Chapter V

RESULTS

Basic properties of Takizn-tong timber

The tested basic properties of small clear specimen of

Takian-tong timber are tabulatad,

The maximum' load of the

joint for rings on two faces, proportional limit lozd and

averzge values are presented,

Table 5.1

Static bending

SPERCIMIN DIMENSIONS LCAD (ikz)| DIFLECTION |MODULUS OF | % M,C.
(s, ) ZLASTICITY
No. em, X cm., X cn. P L.} Max.| F.L., | Max, x104kg/cm2
1 4,05 x 4,085 x 76.00| 370 1610 | 0.078| ©.234 14,82 12,01
2 4.09 x 4,10 x 76,004300 4485 | 0,083| 0.172 1.00 13.23
3 4.095x4,075 x(?6.00 | 310 | 570 | 0,079| 0.214 12.10 13.92
4 4.07 x 4,10 x 76.00 | 350 | 638 | 0.086| ¢.215 11,70 11.64
5 4,06 x 4,08 x 76.00 [ 335|455 | 0.089| ©.173| -1.96 12.49
6 4,07 % 4.13 x 76,00 [ 350 | 550 | 0.077| 0.305 12.65 12.88
Table 5.2 Compression parallel to grain
SFICIVEN DIKINSIONS LO/iD (kg) { DEFORMATION|COMTRISSIVE o | % M.C.
(mz, ) STE365 keg/en”
Ho. cm. X cm. X cm, P.L.| Max.|P,L, | Max,| F.L. | Max.
1 4,08 x 4.10 x 20.15| 5500 9100|0.328|0,754| 329 545 12,77
2 4.08 x 4.09 x 19.60| 5000| 8200/ 0.302|1.195| 299 491 13.06
4.06 x 4.09 x 20.16| 4750{ 3500|0.340/0.740| 237 511 11.79
4.08 x 4.10 x 19.90| 5500{ 9000| 0.386|0.763} 330 540 11.98
4.07 x 4.13 x 19.90| 5500 7900| 0.305/0.562| 328 471 13,27




Table 5.3 Shear parallel to grain
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SPECINEN| DIMINSICHS (em.){as in Fig16)| SHZARING [MAXIMUM |SHIAR {%M.C.
N afa STRIESS
No. a b c a e | AREA (ea}LOAD (lcg)k(3 Jem?
1 4,085(5.140|6.3580(5.190,3,095| 21.0377 | 2030 96,493|10,79
2 4,080|5.165(6,25C|5.,180|3,110| 21.1344 | 2980 141.002112.60
3 4,120]|54140|6.3505.200(|3.11C| 21.424 2140 99,.887(11,61
4,070|5,130(6.350|5.230(3.,075] 21.286 1940 91,139(12.48
4} 110(5.15C| 6,36C|5.210(3,100| 21,413 3090 144,304(12.79
Table 5.4 Joint strength
SPICIMEN STRENQTH I /20INT ISLIF OF JCINT x 0,001
L{E. (r:m. ) % .Idoco
No. F.L. (f ¥ax, 3 > Max.,
1 40CO 10000 135 1007.5 18.25
2 4500 8500 185 920,5 15.20
3 4500 865¢ | 200 723.5 17.42
4 5250 80C0 160 476.5 13.45
S 5250 80C0 200 385.0 17.85
6 5750 11000 175 819,0 14.55
Table 5;5 The averzge values
Modulus of Zlasticity, B 12.539 x 104 kg/cm?
Mayimum compressive stress, dmax 511.60 kg/cm?
Comp, stress at P,L., & 314,60 kg/cm?
Max., shear stress (Parallel to grain),?7 | 114.565 kg/cm?
Joint strength, load P,L. 4875.0 kg.
Maximum Load 9025,0 Kge




29

5.2 Test results of columns

The results of the major test were tabulated in Table 5,6,
30th maximum loads and proportional limit loads of each kind of
columns were presented in according to their tested lengths.

It was found out that the strengths of solid squared columns of
8.5 x 8.5 cm, were higher than those of spaced columns

(2 - 4 x 9 cm.) of both types for the same length., This was dued
to the solid sguared columns had the lower slenderness ratios
than those of the spaced columns.

Curves of loads and their corresponding lateral
deflections at mic height of each column were plotted separately
for tension side and compression gide as shown in Appendix B.

The comparison of loazd deflection curves of solid scuared columns
znd of spaced columns of ‘both types for the same length were
shown in Fig. 23 to fig. 27. The results showed that solid
squared column having the smzllest lateral deflectio; at mid
height as compared with spaced columns of both types under the
same load. OJpaced column type 'a' had the largest lateral
deflection at id height under the came load. The lateral
deflection under proportional limit load was less than 0.(02
of cclumn length., It was found by observation that the

buckle shapes of solid sguared columns were conformed with
equation (5) a2s shown in Fig. 33, but those of spaced colunns

were absolutely different as shown in Fig. 34 2na Fig. 35.
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Table 5.6 Tested column load

LENGTH SOLID COLUNN | SPACED CCL, TYPE 'a'| SPACED CCL. TY?PE 'b!
(kg ) * (kg,) (kgd)
{cm,) P.L. Max. F.L. Max. Pl Max.
150 8500 | 18950 5000 12950 6000 14580
200 5000 | 13850 3000 6100 3500 1050C
250 3750 9300 1875 3550 2500 7650
300 2250 6000 1200 2850 1750 5000
350 1750 5600 1000 2620 1100 3080

The comparison of tested spaced column loads of both types
and computed Zuler loads of solid rectangular columns (size
4 x 18 cm,) having the same 1/d ratios were tabulated in Table 5.7.
The tested spaced columrn loads of type 'a' and type 'b' were of

1.87 to 2.70 znd 2.53 to 4.02 greater than that of solid rectangular

colunns respectively., Thic wns luel to the orect or of mement of inertia

(o

of spaced columns (2 - 4 x 9 cm.) than that of solid rectangular
columns,

In Fig., 28 were curves of tested spaced columns loads of
both typec, the computed solid rectangular (size 4 x 18 em.)
cclumn loads and the computed spaced coclumn loads of both types.
These computed spaced column loads were obtained by multiplied the
fzctor of safety of 2,74 to ecuations (16) znd (17) for type 'a!
and type 'b' respectively, The graph showed that the strength of
tested spaced columns of type 'a' were lower than the computed
but the strength of tested spaced columns of type 'b' were higher

than that of computed when having 1/d ratio of 40.75 or greater.
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The computed spaced column loads of both types by
equzations (16) and (17) and the proportional limit loads of
spaced columnc of both types obtzined from tests were plotted
in Mig. 29. The graph showed that the proportional limit loads
obtained from tests of spaced columns type ‘'a' and type 'b!

were slightly higher than the computed ones respectively.

Table 5,7 Ratio of test /spaced column load to Tuler

lozd of 6olid columns of same areas and 1/d

LINGTH| 1/d | SULZR |T16740. SBLCID COL. LOAD(t:g)| SPACTD COL.LOAD/EULZIR
LOAD _ LOAD

(cme) (kg.) |/ TyPz Tab TYPE b TYPE 'a' | TYPI 'b!
150 |37.5 | 5284 12890 14580 2.38 2,76
200 |50.0 | 2072 6100 10500 5,05 2.53
250 | 62.5 | 1902 3550 7650 1.87 4,02
300 | 75.0 | 1321 2850 5000 2.16 3.78
350 | 87.5 | 970 2620 3080 9,70 3,17

The Tourth-Power parabolic formula was derived to determine
the strength of timber columns of intermediate class, i.e,
slenderness ratios 1/d of 11 to ll/di' The graph in Fig., 30
confirmed that the Fourth-Fower parabolic formula could be
applied to compute the strength of solid columns only of

slenderness ratios 1/d of 11 to 17.395 for Takian-Tong timber.
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The solid sguzred column loads computed by using Perry
Robertson formula with different values of n were plotted in
Fig. 31. It could be seen from the graph that the maximum
l6ads obtag;ed from tests were higher than the computed ones
when using n = 0,003 1/r in the formula,

The atrenp;ths of spaced columns type 'a' and type 'b!
obtzined from tests were 38 to 66 per cent =nd 55 to 83 per cent
of the strength of the tested solid sgusred columns respectively
as chown in Table 5,8, The test results were zlso plotted in
Tig, 32 to compare with the computed column loads by Zuler and
Perry Robertson formulas, The computed loads by formulas were
based on the same cross-sectionzl areas and lengths with the

-
tested solid squared columns. The graph showed that the strength
of cpzced cclumns type 'a' was the lowest one; The strength of

solid squared columns Were well expressed by Zuler formula when

the length of 190 cm., and higher.

Table 5.8 Ratio of test spaced column loads to Zuler
lo..d and rzotio of test spaced column loads to

test solid column loads of same area and lengths

LEZNGTH| EULZER TEZSTED | TESTED SPACZD|5PACED COL, /EULER|SPACED CCL/TZISTA
OCLID COLUMII SOLID
(em.)| (kg) COLUMN |TYFE | TYFRE TYPE TYPZR TYFDR TYFE
{kg) talt lbl tal tht tat lbl
150 | 23945.53 | 18950 [12590 | 14580 |0.53 0.61 0.66 0.77
200 | 13469,.35 | 13850 6100 | 10500 |0.45 0.78 0.44 0.76
250 8620.36 9300 3550 7650 [0.41 0.89 0.38 0.82
300 5986, 35 6000 2850 5000 |0.48 0.84 0.43 0.83
350 4398.15 5600 2620 3080 |G.60 0.70 0.47 0.55
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AND AREAS

TESTED LOADS OF SPACED COLUMNS, COMPUTED SPACED

COLUMN LOADS AND EULER LOADS OF SAME 1/d RATIOS
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33 Buckle shapes of solid squared columns

Fig-
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Buckle shape of 1.50, 2.00 and 2.50 meter spaced columns

Fig, 34



Frs

Buckle shape of 3,00 (left) and 3.50l(right)

meter spaced columns
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Typesof failures of solid sjuared columns were shown in
Mig. 36 and Fig. 37. The failﬁres of 1,50 meter column were
wedge split on the compression side and tension cracizs on the
tencion side. The 3.00 meter column showed crusiing failure
at mid height. The types of failures of 2,00, 2,50 and 3.50
meter were clascified as tension cracks failure. Columns of
2,00 and 2,50 meters were showing longitudinal tension cracks
along the column length while the 3,50 meter column was showing
the cross grain tension cracks a2t the sections close to mid
height.

Spaced columns oi beth types showed similar failures
(Fig. 38). The failures were of cross grain tension cracks of
the fiber on the tension shkaft znd compression failure of fiber
on il:e compression shafit, Fzilures occured in the vicinity of
mid height. There was no failure of joint at spacer blocks
of spaced columns of both types. The split ring cut from steel
tube could be used satisfactory.

It was observed that 21l columns, solid squared coluuns
and spaced columns of both types, showed fzilures after the

maximum load was reached,
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4 FFailure of 1.

50, 2,00 and 2,50 meter solid columns

Fig. 36



‘ Fig, 37  TFailure of 3,00 (left) and 3.50" (right) meter
‘.

so0lid columns
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Failures of spaced columns
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