZLFE 11.7cm2 43
vetttt, webd AHe) g 284 Hle 84
FaFde 9% VA e Aoz UeEt

N
. /—“
] L] / —e-- CABE|
. // P
I
. L

Fig. 7 Elastic shortening for volume to surface ratio

FH, A" N FRAuI} gago) uE
vigd &4 Fa Srtste @S JEhdY.
AxFF g Haxe A9, AP dg B
HAH| 7} CASELY o HA3M 7.04 ¥
vebdlony A ozt EHAH7E CASENA
A g uel HAEFdAMe HAFE 9.65m
MR 2.6em(37%)e & F7HEE vepl. o
e 2o Wile A Wy FAAH7}

Eaz|ess=RE M12234% 2000.8.

AZFH| 27 4% ZAH %L A 7
Ae WAL S ouste Zoltk. HHo U
FAAE 7} gage g Fezd o 4%
9 ASe DERFHY AF FLaFd A+ o
A7 R19 A4 Jebdth a2y AZRFEd) 9
g 2% Hde e Zo F7ME ved.
A Ao h EHANI} CASET Y u 4420
A 6.5 cmE Jetyon, A digd TRy}
CASEMAA] ZHAF wmel HAGZAMe &4
e 7.6 cmtA 1.1em(16%)9 F7HE S vleby
o},

3.5.2 AA &4 '

Fig. 8lA viebd wpe} ol 2o ik EH
A vy} ZAagd] wel A4 AL Fukse @
4& et AAel digd FRAN7E CASE ]
d o) FASMe A 4% 253 7FE
o8 3 7% CASEMNAME HAZre A
A ZaFo] 28 9mEA 3.7 cm(14.6%)H =]
718 JERTH

—+—GASEI
|~ CABEIl
CABE(H

ne® ow)
& B

w0
2 /
3
1 . 10 1

Fig. 8 Total shortening for volume to surface ratio
3.6 E2d|e g

3.6.1 @ F4E L vGdFLF

H2¥)7 Hd Ha3uQ) CASETS] A+, 3
B3olA BEFEFS 948 = YERT A
ZH7E AA AlFAll H8" gl CASEDNS
e AZFAM AA SEdFLFS 11.7mE
W, CASET9 Al =g 2.3cm(24%)9 F
Ve Rtk EZ w7 CASEMR A-%&
HYZAA HA BAFRFL 12.8mEA,
CASET® 7Aool ®3 3.4cm(36%)e 57t

BRo mebxd Z2HE A4l w2t g4

=2
=
Fage Ihte A% ¢ 4 Ao Az

65



o8 &Aigo] B9 EIW7F CASEIE #
Az H 5mE VERRSH, "‘4_:"‘3]7} CASE[[I
MR ZAaF) wE HAFAAML FAFE
A 2.9 em(58 %)el E F7HE L}E]—\;}ir;}
olgjgt ZAe W= HIHJ 742:‘_ Zd 9
& 4% A4 9L A A= whEe
o-g ousle Aotk A7 Fadd WE
A Zol| 23 Ehel ALE URFFHd 93
o] A9 npArixe] @S vehiTh H
0 BoHE H 83 CASEILY AS, HE3A
A 3.7enE vEoen, H4 %’.f}ﬁ]% HEg
CASE 9] A% HAZAe F4AFL §mEA
4.3m(117%)9) "¢ & Z71EE L}E}Q}\E}_

3.6.2 AA 4%

Fig. 991 Yebd uie} o] HI8|7} Zhaghol
wel AN 2ATe Zrlele Ao YERY.
Aou7l CASET Y W HAFoMe AX F&
g 18mE 71Fo g 3 7%, CASEMAAME HA
ZoMel AA Fawke] 28.7amEN 10.6(58%)
Hxel #7128 veplch ey £ Aol A
&3k "o Wsigko] wle & HA0MDYEE
Zrerer of Howlo] wE AA| Hhge SIHF
& & el & gl

@ &2 B(TOTAL BHORTENING)

= CAREI
—i— CABEN

\\
\

4.3 B2
q7zRAe] 4% 240 IFE vINE
WSS Boler) sted Azkel iRl

del FaFS AN um- 24T AT A%

7hgrel wa} AA %
& vehin. =
E9 Zre @4F2% 3 A3
Zof o H4a¥ AR A TS 9IA

_‘l‘,
i3
oﬂ. ""‘

66

£ o2 yEyr

2) Ultimate-Shrinkage-Value7} 71l
ot AA 4% I vEEH FUL
sl ¥ Ultimate-Shrinkage-Value
£ 24%E A3 OE i 4
gg uAx] g1 EPHo g g3t WA
F2 eyt

3) Specific-Creep-Valuete #4&54% 9
Azyzd 9 FaFgdE JFE PA
A = Aoz eyt

4) Az T& AFAE JA H4% 23
el Fa3% ddset & £ gt AF
A|Zbo] THE RA(T4/1%-66% £dYE)q
v 28] o] dele AF @A 3% #F
& 4T Aol E EINT

5) AR iy HHA v @AFLF
g uxA gE Aoz Jebgth A
W3 Fwizuisl oE A viE 2w ol
AL AL, AA 24AFE 14% F=H F

ol% vehit

6) AavlE BAEET P MY ELY BE
o el @e mAE Ao vehgo
Favsh Ho AIHM Ha AI

pagel gab A 2% A4S 58%¢l
243 A2 YT, aY B @7
A Heg Aanel W] s 2 sl
(10M) Qe e o F2Hje] we A
22 Aole 2 old ¥ 4 9o

B APoqE dNRde 435 54 715
A el wReel FE neisel BEE =

zaglod OE 949 e /1§ FE OE
Qo) AgolNE Fae 277k B B oy
W57k Hagd NAE 9FEE)E FAE 2
38 Uehile A€ ¢ ¢ 99k =9, & 47
£ 44, 59 BAPY FEEY Fo2 AV A
gol aFo] VAL 9YL 2K B3, B
A A Agel deld ARSI AFEae
dAE R Bhe eFsgonz 44 2
29 A 4% wet ta Ao} A F 3
9. @E 1, £3 220 THED Fol »
HE 247 d30 BE AFE Fe @

4% At i A BriHe AR Uy

23acies=2F M1234% 2000.8.



g glev} old@ d7ETE i EER Hol
e Aoz WHEE o 54, £9 B
sx7 So ¥ 24T d3o] BY JU3
A77} AasloloF & Folnt,

3 A133d 14111%11 1997. 12
Hez, AIA "ZnF FT2E FATZREA F
A% QgL N Qo B/ AT dIAE
g3 =53, #1433 A193, 1998,
3. Bz, AIAH "AYEF o 2uF AEY 7
TE2EANe) F2HE I FIAIAFTHY=ER
AW A3F, 1997. 12,

I

L FAT, "AEE B9 2323 AR VFY BEEA
%f

12 0 ABed BA ERANTEEH A
07 A%, 1997.3

. ACI Committee 363, State-of-the-Art Report

on High-Strength Concrete, ACI Journal,Procee-
dings. Vol. 81. NO.4, American Concrete
Institute, Detroit, Mich,July-August 1984,
Pages 364-411.

. Building Code Requirements for Reinforced

Concrete, ACI 318-83., American Concrete
Institute, Detroit, Mich., 1983
"CEB-FIP-MODEL CODE”, Comite Euro-Int
-ernational Du Beton, Tomas Telford, 1991

. Fintel, M., Ghosh, S. K. and Iyanger. H.,

Column Shortening in Tall Structures,
Portland Cement Association 1987. 6.

l
e
2
Hff

d
]
N
o{n
Ay
W =
r\o

mehd B AFE o5 viRse] W] ue

A%
Hata Ha @79,01] 3%
2 A, VeFaT 43
BEELT e AH JFF

v 9% 23 Aga & ¢ o

ol7} Eolxlel wel 712 £3A 2 IYsFY FUIE QA 2 FEYH S wAEG. wEA
7% 3‘—"& ‘34 e FAFZRAE FLALoR A ALXE KA
}‘4'3} 27 S8 Ao sty FERE A 4A

83 &0 AlF A - Fof HiEA] BA oo & Ao|th,
Za® W3 E ANl Fo24 miAfse RS
o o e Bt 85 AREE AHRES 3o
heE L HAo] gith. B dFe dNERdE A
288 ANsn 1 292 va - 248
ZAagEe] Zxe} BA9 v &L @4 9 v
& o it £33 Ultimate-Shrinkage-Value,
AR thg EBA ¥}, 183 Specific-Creep-Valuey HlEAZ o FE-g v o/fHEd S
& 4 AT}, F3F] Ultimate-Shrinkage-Value$t Specific-Creep-Value?} A3 £4%F HF o v)x)

wetstn FF F2FE Axeed glolM WA
ety fE v1E ARE A
B R R P R R
FEE v AASE F
& Ae wWAEEd &

1712, ol 7289 AH84ES
= é R L =

Zaz|EES=2F M12384% 2000.8.

(M54t : 2000. 4. 8)

67



