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TOM TAT
Trong bai bao nay, tac giad da nghién cru nhirng dac tinh k¥ thuat ctia mét loai vat liéu
tw nhién (cay tre), loai cay cé kha nang sinh trwdng rat nhanh trong diéu kién khi hau nhiét ddi
gi6 mua, v&i nhirng cau truc tw nhién cla loai cay nay, kém theo nhitng diéu kién phat trién cla
ky thuat, cdng nghé ché tao, tac gid da xay dwng mé hinh cac tdm thi nghiém, dwa vao cac sbé
liéu do dac dwoc trén cac md hinh thi nghiém két hop véi 1&i gidi cu thé chinh xac bang
phwong phap phan tich phan t& hiru han, bai bao da phan tich, so sanh va cé két luan danh gia
kha nang chiu lwc cla tdm tre, tr d6 dé xuét san phadm (ng dung dung lam tdm cbp pha trong
cbng trinh xay dwng.
ABTRACT

In this article, the author has studied the technical characteristics of a natural material --
the bamboo plant -- which can grow rapidly in the tropical monsoon climate. With the natural
structure of the plant and the conditions of technological development and manufacturing, the
author has designed models of experiment plates based on the measurements of experimental
models with exact specific solutions based on a finite element analysis method. This article
deals with the analysis, comparison and evaluation of the intensity force of bamboo sheets and
some recommendations for their application to the manufacture of framing panels in
construction.

1. Pit van dé

Nhiing loai cay co cAu trac soi tu nhién c6 nhiéu trién vong Ung dung vao viéc
thiét ké dé lam ha gia thanh cho cong trinh. Pay 1a loai cdy moc phé bién trong ving khi
hau nhiét di va can nhiét déi, c6 thé sir dung 1am vat li¢u xay dung. Trong s6 cac loai
cdy tu nhién d6, cay tre da dugc sir dung rong rii trong xay dung nha trén thé giéi.

Tuong tu gS, cay tre la mot nhom cua sinh vét ty nhién, bén, nhe, c6 thé tai st
dung dugc, va c6 tinh thich nghi manh m& véi méi truong. Cay nay phat trién rong, toc do
tang trudng vuot xa hon da s6 cac loai cy trong khac, cu thé 16n nhanh hon céy than gd.

Véi nhiing yéu td trén, viéc tinh toan ap dung vat liéu tre rat can duoc cac ky
su thiét ké quan tdm dau tu nghién ctru dé mang lai hiéu qua kinh té cho céng trinh
xay dung.
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2. Nghién ctru tong quan vé kha ning chiu le ciia vt liéu tre
2.1. Dac tinh co hoc

Vit liéu duoc dung trong xdy dung can phai c6 du cudng do vé co hoc, dé c6 kha
nang chiu tmg suat do trong luong ban than, tai trong két ciu, gid, bio gay ra. TAm san tre
¢6 thé chiu tai 16n hon va c6 gia tri cao hon so v6i gd va bé tong thong thuong. Tam san
tre, v6i dic trung ty 18 cudng do/ trong lugng cao, co thé sir dung thich hop trong nha
nhiéu ting, va n6 co thé ting d6 bén dudi tac dung clia tai trong ngang.
2.2. Ty trong

Trong qué trinh ché tao, trong luong ban than ctia nguyén lidu can phai cang nho
cang tot dé thi cong lap rap dugce dé dang va nhanh chong. Tam san tre, twong tu nhu tim
san gd, 1a loai vat liéu xay dung twong ddi nhe. Dung trong trung binh clia tim san tre 1a
khoang 7,5 kg/m, tuong dwong véi 1/4 cta bé tong, hodc 1/3 ciia gach dét sét. N6 c6 thé
lam giam di trong luong ciia cong trinh khoang 30%. Néu dugc sir dung lam van khuén
trong hé két cdu san khong dim ULT thi kha nang lip dung cang c6 hiéu qua.
2.3. H¢ s6 din nhigt

So sanh v6i gach dat sét va bé tong, tdm san tre c6 hé sb dan nhiét thép hon. Gia
tri binh quan 1a 0.640 kJ/m, h, %C. Thudc tinh nay 1am cho tdm san tre 13 mot vat liéu cach
nhiét 1y tuong. N6 c¢6 thé giam bét nhu cau ning luong khi sir dung diéu hoa nhiét do.
2.4. Kich thudc on dinh

Van dung nhiing dac tinh bén ngoai cua vat li€u, cac loai vat li€u xay dung can
phai c6 kha nang chiu tng suat do co ngét hay din nd do sy thay doi cta nhiét do va do
am. Trong ché tao san pham, néu hoan thién cong nghé may ép néng dic biét, sir dung
chat dinh khong thdm nudc va xtr 1y tot nht nhitng tinh chat vat 1y cua cdy tre, thi tim
san tre s€ c6 mot hinh dang va kich thudc 6n dinh tt hon so véi vat liéu bé tong va gach
dat sét nung.
Bdng 1. H¢ 56 dén nhiét cua cac loagi vat liéu

Dang vit li¢u Hé s6 din nhiét (1/ °C)
""""" Bétong lo&sx10°
Thep 1.17%X107
Go 0.65%X 107
Polyme 7.0%X107°

2.5. Tinh cach am
Neéu ¢ yéu cau vé cach am thi tam san tre c6 thé dap ung dugc, tre 1a nguyén licu
hat song am va céc tac dong rat tot. Chang han, néu yéu cau dic biét vé chiic ning, tuong
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s& duogc thiét ké 1a mot ciu tric tAm composite hai 16p, & giita c6 16p dém khong khi. Cau
tric nay co thé cai thién mot cach dang ké hiéu ung cach am, sir dung tdt hon so véi cau
trac tuong gach dat sét.

2.6. Chéng chay

So sanh vé6i thép hay gach dat sét, ban tre c¢6 kha niang chéng chay kém hon,
nhung tot hon so voi da sé vat chét tong hop khac nhur Polystyrene va Polyurethane. Va
khi chay, tre s& khong giai phong hoa chat doc hai nhu nguyén liéu tong hop d6. Néu sir
dung nguyén lidu vo co (nhu xi ming) 1am chit két dinh, thi ban tre s& phat huy tét hon
kha ning chéng chay.

Bdng 2. Cac dac trung vat liéu [1]

STT Pac trung Gia tri Pon vi
1 |Poam 8%
2 |Ty trong/mat do 0,79 Gm/CC
3 |Cuong d6 ndi lién két N/Sq.m
- Trang thai kho 1,97 -
- Trang thai am uot 1,73 -
4 |Cuong do bé mat N/Sq.m
- Trang thai kho 9,47 -
- Trang thai 4m uét 9,10 -
5 |Cuong dd chiu kéo 29,54 -
6 |Cuong do chiu nén 35,30 -
7  |Modun pha hoai 59,26 -
8  |Modun dan hoi 3174 -
9  |Modun cing 6066 -
10 |P6 dan nhiét 0,22 Watt/mt

3. Nghién ciru thue nghiém — khio sat kha ning chiu lwc ciia tAm tre
3.1. Mo hinh thi nghiém

Pé tién hanh thi nghiém kha ning chiu luc cta tre. Can phai ché tao nhiéu mau thi
nghiém co cau trac khac nhau.

Mb hinh thi nghiém cé cau tao phu hop véi kich thudc va cac lién két bao dam
dicu kién thi nghiém ctia mau.
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3.2. Céu tao bé khung gd méu thi nghi¢m

Gom:

+ Chén dé: 1a khung thép c6 kich thudc 300x300x350mm.

+ Nép (Vanh trén): dugc lién két voi chan dé bang 4 bulong ®12.

+ Pdng ho do do véng, st dung ddng hd do chuyén vi (Indicator) chudn do nho.

+ B0 gia tai: 13 cac tAm thép co trong lugng mdi tim 13 01 Keg.

(Xem hinh 1)

Cic dang tim thi nghiém:

+ Tdm khong c6 lwéi thép: ciu tao gdm 04 16p tre dan, dan chong 1én nhau

bang chat keo dinh, tam duogc ép va gia nhiét khi lién két tirng 16p mot, tam co

bé day 10mm, khi tam du d¢ cing (sau 4 ngay dé chat keo lién két dong ran).

+ Tém c6 lwdi thép bé tri xen ké: cau tao gdm 04 16p tre dan va 3 16p ludi thép

duong kinh 1mm, dan timg 16p xen k& chdng 1én nhau bang chét keo dinh, tim

duoc ép va gia nhiét khi lién két tung 16p mot, tam c¢6 bé day 10mm, khi tam du

do cung (sau 4 ngay dé chat keo lién két dong ran).

+ Kich thwéc tdm thi nghiém: 200x 150x 10mm
3.3. Trinh tw thi nghiém:

a. Bude 1: Mau thi nghiém dugc lién két chit 2 canh vao bd ga thi nghiém. Béng
h6 do d6 vong duoc lap dat vao gitta mau thi nghiém. Xem trén hinh 2.

b. Budc 2: Gia tai dudi dang tai trong tap trung dit & giita mau thi nghiém. Cap
giatdila 1 Kg.

¢. Bure 3: Sau mdi cap gia tai, trong khoang thoi gian 15 phut (khi d6 vong khong
cO sy thay do6i), tién hanh doc s6 do cia dong hd dé xac dinh chuyén vi cua mau thi
nghiém.

Hinh 1. Cau tao mo hinh thi nghiém. Hinh 2. M6 hinh thi nghiém & cdp gia tdi 1
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3.4. Cdc so liéu thi nghigm thu dwoc
+ Tdm khéng cé lwi thép:

Tai trong (kg) Do vong (mm)

0 0

1 0.48
2 1.04
3 1.59
4 2.12
5 2.59
6 2.99
7 3.48
8 3.96

+ Tdm 6 ludi thép:
Tai trong (kg) Do vong (mm)

0 0.00
1 0.33
2 0.69
3 1.03
4 1.35
5 1.62
6 1.85
7 2.15
8 2.39
9 2.60

3.5. Két qua thi nghi¢m

Dua vao két qud do dac thu nhan duogc trén thiét bi do dugc gén vao cac mau thi
nghiém, tién hanh xdy dung cac biéu d6 mo ta mdi quan hé giira tai trong va do vdng.
(Xem trén hinh 3 va 4)

BI?U ?? QUAN H? BIEU PO QUAN HE
T2I TR?NG - 2? VONG TAI TRONG - DO VONG
(M?U THI NGHI?M KHONG L?7I THEP) (MAU THINGHIEM CO LUGI THEP)
Z J ‘ 3p6 z ‘ =
2 2 AT 3 s
T 7773_(6 )’3.4 . 7 e
6 2[99 % 2 S
5 2159 £
4 /’.2/2 g 4 = 35
3 7T 159 i 2 6
2 LT 04 -—(‘ 2
1 1 5
; 0#0.43 .
0 1 5 3 a 5 0 05 1 15 2 25 3
272 véng (mm) D6 véng (mm)
Hinh 3: Biéu do quan hé Tdi trong — D6 vong. Hinh 4: Biéu do quan h¢ Tai trong — D6 vong.
(Tam khéng c6 cau tao hedi thép) (Tam khong co cau tao ludi thép)
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3.6. Tinh todn- Phén tich ddnh gid két qud thi nghi¢m
3.6.1. So do tinh todn:

a. Trudong hop 1: Tir mo hinh thi nghiém, xem mau thi nghiém nhu mét 6 ban bi
ngam ¢ hai canh va hai canh con lai tu do, chiu tac dung cua luc tap trung P & gitra 6 ban.
So d6 tinh toan nhu sau (xem hinh 5).

b._ Trudng hop 2: Tir mo hinh thi nghiém, xem mau thi nghiém nhu mot 6 ban lién
két kh6p 6 hai canh va hai canh con lai ty do, chiu tac dung cta luc tép trung P ¢ gitta 6
ban. So d6 tinh toan nhu sau (xem hinh 6).

o ;T ] | ;T
| : o
P 2 op |2
N ; | —
200 /||/ 200 /||/
Hinh 5. So doé tinh todn khi xem tam Hinh 6. So do tinh toan khi xem tam
bi ngam ciing 2 canh lién ket khop 2 canh

3.6.2. Két qua tinh todn:

Xem mau thi nghiém 13 vét liéu dong nhat va dang huéng c6 modun dan hoi
E=1,92.10"" N/m* [Mechanical Properties in a Bamboo Fiber/PBS Biodegradable
Composite — Shinji OGIHARA, Akihisa OKADA, and Satoshi KOBAYASHI], hé s6 no
ngang (hé sb Poat-xong) p = 0.3. Tinh toan dwa vao phuong phap phan tir hitu han ta xac
1ap dugc quan hé gitra luc P va do vong f nhu sau:

+ Két qua tinh toén véi trudng hop 1

TABLE: Joint Displacements

Joint | OutputCase CaseType | U1 U2 U3 R1 R2 R3

Text Text Text mm | mm mm Radians | Radians | Radians
15 TH1 (1 kg) LinStatic 0.00 | 0.00 | -0.079 0.00 0.00 0.00
15 TH2 (2 kg) LinStatic 0.00 | 0.00 | -0.152 0.00 0.00 0.00
15 TH3 (3 kg) LinStatic 0.00 | 0.00 | -0.225 0.00 0.00 0.00
15 TH4 (4 kg) LinStatic 0.00 | 0.00 | -0.297 0.00 0.00 0.00
15 TH5 (5 kg) LinStatic 0.00 | 0.00 | -0.370 0.00 0.00 0.00
15 TH6 (6 kg) LinStatic 0.00 | 0.00 | -0.443 0.00 0.00 0.00
15 TH7 (7 kg) LinStatic 0.00 | 0.00 | -0.515 0.00 0.00 0.00
15 TH8 (8 kg) LinStatic 0.00 | 0.00 | -0.588 0.00 0.00 0.00
15 TH9 (9 kg) LinStatic 0.00 | 0.00 | -0.661 0.00 0.00 0.00

12
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+ Két qua tinh todn véi trudng hop 2

TABLE: Joint Displacements

Joint | OutputCase | CaseType U1 U2 U3 R1 R2 R3

Text Text Text mm mm mm Radians | Radians | Radians

15 TH1 (1 kg) LinStatic 0.000 | 0.000 | 0.276 0.000 0.000 0.000

15 TH2 (2 kg) LinStatic 0.000 | 0.000 | 0.519 0.000 0.000 0.000

15 TH3 (3 kg) LinStatic 0.000 | 0.000 | 0.762 0.000 0.000 0.000

15 | TH4 (4 kg) LinStatic | 0.000 | 0.000 | 1.006 | 0.000 | 0.000 | 0.000

15 TH5 (5 kg) LinStatic 0.000 | 0.000 | 1.249 0.000 0.000 0.000

15 THG6 (6 kg) LinStatic 0.000 | 0.000 | 1.492 0.000 0.000 0.000

15 TH7 (7 kg) LinStatic 0.000 | 0.000 | 1.735 0.000 0.000 0.000

15 TH8 (8 kg) LinStatic 0.000 | 0.000 | 1.978 0.000 0.000 0.000

15 TH9 (9 kg) LinStatic 0.000 | 0.000 | 2.222 0.000 0.000 0.000

Biéu d6 quan hé Tai trong va Do vong ciia 2 truong hop xem trén hinh 7 va 8

BIEU DO QUAN HE BIEU PO QUAN HE
TAI TRONG - DO VONG TAI TRONG - PO VONG
(THEO TINH TOAN VO'I QUAN NIEM LIEN KET 2 DAU BAN LANGAM) (THEO TINH TOAN VO'I QUAN NIEM LIEN KET 2 DAU BAN LAKHOP)
9 9
8 8 o+
7 | |05 7 e
gs | @443 g s 4
5 = E 5 2
E 4 | @0 4 ol
® 3 | @025 # s /.-".
2 | @G 152 2 =
1 5 b7 1
0 @] . o
o 01 02 03 0.4 05 06 0.7 © @5 9 18 2 28
D6 véng (mm) D6 véng (mm)
Hinh 7. So do tinh toan khi xem tam Hinh 8. So do tinh todn khi xem tam
bi ngam cing 2 canh lién két khép 2 canh

3.7. Nhin xét két qud tinh todn

Qua két qua tinh toan va két qua thi nghiém ta c6 mot s6 cac nhan xét sau:

+ Mau thi nghiém thyc chat khong phai 1a vat liéu dong nhat va dang hudng nhu
trong gia thiét tinh toan.

+ Giira cac 16p tre dan 1am viéc khong dong thoi v6i nhau (do lién két dinh khong
hoan toan chat gitra cac 16p trong qua trinh dan).

13
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+ Chét két dinh (keo véi thanh phan chinh 1a PVA) chua tao ra sy lién két dat yéu

Tir cac 1y do néu trén nén cac két qua tinh toan c6 su sai 1éch so voi két qua thi
nghiém thu duoc.
Theo 1y thuyét tinh toan ta c6 thé quy doi tai trong tip trung tai tAm cta mau thi
nghiém vé tai trong phan bd déu theo cong thirc sau:
P
=k —
T
trong do:
k = 2,56 1a hé s6 chuyén ddi giita tai trong tap trung va tai trong phan bd déu dé co
két qua do vong 1a nhu nhau.
Theo md hinh thi nghiém trén, d6 véng cho phép theo phuong thang dimg 1a:
1
= ——/=1.6667mm
2 120
Dua vao két qua thi nghiém ta nhan thdy dé dam bao dugc do vong cho phép thi
méu thi nghiém chi chiu duoc tai trong tap trung tdi da 1a P=3 Kg twong tmg véi tai trong
phan b déu la:

2.56x =0.0256 Kg/cm® = 256 Kg/m™.

20*15
4. Pé xuit sin phim
Qua céc két qua thi nghiém va sd liéu tinh toan thu nhan duoc, tic gia xin dé xudt
mAu san pham c6 quy cach theo md dun chuan nhu sau: 1300x700x20mm dung dé lam
cdt pha cho san khong dam bétong tng luc trudc cing sau.

5. Két luan — Kién nghij

Két luén :

Tam tre c6 nhimg thudc tinh twong tu tim gd, nén tim tre c6 thé dugc dung t6t
trong cong nghi€p xay dung, né s€¢ dong gop nhi€u cho sy phat trién cé thé chap nhan
duoc do61 voi cong nghiép tién ché.

Tam tre ¢ thé dugc phuc hdi nhu nhitng nguyén liéu cua van ép, gb.

14
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Cay tre 1a sinh khdi, c6 thé bi vi khuan lam thdi rira trong diéu kién tu nhién. N6

c6 thé ciling chay nhu nhién liéu nhung khong c6 phat sinh khi SOx va NOx , day 1a vat

liéu sach.

Kién nghi :

a. Mo rong viéc cung cap nguyén liéu bang cach quy hoach 1au dai ving trong

nguyén ligu.

[1]

2]

[5]

b. Nghién ctru phat trién chat dinh dic biét ding cho tam tre.
c. Pau tu diing muc cho cong nghé san xut tim tre.

d. Chién luoc va su thiét 1ap tiéu chuan voi nganh cong nghiép san xuét tim tre.
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