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Fig.-1 Test Specimen
YA R T 2,000 /mintte DO FLFEE THE 2%, and Measurement.
DTFEAAHFRRBREFTRICSHOW. S, G. A LTHEL.,

T(Load } T

Grade of Dimension (mm) Chemlcal Component (%) Mechanical Pro.
Steel Diameter|[Thickness| C Si Mn P S cu Y U.T.S. { Elong.
STK-41 48.6 2.4 .12 .01] .35 .009].024( 03] 45 48 35
STK-41 76.3 2.6 .18 .01] .43 .019].030]| 04| 37 L7 48
STK-41 | 101,6 2.9 .18 .01 .34 ,012|.018]| 03] 43 [ 52 32

S-55 139.8 3.5 .17 .02)1.22 ) ,017].027 53 58 26

8-55 165.2 4.5 .18 .01(1.30( .013[.017 50 59 28
Note: Y:Yield Stress (kg/mdf)

U.T.S.:Ultimate Tensile Strength (kg/mdf)
Elong.:Elongation (%)

Table-1 Chemical Composition and Mechanical Properties of Steel Materials.
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Fig.-2 Stress-Strain Relationships
for 76.3 Tubes,
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Fig.-3 Stress-Strain Relationships
for 165,2 Tubes.
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Pig.,-4 Circumferential and Axial
Strains for 76.3 Tubes

Dia.(mm) Y [v.T.5.| Elons. s;g;ggth g;g?g“
Empty | 5.43[ 6.12 [ 0.1181

49 Filled 6.60] 0.0678| 1.061 |o0.572
Empty [3.98] 4.91 | 0.1536

76 Filled 5.25|0.1055| 1,071 | 0,687
Empty [3.67] .55 0.1236

102 Filled 4,94 | 0,0787 ] 1.081 | 0.647
Empty |5.20] 5.99 | 0.1037

140 Filled 6.33 | 0.0818| 1,055 | 0.790
Empty {4.66] 5.85 | 0.1491

165 Filled 6.41 [ 0.1040| 1.092 | 0.695

Note: Y¥:Yield Stress (t/crf)
U,T.S.:Ultimate Tensile Strength (t/crl)
Elong.:Elongation
Strength Ratio:U.T,S.(Filled)/U,T.S.(Empty)
Elong.Ratio:Elong.(Filled )/Elong. ( Empty)

Table-2 Results of Tests
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Fig.-5 Circumferential and Axial
Strains for 165.2 Tubes.
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Fig.-7 Axial Distribution of Strains

Fig.-6 Axial Distribution of Strains
after Rupture for 165.2 Tubes.

after Rupture for 76.3 Tubes.
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§4 HROEBEE

SR TEBUAKRERE S S TROAMITE  F 4 o £
WEBE L, 1T, BEOMERSRIEAO “E§ > AR
FEOE ALY, AE LR T2 22 00K §§§§ N
HORFEODLHMEERAT 2L b, § 1580
Fy TRICHEM L% - THEE DO HAD ?v
AE &%E&H%ﬁ]ﬁm&@f\ﬂéo i@%%ﬂ Flg.-10 Axial Disti;‘zution of l,ooomm
BRBMHML, ¥EFEE LCAASRNTRE (Elapont Svroin Ratio
o BRETTC LB S Ay Fig—101 .
Fig-6 ., 7 CRLAMANMEBRHAOBIEER O E??’ 1652 ¥
b3t TRLASDOT, £0FHME V¥ % Table- é ./’ij:ﬁﬁ%”ﬁ
BWRLko ¥ S 3OBNKEITLEFUEERE. ng/”
ORAEDL TN L L ICERERICL TR bFEbR  E
TVW20T, ChABRALOHHOBKER* YoRES 2 20
UTELHERBETH2, cOMCELTR, 3 bk T

BEWERLLETS S 5, o 0.05 0.10  0.15
— £ (Natural plastic strain)
SENIEMBRICAL L, BT CRELEKLTEL S Fig.-11 True Stress~ Plastic Strain

Relationships for Empty Tubes.
OTHORANERPUOFTArA0B®KrHIZTLE AL %

o Fig—1 13, PEMEHLLBONALMIENEL 5 kefont o
X o 76.3D 165,20 b
FOFHOEES D, KOBN EXBROFHOBMMRS & so0f 8
s / rpum,
CHEERELALOTS L, Fig- 121, £rsr o / <
5 )
DEMEHHBRERTD L, CALEHOBN~VFH 3 ﬂw~ﬂm §
P4 [P o
BM#p%sFig—-183, 1401 5 CEHM{L Table—- 3.0 / i
_ w0
EREEDTHRTETE =, 1
¢ 0.001 0,002  0.003
Diai(mm) 48.6 6.3 101.6 139.8 165.2 . ” —.e {(Enrineering strain)
ig.- Results of Cmnressi
Y | 5.45 3.95 3.65 5.25 4,65 laterial Tests for e
i 5.95° | 4.60 L4.4o0 5.75 5,20 Mortar Cylinders,
& | 6.25° [ 5.15 | 4.75 6.15 6.00
Steey |30 ] 6.80° | 5.65 5.15 6.60 £.70
£ o.014 | 0.018 | 0,020 0.015 0.007 | ~ @
€| 0.030 | 0.065| 0.050 | o0.045 | 0,050 | @ o
£ ] 0.109 | 0,138 | 0.120 0.095 0.136 4;3‘4;:.. b
S 0435 | 0.436 | 0.415 | 0.352 | 0.335 | _&F -
(] (0.335)]{ (0.310)] (0.250) | (0.230) | (0,241) Y S o g
| (210)™] 2u0 240 210 210 ) g
.6 X-0.250)]-0.200 | -0.300 | -0,250 |-0.250 70 S £ :
Mortar|.g | (150) 7| 160 | 140 100 130 ' 7 e
v | (0.20) | 0.20 | o.25 0.20 0.20 "JW&WI‘a% plastic (Eng. strain)
N * train
-586% -572 | -.51 -.498 .46 s
| -.58 57 513 9 5 Flg.-13 Simplifieq F1g.~14 For Mortar.
Note: As for symbols, see Fig.-13 and 14. Diagram for Steel

Table-3 Material constants of
steel tubes and mortar cylinders.



4 .1 HEGHATORIE LR

FRAINACEN FAPBRICED TR LEFATLTCY BUBH CAEOLANS L, T OE%R
Fig—- 4,5 TCRLAW.S.G.OUERKRLEET L, WX K Table- 3 0B EHENAT S L
OB EITable- 4D L 5D THo, RREK ST LHIRELBOIAR., 777 OEREE XY
ETNEELEVWO THERENRAD P4, SHEELR, IR LARI~TIOBELE ZLHBERT
B1~14%L%hoTnb, Ak, ELZAVRFEICEHNCHLLEELD L, B2HTROAL O
CHBEBEZRAT LN T BEORBE LAKAZLZThEALZ W, MEOEREZERT L L
RUGHEH TEL 2 A O R VEHBEREP AL DR A LEEIN S,

4 .2 BRHEO LR

METBEMLA*ZTCRE IO TCHEZRAMIERADAZ VW, LAad-T, BRFHEZED

D02 % off set X 5%,

FRBMEDPBERTLITMEL, T 2A2BRICESTHLELABEROREZ I ZTOHRMN

Table-5CRaANb, FRELHEEL LE
THLRBEOEBNKEDL TS H, Ll B
REHEZEMICEFHE LRE LT W=0.5 &3
hid, BRI ILWERBL D RE (TT(
LT EICE B

4.3 BAWHo LR

BRAMWIE, EBRERLL TS &, Table—
2OLOWE 5~02 % RAE L) KRREE
BEF LTk, RO, CDXE2®ES L
b0 THLNE, Fig—-15% LU Fig-16
. BEE763mO30L, EE165.2mD
HBECOWT, TOMRETR LADIDTS %,
M oE, Table- 303 DE AN, BEOD
KOCEHEOBEGOIDO IR LA,

2, EHUERELADIOTE., PEAT
O#M15% EANTHIN, EEREL DITL
KRkESE>TWhA, LDL, RFEEEEL
SN ERWTY, BREGEREL VALK
TTWni, COBRMBHEBE TR AV, *ORNK

EELOND SO, = £ 4 OBEERE O R

WMHUHEFEOENLEOFI2OERF I L2
MOEBDLRETNI TOEBHOBRELE L CCER
HOLBURDDLIOES LB,

Dia.
mm | 48.6 76.3 101.6 139.8 165.2
r:emf 2,015 | 3.685 4.935 6.815 8.025
v=t/r| 0.1191| 0.0706 | 0.0588| 0.05136| 0.0560
e=E/4E| 10,0 8.75 8.75 10.0 10.0
Cal,
Shéd 1,061 | 1,069 1.06611 1.039 1,042
Fil.|2950%" 2500 2250 2300 2300
Emp. ) 2920% 2300 2120 2030 2108
Bxoely 010 | 1,086 | 1.061 | 1.138 | 1.122
Table-4 TIncrease in Stiffness of Steel
Tubes Encased Mortar in Elastic Regilon.
Dia. lup,6 | 76.3 | 101.6 139.8 165.2
V=ch /el 0.435 | 0.436 | o.415 0.352 0.335
(19) [1.068 | 1.080 | 1,068 1,052 1.050
%;jid) 5.75%1 4.2 4,05 5.55 5.20
v ' Is.s%] 3095 | 3.68 5.15 4,80
Ratiof1.055 | 1.063 | 1.100 1.078 1.083
{19) 11,080 | 1.09% | 1.083 | 1.076 | 1.078"
y=0,59
Table-5 Increase in Yield Stress of
Steel Tubes Encased Mortar.
Dia.
(ony lus.6 | 76.3 | 101.6 | 139.8 | 165.2
EXp. 1,061 | 1.071 | 1,081 1.055 1,092
K 1.083 | 1.099 | t1.004 | 1.078
o, 1.110 | 1.133 | 1.153 | 1.139

Table~-6 Ultimate Strength Ratios

(Filled/Empty).
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