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Abstract

The effect of bamboo stem height (5 years growth ages) on bamboo thickness, diameter and element

distribution is studied to understand the property features in height directions systematically. The

results indicate that (1) bamboo thickness and diameter decrease with increasing bamboo height and

there exist critical height for bamboo stem, which is 1.20 m. When the stem height is less than critical

heights, the relationships of bamboo thickness and diameter with heights are linear functions and

quadratic functions respectively, and the reduction of stem thickness and diameter per meter in

height direction is more than that when the stem height is more than critical heights with the rela-

tionships being both linear functions. In other words, when the stem height is lower than critical

heights, the diameter and thickness tapering grade are more than that higher than critical heights; (2)
the outturn ratios of T-strips according to volume and weight and are 11.3% and 10.9% higher than

that of conventional rectangular strips; (3) the element distribution on the height directions is evenly;
(4) the distribution laws of carbon ratio are: bamboo green bamboo yellow bamboo culm; the dis-

tribution laws of oxygen ratio are: bamboo culm bamboo yellow bamboo green; the distribution laws

of extracts and ash are: bamboo yellow bamboo culm bamboo green.
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FE VT ST PR R A > R R SR IT 12— o ARIETT A ELAR RS BE AR HI BE O RF i, AT
AT RN o R ST i MR G ROk — o STk, AT TR . EH5E, R
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2. KEMRS7EE
2.1. SEHAR

SEIGE MM . BATM (Phyllostachys pubescens), BXE WA HUM T IR Z2 X AT, KA EA 4
H ) JylE G S0 SR AR S A5 R, BT AE 35 KT RI. 1718y 5 EAEET 20
PR, FEHUER AR, BRCPFIR EAR S — M.

LT A A AR AR R TS AT AT BR A m SR AT R, RSTFRZ75 2100 mm x 24 mm x 8 mm
(KE x B x BEF), $£927 1,

2.2. SEWFE

1) A5 AF LA C &) 1l e

DAPTFF IS — AT oS a, M B — B BE BN T AR SO AT s B, DA m B, (REA N
MARET . AT ERGPHFNTEEEFE ST SRR, AP FIERITE N 5 BT NN 4,
MAZAFEEE 0.2 m FRAEIEE, [RE 0.2 m, B ZE VA& 8.20 m Ak,

2) rBE R (RE JE) R

D5 Py BEJERERT, 76 i B AR KR A O B 2k, VR ol LA B B 3 AN, 23 I A RORE 2 1)
VrEEJE (LA mm NRRAL, CREPOA ST, e BCF AN AT RE R

3) PrAFEAZ K E

IS8 T4 AR, ZESOAT i FEAL U s (B KT TR AT M AR, 8 =K, B G BB R T B A .

4) XPS M %%

MR, AT LR AT AR EEAL, SEEUIEE 1 om x 1 em, JEEEZ) 2 mm BT F, 347 XPS M

5) M FES

SR EASAE TSR E RSB, i T A& 5% MM RAT &M AT R

3. ZRE S
3.1. IHEEMNFH AR MR

1) AT FF LA R R B B R

B T RER FE ST AT O R B IS 1 wTLUER H, BEET RSO S 3G 0, 7rBE B I8N
XA B JELRE 5 ST R BEOC RAAT I G T, A HATEEERE () 5T ()2 — IR B R, A R
RHYBEEHET 1, WA KB R 4EE/NT 1.20m, BEEFEEZMN 0m Hns 1.20 m, LA
JEM 1421 mm BEAKE] 9.57 mm, P7EEE KRN 3.87 mm/m, —IKEHLRZAN y=-0.73x+13.36, #
KRR N 097 MEEKRT 1.20 m, BEECATFREEEM 1.20 m HNE] 8.40 m, HAEEEM 9.57 mm PEILE
434 mm, BEJEEKERN 0.74 mm/m, —XREKCRLN y=-0.17x+9.59 , HIXREH 0.99.

AW, AT R ETE R T BN T 1.20 m B, — KRB R RS B A F], RIS &
(AT 1 B JEL PR R (T A SR I BE) AN [ o b v BESERAIG, AT 5 82 1 7T A B JEL BRI K, BT A JEL FE S Al
FERRR, FEAETAIN TR BT 260, PTA R RE B UIEIER S, AR 2k

2) VIR ILAT R AT BAR R

K 2 N ER ST ARSI EER L RE. WE 2 aTUUEH, BB A S RN, T BRI
N MR EAE R RIATIE M, RIS SN T 1.20 m B, 7 FF BELAR 5 S0 B i
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IS IREBR AR, RPN 0.99; 43 FF KT 1.20 m I, ATAT B3R5 S AT o 3 2 s P A 56— TR R 3
F %, R*240.98.,

YEEANT 120 m, BEEEEMN 0 m BNE] 1.20 m i, PTAFEARM 10.13 cm BEAKE) 8.98 cm, Hfir
i FERITTAM BARFRIKE N 0.96 co/me 45IAF R BERT 1.20 m, BEAE AT BEAN 1.20 m HEI0%) 8.26 m,
YIM B 8.98 cm FE(KH] 3.34 cm, AL EEINTM BAFMCEN 0.80 cvm. BT WL, S7THF 24T &
R TFEUNT 1.20 m i, BUSAAT @ AT M B AR B B (YT M R ARBIE)ANF . AT M m BERRAG,  Bhr
FEIIPTM BAR BRSO, RIPTA BAR RO, TE4ETA N RO 46 ), 7726 i 8 DI %,
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Figure 1. The relationship of stem height and stem wall thickness for bamboo
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Figure 2. The relationship of stem height and stem wall diameter for bamboo

E 2. MTERSTHIASEXRE

3) BT ATMBE RN EAR A AR R 2600 07 O AT I A 2 1 s

AR R i B 5 1) b ELAR RN L B 3 A R A, BRI T R T 2% BV IR AT S RN BR T 26 (B 1
WAR , KISk ELPI S A HETE , OTET A T8) BRIN T 77 G #4 H A 2R I il o SR 36 3% Y 927 /MK 2 2100 mm,
¥E N 10.25 kg, EEEN 9506 kg AT FATREAT HRsEEs . PTREHISE, $E N SLRSN 2100 mm x 22 mm
x 8 mm (P E x 52 RSE x A2 0] RS B EER AT 40 il &R 2%, FERASHTT 2% 9035 M. 9035 )
FT 4, 4562 MR H IR A4, 4533 #R08 T 2Ok aI4, JEor @i M S Rs a0, in TR KUk 2 kG
SR TEAS A 5%, BARBIRANZ: B R 1.
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Table 1. The comparison of the outturn of T and rectangular bamboo strips

1. TEMESEHRERFEM R

(S5 HE (%) A (m?) H(kg)
R AT 2% 2100 mm % 24 mm x 8 mm (/) 3k) 4562 3.6350 2570
2100 mm X 24 mm % 6.7 mm 1485 0.4378
W TR T %% 2100 mm x 24 mm % 6.3 mm 2561 0.7099
2100 mm % 24 mm % 5.9 mm 427 0.1108 .
it 4473 1.2585
H 2% 34.6 348
T BRI 5% 2100 mm % 24 mm x 8 mm (/\3k) 4533 3.1400 2220
2100 mm x 24 mm x 6.8~10.5 mm 25 0.0095
2100 mm x 24 mm X 6.3~9.3 mm 534 0.1833
T @*%W% 2100 mm x 24 mm x 6.0~9.0 mm 1566 0.5168
(R7hk) 1014
2100 mm x 24 mm x 5.9~8.4 mm 1964 0.6179
2100 mm x 24 mm x 5.5~8.0 mm 384 0.1140
it 4473 1.4415
A2 /% 459 457

M T A, EMAE A4S T AU AR e SR T, &3k 4473 MK AI%, F M
RS 0T 45 ) AR 5 B B B2 900 1.2585 m® 5 895 kg T AUASMIIAT 4% i BARFR 5 s 5 B4 B oA
1.4415 m’ 5 1014 kg. % WA SR B3, T AUSOIT &0 A R ELH AE AT &0 B3R & T 11.3%
510.9%.

3.2. HFFAASEMIMRETRSES B

1) AT FFSLAT v BE R AT 88 2 T 7 7 5 40 AT RIS

I XPS REUE, BT AT ML s RN E UG R AR SRS T R AE T R A A (R
AT R E SRMTA TR IETEH M E ), S5 0K 3 fise 20 @it & 3 g 2 nfDAEH,
FEAN[E) AT i B ROAT B R T (R 5 0.8 mn 2.0 m.3.0 m A1 5.0 m), B # e B 0 (9 )N 73.96%,
87.26%, T4.69%F1 71.64%, T34 76.89%)F4E TG (7179 18.82%, 8.39%, 17.38%A1 21.83%, “F1
N 16.61%) o AATAFSLAT S BN 2.0 m I, AT 3 R TR T 3R & S =N 87.26%, FUt & & BN 8.39%,
T FCAth 5 BEAL (1 77 B R e e RANSE T B B B EEA K

I RMERR Tk, A TR, EEHARA THIBYEE RS 8. BE TR,
YA EEMMN 0.8 my 2.0 my 3.0 m BNE] 5.0 m i, . ARG ITCRESES N 7.82%, 4.35%,
7.97%H 6.53%, “FHIHN 6.67%. U FFEE N 2.0 mE, HEVFK S SERMK, mHdEEAr S
BN,

=1
=
H
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Figure 3. The XPS energy spectrum of bamboo yellow at different heights of (a) 0.8 m, (b) 2 m, (¢) 3 mand (d) 5 m
B 3. TRISEMNMERE XPS sEiEE (@) 0.8 K, (b)2 K, (c)3 HKFd)S5 K

Table 2. The effect of stem height on the surface elements content of bamboo yellow

®2. ANEBEMTERRATERIESHEM

T i = e RATEE
0.8 73.96 18.82 7.82
2.0 87.26 8.39 4.35
3.0 74.69 17.38 7.97
5.0 71.64 21.83 6.53
15 76.89 16.61 6.67

2) PTAFSCAT A AT R IE TG R & 8 A 5

Kl 4 FI5E 3 NANIRINCAT @ BE 7T 3R T XPS Reily BIAI G R 8. @i [ 4 Fe 3 mfDAHEH, 72
[ESEAT G FE AT R (RN 0.84 2.00 3.0 F15.0 m), BRET&EDHIN 92.10%. 94.02%. 94.18%
H191.03%, T35 92.83%, W& & T TR MK R T 5 E (P8 76.89%), It 3= & 250N 4.29%,
3.53%, 3.31%M15.10%, PR 4.06%, KT ERMPETCRE SR WNEREATLISE, X T5,
ESLAT S TT 1A b, S BROTER S B B A, AN, BWISIAT S BT R R FUTER S

B AT LN .
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Figure 4. The XPS energy spectrum of bamboo green at different heights of (a) 0.8 m, (b) 2m, (c) 3 mand (d) 5 m
El(a) 0.8 K, (b)2 K, (c)3KHM(d) 5K

Bl 4. TEISETERE XPS

Table 3. The effect of stem height on the surface elements content of bamboo green

3. MU SEMNTEREATESEN TR

T W ’fu . HETE
0.8 92.10 4.29 3.53
2.0 94.02 3.53 2.45
3.0 94.18 3.31 2.51
5.0 91.03 5.10 3.87
15 92.83 4.06 3.09

TEREORIE T, FEEORIETL4ER. FAYER. RBRUIEIIRT ) C-C 8t C-H 5 C-0. H
TAHRMAAS T EIA R, PIMAR R T 2RI T IR 2R ] C-H 8t C-C. X UtH] 14T R M
AEPEAR AT 3R o BAh, IS 4 A0 3 T RIS, A7 3R AR BAEESE TR B R AN 3.53%,
2.45%; 2.51%AM1 3.87%, ¥4 3.09%, RT3, BiHIYT & R M mA R > & BT 3R
i, HAEREETT A B R A Z B ELBN

3) A AFSLAT R XY AR T TC 3 5 B A R

5 R 4 23 5 AN R SEAT s FEROAT AR T XPS RENE I LK T 3R & B3Rl R 5] 5 A5 4 W] DA,

DOI: 10.12677/wijf.2022.113020 164 MRl 5


https://doi.org/10.12677/wjf.2022.113020

WHW %

AR SEAT B B AT AR T (R FE N 0.8 2,04 3.0 A1 5.0 m), BRIE T35 520 N 68.88%- 74.80%- 72.79%
M1 73.17%, ¥4 72.41%, IRTTE NIRRT R S E. FouiR 58N 25.08%, 20.38%, 22.37%
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M m b, A BRoGE SRS M IEIS), BN, ST LA BT R R R FOCR
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Figure 5. The XPS energy spectrum of bamboo culm at different heights of (a) 0.8 m, (b) 2 m, (c) 3 mand (d) 5 m

B 5. TRSEMNMARE XPS

BEIEE(a) 0.8 2K, (b)2 K, (c)3KF(d) 5K

Table 4. The effect of stem height on the surface elements content of bamboo culm

4. MM AIFBEMARATESENHENM

TEER%

0.8 68.88 25.08 6.04
2.0 74.80 20.38 4.82
3.0 72.79 2237 4.84
5.0 73.17 22.59 4.24
P 72.41 22.61 5.00

AR 2N, BN, KRkl

IIMTERI S AT AR AT S S04 P 88 v AT AN SR
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X IRAE TR M HA T R G B S S &, BEETAT AT S A 0.8 my 2.0 my 3.0 m B4/
5.0 m, HEEDHN 6.04%, 4.82%, 4.84%F14.24%, TN 5.00%. 77RIZHE YRR & &bl
ENVAF SR ISR, M EERT 2.0 m 5, SRR/, WEAR FE, TR AR
e AR EETT IR B A LN, HATRIR R A K o & s T, N T,

4. 2

L5 ath

1) V7EEJERE S ST S B AELE AR ORI AR FOC &R, MSL i R /N T 1.20 m B, RE3-0.73 Hhii
FEREE AR 3.87 mm/m. MATFF AT E KT 1.20 m B, AE%-0.17, A7 E R B REACEN
0.74 mm/m.

2) M ERE A S ERIEG R RS S I S &EANT 120 m B, T EA ST
e P A e BEAH SR ) IR BRBOR &R, B i E AT AT B PR AIG R N 0.96 envm; HAZAF & KT 1.20 m
B, VA EAR S SIAT R S AR ORI — IR R &R, AL FE I B PG EN 0.80 c/m.

3) HET LR R BE JEL A EARE H OG R IR ST R B TEAT 5%, SR RUEIRAT R LG, AR A
RAEE HM RS 11.3%5 10.9%.

4) ETMEE TR, TWRTEGEE 2.0 m RN, MTESEMTRRE, W QSR S®m0M6
FEXT EAEI 5T, SRS BEX TG 3R & B o A s i UL/

5) FEVTHEEETT 1A, BROTER TP EE: 175(92.83%) > 17#(76.89%) > TTAI(72.41%); EIt& T
T TTR22.61%) > 115(16.61%) > 1T (4.06%); HEEYIRIK 5 (- F 355 & 1789(6.67%) > P1 A
(5.00%) > T775(3.09%)-

=

WL AR G SRR TR TR BT B 55 BB 2% & F R —— B BT AR 52 6 WA 38 e il i S 3
Z WK (2019C02037).
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