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BAo cAo KEr euA rHi NGHTTM rAu rUcrNG
nn TONG KHi CHTNGAp co CoT THEP

r cAN ctl
- Hqp d6ng kinh tC sO O+S1Z016 -VBT lry ngiy 0210612016 gita ViQn Chuyen

ngdnh BC t6ng vd C6ng ty CP Kinh doanh gach 6p l6t Viglacera vd viQc hgp t6c
nghiCn ctu x6y dwg ti€u chu6n co sd vd quy trinh lip dpg t6m tucrng b6 t6ng khi
chrmg 6p Viglacera.

- GBT 23451-2009 T6m v6ch ngin nhg dung trong x6y dpg
- TCT N 9028:2011 V&a cho bO t6ng nhe

- TCVN 7959:2011 BC t6ng nhg - Gpch b€ t6ng khi chtmg 6p

- TCVN 3113:1993 Be t6ng n{ng - Phuong phrip xric tlinh tlQ hrit nu6c

2 prAu rHi NGHTEM

- MIu do C6ng ty CP Kinh doanh gach 6p l6t Viglacera cung c6p, vQn chuyrSn

t6i Vi6n Chuy6n nganh BC t6ng, bao g6m cdc tfum theo kich thu6c, chring logi tlugc
trinh bdy trong Bing l.

Bing 1: Miu thi nghiQm

TT Kf hiQu mfiu Kich thufc, mm
cip

cuirne d0
S5 lugng

Ngi,y
nhAn mfru

I 430x60x10P3 4.300x600x100 B3 2 9lU20t7

2 290x60 x l0 P3 2.900x600x100 B3 t2 9lU20t7

3 330x60x12P3 3.300x600x120 B3 5 241u2017

4 330x60x15P3 3.300x600x150 B3 5 241U20t1

5 330x60x20P3 3.300x600x200 B3 5 241u2017

6 100x200x600 B3 100 9lU20t7

7 100x200x600 B3 200 2U2120r7

8 100x200x600 B4 30 2U212017

9 200x200x600 B3 30 2U212017

t0 200x200x600 B4 30 2U212017

11 C5c mdu cit 9lU20tl



VIEN CHUYEN NceuH sE ToNc

3 rnr QUA rHi NGHTEM

Thi nghiQm drinh girl ch6t lugng t6m tucrng b€ t6ng khi chrmg rlp c6 c6t th6p
rtugc ti6n hdnh tai viQn Chuy6n ngdnh Bd t6ng tu ngdy tololl2}tT di5n ngdy
0310312017.

Chi tii5t qu6 trinh thi nghiQm duo. c trinh bdy trong phu lqc A, B, C, D, E, F, G,
H, I, K.

T6ng hqp c6c k6t qui thi nghiQm cria t6m tudng bC t6ng khi chtmg rip c6 c6t
th6p sin x.r6t b&i C6ng ty CP BC t6ng Khi Viglacera du-o. c trinh bdy trong bingl.

Bing 2: T6ng hq'p k6t qui thi ngfriQm t6m tumrg bG t6ng khi ctnrng 6p u6 c6t ttr6p sf,n xu6t noi
CPBOt6npKhi

STT ChitiOu

K6t quf, thi nghiQm
YOu c0u

theo
GBT

23451:
2W9

YOu c6u
theo

TCCS
fi)l:201

7t
Vtglace

m

430x60x
10P3

290x60x
10P3

330x60x
t2P3

330x60x
15P3

330x6&
20P3

I
Chi ti6u ngo4i
quan

Dat Dat Dat Dat Dat Dat Dat

2
Ch6nh lOch kich
thu6c

Dat Dat Dat Dat Dat Dat

J
Khi nlng chiu va
t14p, chu lcj,

>15 >15 >15 >5 >15

4
Khi nlng chiu
uon

3,6 6,2 > 4,6 1,5 > 1,5

5
Khd ndng treo vdt
nang

Kh6ng
xu6t

hiQn v6t
nut

Kh6ng
xuat
hi€n v6t
nut

Kh6ng

^udthi€n v6t
nrrt

Kh6ng

^u6t
hien v6t

nut

Kh6ng
xuat
hi6n vtit
nut

6 DQ im, Yo 8 7,2 I 1,3 <12

7
Kh6i lugng 1 m2

lim tuong,kglm2
61,5 61,0 60,7 <90

Kh6i luqng th6

tich t6m tudng,
kd-'

615 610 607 < 900

8
Cucrng d0 chiu
n6n, N/mm2

4,39 4,38 4,68 > 3,5 > 3,5

9 H0 s6 ho6 mOm 0,66 0,66 0,64 > 0,8

l0 DQ co kh6, mm/m -0,15 -0,15 -0,17 < +0,2 < +0,2
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4 KET LUAN

C6c chi ti6u ngo4i quan, ch6nh 16ch kich thu6c, khi ndng chiu va tl4p, khi nlng
chiu u6n vd khi nrng treo vat nrng, kh6i luqng th6 tich, dQ 6m, culng rtQ chlu n6n
thoi min ti0u chuAn GBT 23451-2009.

H€ sO ho6 m6m chua drlp img ti6u chuin GBT 2345 l-2OOg.

A
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PHU LUC A: Chi tiOu ngo4i quan

Trinh t.u ti6n hdnh thi nghiQm:

D[t t6m l6n m{t pheng nim ngang theo phuong nghi6ng, theo chidu rdnh 6m
b6n du6i, rinh ducmg b6n tr€n. Quan s6t bing mit thuong hr khoing c6ch 0,5 m d6n
b6 mat cria t6m. Chi ti6u ngoqi quan duoc ki6m tra tr6n c6c miu nhu trinh bdy trong
bang Al. Ktit qui trinh biy trong bhng M.

MAuA1: thi m chi ti6u ngo4i quan

STT Kf hi6u miu Sii lugng tim/t6 miu

1 430x60x10P3 2

2 290x60x10P3 5

3 330x60x12P3 5

4 330x60x15P3 5

1 330x60x20P3 5

Bing A2: Chi ti6u ngo4i quan

STT Chi tiOu ngo4i quan
Mrfrc

I
can
d?t

K6t qui

430 x 60

x10P3
290 x 60

x10P3
330 x 60

x12P3
330 x 60

x15P3
330x60x

20 P3

1 86 mat t6m l0 cOt tfrep Kh6ng Kh6ng Kh6ng Kh6ng I(h6ng Kh6ng

2 Ba via mep t6m Kh6ng Kh6ng Kh6ng Kh6ng I(h6ng Kh6ng

3

Vi5t nut xuyOn su6t

hucrng ngang, huong

doc, hu6ng dQ ddy cria

tam

Kh6ng Kh6ng Kh6ng Kh6ng Kh6ng Kh6ng

4

Vtit nut mit t6m

hrdng:

Kich thudc chidu rQng

v6t nut < 5mm

Kh6ng
quy
dinh

Kich thu6c chi6u rQng

v6t nut tu 5mm d6n

lOmm

<2 Kh6ng I(h6ng Kh6ng Kh6ng Kh6ng
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Kich thudc chi€u rQng

vi5t nut > l0mm
Kh6ng Kh6ng Kh6ng Kh6ng Kh6ng Kh6ng

5

Vtit nrrt m{t t6m
tunng:

Kich thudc chiAu dii
u6t n,rt < 50mm

Kh6ng
quy

dinh

Kich thu6c chi6u ddi
v6t nut tu 50mm d6n

100mm

<2 Kh6ng Kh6ng Kh6ng Kh6ng Kh6ng

Kich thu6c chi6u ddi
,6t nut > 100mm

Kh6ng Kh6ng Kh6ng Kh6ng Kh6ng Kh6ng

6

L6 khi t6 ong du&ng
kinh tu 5mm d6n

3Omm

<3 Kh6ng Kh6ng Kh6ng Kh6ng Kh6ng

L6 khi t6 ong dudng
kinh >30mm kh6ng Kh6ng Kh6ng Kh6ng Khong Kh6ng

7

Thi6u c4nh m6t g6c,

vet:

Kich thu6c v6t < 10

llrm

Kh6ng
quy

dinh

Kich thudc vtit tu tO

mm di5n 30 mm
<2 Kh6ng Kh6ng 1 Kh6ng Kh6ng

Kich thu6c vtit > 30

mm
Kh6ng Kh6ng Kh6ng Kh6ng Khdng Kh6ng

o
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PHU LUC B: Ch6nh lQch kich thudc

Ti6n hinh thi nghiQm: T6m tucrng de thoa min chi tiOu ngo4i quan duoc ding di5 x6c
tlinh ch6nh lgch kich thu6c. Ding thu6c th6p thing tlii Ao chidu ddi, chinh x6c toi 1

mm. Chi ti6u ch€nh lQch kich thudc dugc kiilm tra tr6n cdc lo4i t6m tucrng nhu trong
bing B.l.

Me

81. Kich thufc tim290 x 60 x 10 P3

X5c tlfnh kich thu6c (ddi, r6ng)

t6

B u thi nghiQm chi ti6u chOnh kich thuric

TT Kf hiQu mfiu Kich thur5,c, mm CAp cudng tIQ Sii luqng

1 290x60x10P3 290x60x10 B3 10

2 330 x 60 xl2P3 330 x 60x12 B3 J

aJ 330x60x15P3 330x60x15 B3 aJ

4 330x60x20P3 330 x 60 x20 B3 aJ

Bing B1: kich thudc (dii, rQng) tAm tudng lo4i 290 x 60 x 10 P3.
S6

TT
Kich thrnfc m6u, mm Kfch thrnirc

TB miu,
mm

Kich thurfc
TB canh

cfra t6
mau, mm

Sai lQch kich thuric, 7o

So vrft KT
ldrm viQc

So vr6,i KT
TB canh

cua to mau
Dii R0ng Dii R0ng Dni R0ng DAd R0ng Diri R0ng

I 2.900 2.90t 2.900 600 600 600 2.900 600

2.900 600

0,00 0,00 -0,01 0,00

2 2.899 2.900 2.900 601 601 s99 2.900 600 4,02 0,00 -0,03 0,00

J 2.899 2.900 2.899 599 600 600 2.899 600 -0,03 {,08 4,04 4,08

4 2.902 2.900 2.900 600 600 600 2.901 600 0,03 0,00 0,02 0,00

5 2.903 2.900 2.900 600 600 600 2.902 600 0,05 0,00 0,04 0,00

6 2.900 2.900 2.900 600 600 600 2.900 600 0,00 0,00 {,01 0,00

7 2.900 2.900 2.900 600 600 600 2.900 600 0,00 0,00 4,01 0,00

8 2.900 2.899 2.900 599 599 599 2.900 599 0,00 4,17 4,01 4,17

9 2.902 2.900 2.900 60t 601 601 2.901 601 0,03 0,17 0,02 0,17

10 2.901 2.900 2.900 600 600 600 2.901 600 0,02 0,00 0,01 0,00
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X6c dinh kich thu6c (ddy)

tA82: Kfch thufc (dny) tAm lqi 290 x 60 x 10 P3.

sii
TT Kich thufc m6u, mm

Kich
thufc

TB
mau

Kich
thufc

TB
c4nh
cia t6
mau

Sai lQch kich
thufc, To

So vrfi
KT
lim
vtec

So vdi
KT
TB

c4nh
cria t6
mau

I 100,0 100,0 100,0 100,0 100,0 100,0 100,0

100,0

0,00 0,00

2 100,0 100,0 100,0 100,0 100,0 100,0 100,0 0,00 0,00

J 100,0 100,0 100,0 100,0 100,0 100,0 100,0 0,00 0,00

4 100,0 100,0 99,5 100,0 100,0 100,0 100,0 -0,02 -0,02

5 100,0 100,0 100,0 100,0 100,0 100,0 100,0 0,00 0,00

6 100,0 100,0 100,0 100,0 100,0 100,0 100,0 0,00 0,00

7 100,0 100,0 100,0 100,0 100,0 100,0 100,0 0,00 0,00

8 100,0 100,0 100,0 100,0 100,0 100,0 100,0 0,00 0,00

9 100,0 100,0 100,0 100,0 100,0 100,0 100,0 0,00 0,00

10 100,0 100,0 100,0 100,0 100,0 100,0 100,0 0,00 0,00
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82. Kfch thudc t6m 330 x 60 x 12P3

X6c dinh kich thu6c (dii, r6ng)

Bing 83: kfch thuri,c (diri, rQng) t6m tulng toSi 330 x 60 x 12 P3

X6c tlinh kich thudc (dAV)

Bing 84: Kich thudc (dny) tdm tudng lo4i 330 x 60 x l2P3

S6

TT
Kfch thrnirc m6u, mm Kfch thuric

TB mfru,
mm

Kich thufc
TB c4nh cia
to mau, mm

Sai lQch kfch thufc, To

So vrit KT
lim viQc

So vdi KT
TB c4nh

cia t6 m6u
Dii R0ng Dii R0ng Dii R0ng DAi R0ng Dii R0ng

I 3.300 3.300 3.300 600 600 600 3.300 600

3.300 600

0,00 0,00 -0,01 0,00

2 3.300 3.299 3.300 600 600 600 3.300 600 0,00 0,00 -0,01 0,00

J 3.301 3.302 3.301 600 600 600 3.301 600 0,03 0,00 0,02 0,00

S5
TT Kfch thufc m6u, mm

Kich
thudc

TB
mau

Kich
thufc

TB
c4nh
cta t6
mau

Sai lQch kich
thvtc,o/o

So vrfi
KT
lim
vtec

So vri,i
KT
TB

c?nh.
cta t6
mau

I 120,0 120,0 120,0 120,0 120,0 120,0 120,0

120,0

0,00 0,00

2 120,0 120,0 120,0 120,0 120,0 120,0 120,0 0,00 0,00

3 120,0 120,0 120,0 120,0 I19,0 120,0 119,8 -0,14 -0,1,4
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83. Kich thudc t6m 330 x 60 x 15 P3

X6c dlnh kich thu6c (ddi, rQng)

Bing 85: Kich thurfc (dii, rQng) t6m tudng lo4i 330 x 60 x 15 P3

X6c dinh kich thu6c (day)

Bing 86: Kich thudc (diry) t6m tulng lo4i 330 x 60 x 15 P3

S6

TT
Kich thurfc mlu, mm Kfch thrnfc

TB mfru,
mm

Kfch thmfc
TB c4nh cia
to mau, mm

Sai lQch kfch thufc, 7o

So vrfi KT
lim viQc

So vrfi KT
TB canh
, -a' 7

cua to mau
Dii R0rrg DAri R0ng Dii R0ng Dii R0ng Dili R0ng

I 3.300 3.300 3.300 600 600 600 3.300 600

3.300 600

0,00 0,00 0,00 0,03

2 3.300 3.300 3.300 600 600 600 3.300 600 0,00 0,00 0,00 0,03

J 3.300 3.300 3.300 600 600 599 3.301 600 0,00 -0,08 0,00 -0,05

S6

TT Kich thrnfc m6u, mm

Kich
thurfc

TB
7mau

Kfch
thuric

TB c4nh
cria td

xmau

Sai lQch kfch
thvficro/o

So vrfi
KT
lirm
vtec

So vri{
KT TB

cSnh
cria t6
mfiu

I 150,0 150,0 150,0 150,0 150,0 150,0 150,0

150,0

0,00 0,00

2 150,0 150,0 150,5 150,0 150,0 150,0 1 50,1 0,06 0,06

3 150,0 150,0 150,0 150,0 150,0 150,0 150,0 0,00 0,00
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84. Kfch thudc t5m 330 x 60 x 20 P3

X6c dinh kich thudc (ddi, rQng)

Bing 87: Kich thurfc (dii, rQng) t6m tudng lo4i 330 x 60 x 20 P3

X6c dlnh kich thudc (dey)

Bing 88: Kich thudc (dny) tAm tulng lo4i 330 x 60 x 20 P3

S6
TT

Kich thufc mIu, mm Kich thrni'c
TB m6u,

mm

Kich thrn6'c
TB cph

cua to mau,
mm

Sai lQch kich thufc, 7o

So vrii KT
lirm viQc

So vrii KT

fB:anl
cua to mau

Diri R0ng Dii R0ng Dii R0ng Diri R0ng Dii R0ng

I 3.300 3.300 3.300 600 600 600 3.300 615

3300 600

0,00 0,00 0,00 0,00

2 3.300 3.300 3.300 600 600 600 3.300 615 0,00 0,00 0,00 0,00

J 3.300 3.300 3.300 600 600 600 3.301 615 0,00 0,00 0,00 0,00

s6
TT Kfch thrni'c mf,u, mm

Kich
thurfc

TB
7mau

Kich
thurfc

TB c4nh
- .7,

cua to
x

mau

Sai lQch kich
thvtc,Yo

So vrli
KT
lim
vlec

So vri{
KT TB
c4nh

cfra t6
mau

I 200,0 200,5 200,0 200,0 200,0 200,0 200,1

200,0

0,04 0,04

2 200,0 200,0 200,0 200,0 200,0 200,0 200,0 0,00 0,00

J 200,0 200,0 200,0 200,0 200,0 200,0 200,0 0,00 0,00



VIE.N CHUYPN NCENIT gE TONC

PHU LUC C: Khi ning chlu va ilfp
Quy trinh thi nghiQm

Thi6t b! sri dpng trong thi nghiQm g6m c6

- Khung gia tii bing th6p;

- Thu6c do b,5 rQng v6t nut Crack scale (Nh4t Bin);
- Vpt n4ng c6 trgng luqng 30 kg;
- M6y tinh, m6y 6nh, m6y quay video;
- Vd c6c thi6t bi phu trs kh6c.

ChuAn bi mdu thri

- Miu thi nghiQm rlugc chi5 tpo tu 03 t6m tudng gh6p v6i nhau bing keo UK planet
styrofor. T6m tuong tluqc lip vdo mQt khung th6p g6m I dim vd hai cQt hai b6n. T6m
tu<vng duqc dinh vi vdo vf tri bing c6ch sri dgng con kC 96. Bcyrn keo UK planet
styrofor vio khe gita c4nh bOn cria cdc tdm vd gita c4nh b6n t6m v6i khung. Gita
chdn t6m tuong vi khung gia thi dugc chdn cliy bing v&a. Cho 24 giit cho ch6t ki5t

dinh tlpt cuong dQ.

- Vat n[ng gia tii va d4p chria c6t mln c6 tluong kinh h4t l,25mm d6n 2,5 mm, n{ng
30 kg. V4t n4ng c6 hinh try trdn, dudng kinh 200mm, ddi 700mm (hinh C1).

Hinh Cl: Vit ning

Ti6n hdnh thi nghiQm vd iilfinh gid kAt qud

Chi ti6u khA nlng chiu va <lpp duqc thi nghiQm 03 lin
dung tu c6c m5u c6 ky hi6u nhu sau:

+ 330 x 60 x l2P3;
+330x60x15P3;
+ 330 x 60 x 20P3.

tEp

l{

tr6n 03 buc tudng tlugc
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a Ki6m fia khd ndng chlu va iIQp theo yAu cdu crta fiAu chudn GBT 23451-2009
- Sau 2ah 6p dpg t6m thi nghiQm, l6p tl[t vpt n{ng 30kg (rlyng c6t min c6 du&ng
kinh 2mm) (hinh C1). Dirng ddy treo v4t n{ng ldm cho trgng tdm v4t n[ng roi vdo vf tri
Ll2l*ti v4t nflng dd dugc treo o trqng th6i tinh.

-A- LAry vit ngng o trong mlt blng thdng tlimg cria tim md diy treo quAn theo vdng cung
b6n kinh ra. Trong t6m cira v4t nflng dugc dua l6n 500mm. The v4t n{ng cho roi t.u do.
Lap lai t6c dQng niy 05 lin.

- Ktit qui thi nghiQm dugc trinh bdy trong bring Cl, C2, C3.

x5t tim

timrot

Cl: KOt qufl thfr va tlip vriri vflt nlne 30ke cta trim trrone 330 x 60 x 12 P3

Sii tin vailgp Tii tr.ong v$t ning Chi6u cao trgng tim
vflt nins 56 v6t nft xuflt hi6n

I 30 kg 500 mm Kh6ng

2 30 kg 500 mm Kh6ng

J 30 kg 500 mm Kh6ng

4 30 kg 500 mm Kh6ng

5 30 kg 500 mm Ift6ng

C2: K6t qui thfrva al6p vrii vit nlns 30ks cria tilm hrons 330 x 60 x 15 P3

56 Bnvatlgp Tii tngngv$t n{ng Chi6u cao trgng tim
vflt nlne 56 v6t nrit xuflt hiOn

I 30 kg 500 mm Kh6ng

2 30 kg 500 mm Kh6ng

3 30 kg 500 mm Kh6ng

4 30 kg 500 mm Kh6ng

5 30 kg 500 mm Kh6ng

C3: thftva tIAo vri{ cua 3:10x60x20P3

56fuvatlfp Tfli trpng v$t nihg Chi6u cao trgng tim
vit nlns si v6t ntt xu6t hle.n

1 30 kg 500 mm Kh6ng

2 30 kg 500 mm Kh6ng

3 30 kg 500 mm Kh6ng

4 30 kg 500 mm Kh6ng

5 30 kg 500 mm Kh6ng

1A
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K6t qua thi nghiQm va tlpp cria dm tunng cho th6y c6c m6u d5 itpt y€u cAu v6 kha nang
chiu va d4p theo y6u ciu cria GBT 23451-2009 T6m v6ch ngdn nhg ding trong xdy
dung.

Hinh C2: Thi nghiQm khi nlng chiu va tl$p

b. Ki6m fia khd ndng chlu vo iIQp theo yAu ciu crta khdch hdng

b 1 Tiin hanh thi nghi€m diin 15 chu kjt va dqp voi chi6u cao cun trpng tdm vqt nqng ld 500 mm.

- Mdu tht & trdn sau khi de ti0n hdnh tht 5 chu kj, va ttpp theo GBT 23451-2009, titip
tgc dugc thi nghiQm v6i sii chu kj,va d4p tdng l6n th6m hai tlgt, m6i dqt 5 chu ki,va
tlQp v6i trgng tdm vft n{ng ilugc dua l6n 500mm. Ktit qui nhu trong bdrrg C4. C5, C6.

timxiitC4: KOt qui thfr va tIAp vrfi v0t nine 30ks cta t6m hrcrrs 330 x 60 x 12 P3

56 Hn vatlfp T6i tngng v$t n+ng
Chi6u cao trgng tim

vflt nlns s5 v6t ntt xu6t trign

6 30 kg 500 mm Kh6ng

7 30 kg 500 mm Kh6ng

8 30 kg 500 mm Kh6ng

9 30 kg 500 mm Kh6ng

l0 30 kg 500 mm Kh6ng

1l 30 kg 500 mm Kh6ng

1'7
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t2 30 kg 500 mm Kh6ng

l3 30 kg 500 mm Kh6ng

t4 30 kg 500 mm Kh6ng

l5 30 kg 500 mm Khdng

t6mxiit

timx6t

K6t luin: Sau 15 chu kj,va tl4p v6i v4t nlng c6 trgng lugng 30kg, c6c miu thi nghiQm

kh6ng c6 v6t nut xuy6n qua.

C5: KGt qui thfrva tl0n vr6{ v0t nlne 30ke cta tim tuone 330 x 60 x 15 P3

56 dnvailfp Tii trqng vflt ning Chidru cao trpng t6m
vflt nlns Sd v6t nft xuAt hi6n

6 30 kg 500 mm Khdng

7 30 kg 500 mm Kh6ng

8 30 kg 500 mm Kh6ng

9 30 kg 500 mm Kh6ng

l0 30 kg 500 mm Kh6ng

ll 30 kg 500 mm Kh6ng

t2 30 kg 500 mm Kh6ng

l3 30 kg 500 mm Kh6ng

t4 30 kg 500 mm Kh6ng

l5 30 kg 500 mm Kh6ng

C6: K6t qui thirva dip vrfi v0t nine 30ks cua tim hrime 330 x 60 x 20 P3

56Bnvailfp Tfli tngng v$t ning CNdu caotrgngtAm
vit nlns 56 v6t nrit xuflt hi$n

7 30 kg 500 mm Kh6ng

8 30 kg 500 mm I(h6ng

9 30 kg 500 mm Kh6ng

10 30 kg 500 mm Kh6ng

ll 30 kg 500 mm Kh6ng

t2 30 kg 500 mm Kh6ng

l3 30 kg 500 mm Kh6ng

t4 30 kg 500 mm Kh6ng

l5 30 kg 500 mm Kh6ng

IQ
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b2 Ti6p tac tidn hdnh thi nghiQm va dQp theo m6 hinh thi nghiQm GBT 23451-2009,
trgng tdm vgt nfing ituqc dua bn 1.000mm

- Miu tht & tr6n sau khi da ti6n hinh tht 15 chu kj, va dfp voi trgng t6m vft ning
dugc dua l6n 500mm theo GBT 23451-2009 md kh6ng th6y *u6t hiQn v6t nut, tii5p tuc
duo. c thi nghiQm v6i 5 chu kj, va <lap voi trgng tAm v4t nflng dugc dua lOn 1.000mm,

Bang CT,Bing C8, Bang C9.

- Sau 05 chu ky ra dflp v6i vQt ning c6 trgng luqng 30kg vdi trgng tim v4t ndng dugc
dua l€n 1.000mm. Quan s6t hai bC mat miu thri kh6ng c6 v6t nut xuy6n qua.

r6t tAm

r6t t6m

tAmxotC7: KOt qui thir va dip vrii vflt nlns 30ks cua t6m hrune 330 x 60 x 12 P3

Sii dnvailfp Tii fipngv$tning Chidu cao hpngtim
vAt nlns s6 v6t nrit xuit triQn

l6 30 kg 1.000 mm Kh6ng

t7 30 kg 1.000 mm Kh6ng

l8 30 kg 1.000 mm Kh6ng

l9 30 kg 1.000 mm Khong

20 30 kg 1.000 mm I(h6ng

C8: KGt qui thir va tlOp vrii v0t nlne 30ks cria tAm tutne 330 x 60 x 15 P3

55 dlr vatl4p Tii @ngvft ning Chiiju caofipngtim
vflt nlns s5 v6t nft xudt triQn

l6 30 kg 1.000 mm Kh6ng

t7 30 kg 1.000 mm Khdng

18 30 kg 1.000 mm Kh6ng

19 30 kg 1.000 mm Kh6ng

20 30 kg 1.000 mm Kh6ng

C9: KGt qui thfrva tl6p vri{ vflt nine 30ks cta t6m tutme 330 x 60 x 20 P3

55 Dnvatlfp Tii trpng vft n{ng
Chi6u cao trgng tim

vAt nlns 56 v6t nrit xuflt hiQn

l6 30 kg 1.000 mm I(h6ng

t7 30 kg 1.000 mm Kh6ng

l8 30 kg 1.000 mm Kh6ng

t9 30 kg 1.000 mm Kh6ng

20 30 kg 1.000 mm Kh6ng

10
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K6t ludn: V6i ci ba loai t6m tucrng 330 x 60 x 20 P3, 330 x 60 x 15 P3, 330 x 60 x 12

P3, vdi chi6u diy t6m tuong kh6c nhau, sau 05 chu kj, va rt4p v6i vat ndng 30 kg, miu
thri kh6ng xudt hiQn v6t ntrt xuy6n qua. 3 m6 hinh thi nghiQm d6u dpt y€u cAu d[t ra
cta GBT 23451:2009.

-.tTi6p tpc thi nghiQm l0 chu kj,ti€p theo v6i treng t6m vat n{ng dugc dua l6n 500 mm- vd 05 chu ki,va dpp voi trong tdm v4t n{ng tlugc dua l6n 1.000mm, ci ba loai fim
ong d6u kh6ng xu6t hiQn vi5t mrt.
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PHU LQC D: Khi nlng chiu u6n

Khi ndng chiu u6n cria rim tucrng tlugc thi nghiQm theo m6 hinh thi nghiQm
quy tlinh cria ti6u chuAn GBT 23451:2009 (hinh Dt).

ILrn^ I;s0$.*4*toQ __450
I - Kh6i luqng th6m tai;

2 -Timth6p rgng 100m, ddy 6mm - l5mm;
3 - G6i di <tQng (cQt th6p * 60mm);

4 - G6i cO Ointr.

Hinh Dl: MO hinh thi nghiQm khi nlng chlu u5n

T6m tuong duoc thi nghiQm li t6m di d4t c6c chi ti6u ngo4i quan vd ch6nh l6ch
kich thu6c.

Dat r5m tu<vng l6n hai g6i ao (hinh Dl). Trong d6, mQt gtli ta g6i co rlfnh, g6i
con l4i le g6i di dQng. Chi€u dei g6i lcrn hon chi6u r6ng t5m tucyng. Khoing c6ch gifra
hai g6i ttugc diOu chinh vC 1I- -100)mm, chi6u ddi cria hai diu ld tuong ducrng nhau.
O6 kh6ng tii trong 2 phit.

Vpt nang ttiS gia tai tr6n t6m tuong tlugc dit sao cho khoing c6ch gifta c6c vft
n{ng tu<rng ducrng, chi6u ddi vAt n{ng bing chi6u rQng t6m tucrng.

Ch6t tai thUc hi€n kh6ng it hcrn 5 c6p. O 4 cdp dAu ti€n, mdl c6p sau khi tlng tii
trong t16 ycn 2 phit, c6p 5 ting tii trgng d6n 1,5 lAn thoi lugng tdm ruong, d6 ycn 5

phrit. Sau d6, n6u titip tqc tdng th6m tai trgng thi theo phucrng thuc tlng tai trong phdn
cAp ndy ti6p fuc ch6t tai cho tt6n khi vtit ilut g6y biph6 hoai.

KhA ndng chiu u6n cria t6m tucrng tlugc tinh bing t6ng cdp trgng tii tru6c khi
t6m tunng bi phri ho4i mQt c6p ldm t6ng tii trgng chia cho ktrOi tuqng cta t6m.

Chi ti6u khi nlng chiu udn du-o. c thi nghiQm tr6n t,5m tucrng hjr hiQu miu nhu

+290x60x10P3;

+430x60x10P3;

+ 330 x 60 x 20P3.

,\1
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l. x6t quf, thi nghiQm khi nrng chiu u6n cria tdm tulng 290 x60 x 10 p3 dugc
trinh biy trong bing Dl.

Kdt qui ctr6t tai t6m rniiiDl: tei 290x60x10P3c6 lll
cip

gia tii
TAi

trgng, kg
T6ng tii trgng, kg Ghi chri

D$ v6ng tai tlirSm gita t6m 0 cm

I 49 49 EQ v6ng tai diOm gita rim 0 cm

2 49 98 EQ v6ng tai ttii5m gita t6m 0 cm

3 49 147 DQ v6ng tai ditim gita t6m 0 cm

4 49 t96 DQ v6ng tai tliiim gita t6m 0 cm

5 49 245 DQ v6ng tai ttiiSm gita tim 0 cm

6 49 294 DQ v6ng tai di6m gita t6m 0 cm

7 49 343
Vtit nut diy cichg6i ai dQng 1,2 m, chi6u

^irQng v6t nut < 0,5 mm.
DQ v6ng tai diiSm gifra t,im 0,5 cm

8 49 392
V6t mrt d6y c6ch g6i ai dQng 1,2 m, chi6u

^ i.
rQng v6t nut < 0,5 mm.

DQ vdng tAi tlitim gifra dm 1,5 cm

9 49 441

Vtit nnt dily cdchg6i ai dQng 1,2 m, 1,5m vi
1,8 m chi6u rQng vtit nut < 0,5 mm.
DQ v6ng tai di6m gita t6m 2,0 cm

10 49 490

Vtit nrrt ddy cichgOi ai dQng 1,2 m, l,5m vd
1,8 m chi6u rQng vtit nut < 0,5 mm.
DQ v6ng tai dii5m gifra t,5m 2,5 cm

ll 49 539

V6t ntrt diy cdchg6i ai dQng 1,2 m, 1,5m vd
1,8 m chi6u rQng vi5t nut < 0,5 mm.
DQ v6ng tpi tlii5m gifra rim 3,5 cm

t2 49 588

V6t nurt ddy cilchgOi ai tlQng 1,2 m, l,5m vd
1,8 m chi6u rQng vtit nut < 0,5 mm.
DQ vdng t4i tlitim gifra t'5m 4,0 cm
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l3 49 637

Viit ntrt diry circhgOi ai dQng 1,2 m, 1,5m vi
1,8 m chi6u rQng v6t nut < 0,5 mm.

EQ v6ng tai tli6m gita t6m 4,5 cm

t4 49 686

V6t ntrt ddy circh g6i ai tlQng 0,9m,1,2 m,
1,5m vi 1,8 m, 2,1mchiCu r6ng v6t nut 1

mm.
DQ v6ng tpi di6m gifra t'5m 4,5 cm

l5 49 735

Vi tri ph6 huj,c6ch g6i di tlQng 1,4 - 1,6 m
DQ v6ng tpi di6m gita tAm tai thoi tli6m chua

ph6 huj,ld 5,5 cm

Ilinh D2: Ch6t tei thi nghiQm khi ning chiu u6n cira tim tulng 290 x60 x 10 P3

"
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Hinh D3: ChAt tei thi nghiQm khi ning chiu u6n cfra t6m tudng 290 x60 x 10 P3

Tim290 x 60 x 10 P3 c6 khOi luqng t6m 111 kg. Khi ning chlu u6n cria t6m ld 6 lAn

ktr6i tuqng t6m.

c. KGt qui thi nghiQm khi nlng chiu uiin cfra t6m tudng 330 x 60 x 20 P3 tlugc
trinh biy trong bing D2.

K6t qui ctr6t tai timD3: tii tAm 330 x 60 x 20 P3 cri 60

Cdp gia
tei

Tii trgng,
kg

T6ng tni
trgng, kg

Ghi chri

1 78,4 78,4 DQ v6ng tai di6m gifta t6m 0 cm

2 18,4 156,8 DQ v6ng tai di6m gifra t6m 0 cm

3 78,4 235,2 DQ v6ng tai tli€m gita t6m 0 cm

4 18,4 313,6 DQ v6ng tai tli6m gifta t6m 0 cm

5 78,4 392 DQ v6ng tai tli6m gifia t6m 0 cm

6 78,4 410,4 DQ v6ng tai di6m gita t6m 0 cm

i,tI
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7 78,4 548,8 DQ v6ng tai tli6m gifra t6m 0 cm

8 18,4 627,2 DQ v6ng tai diOm gita t6m 0 cm

9 78,4 705,6 DQ v6ng tai tti6m gifra t6m 0 cm

10 18,4 184 DQ v6ng tai ditfm gifra tdm 0 cm

11 78,4 862,4 DQ vdng tai di6m gifra t6m 0,5 cm

t2 78,4 940,8 DQ v6ng tai <1i6m gita t6m I cm

l3 78,4 1019,2 DQ v6ng tpi tli€m gifra rim 1,5 cm

t4 78,4 1097,6 DQ v6ng tai diiim gifra t6m 2 cm

l5 78,4 tt76 DQ v6ng Bi diiSm gifta t6m 2 cm

T6m 330 x 60 x 20 P3 c6 kh6i lugng tdm253 kg. Khi ning chfu u6n cira t6m
lon hcrn + lin th6i luqng cira t6m.

Hinh D4: ChAt tei thf nghiQm khi nlng chiu u5n cria t6m tudng 330 x 60 x 20 P3

I.l

i

l

filrrs,t
dtndinfusr&*qn Br

' 1J-1lfS:l11Ti:1,.:',r -

!1
I

re{iffi- j"l

q



vrPN cHUYeN NCANU ng TONC

c. Xtit qui thi nghiQm khi ning chiu uiin cria tdm tudng 430 x 60 x 10 P3 duqc
trinh biry trong bing D3.

K6t qui ctrit tai tim 430 x 60 x 10 p3 c6 khiiiD3: tfli tim 430 x 60 x 10 P3 c6 160

uap
eia tii

Tei
trong, kg

T6ng tii
trong. kg

TAm 1 Tdrm2

EQ v6ng tai di6m gita rim
lcm

EQ v6ng tai tli6m gita t6m
0cm

I 58,8 58,8

VCt ntrt ddy cdch g6i di
ilQng 2 m, chidu rQng vi5t

nut < 0,5 mm.
DQ v6ng tai diiSm gifra t6m

2cm

DQ v6ng tai <li6m gita t6m
2cm

2 58,8 lll,6

VCt mrt d6y cilch g6i di
dQng 2 m, chi6u rQng vdt

nut < 0,5 mm.
DQ v6ng tai diiSm gita tim

7cm

EQ v6ng taidi6m gita t6m
3cm

3 58,8 176,4

VCt mrt d6y crich g6i di
ilQng 2 m, chi6u rQng v6t

nut < 0,5 mm.
D9 v6ng tai cli6m gifta dm

10 cm

D9 v6ng tai ttitim gifra t6m
4cm

4 58,8 235,2

VOt mrt tl6y crich g6i di
tlQng 2 m, chiOu rQng v6t

nut I mm.
DQ v6ng tai tti6m gita t6m

11 cm

D6 v6ng tai ttirSm gita t6m
5cm

5 58,8 294

VOt mrt d6y crich g6i di
dQng 2 m, chidu rQng vtit

nut 1,2 mm.
DQ vSng tai di€m gita t6m

l5 cm.
TAm bi ph6 ho4i

D$ v6ng taidi6m gita t6m
6cm

6 58,8 352,8
DQ v6ng tai tli6m gita t6m

7cm

7 58,8 411,6

Vi5t nrit i16y cech g6i ai
dQng 2 m, chi6u r6ng v6t

ntt < 0,5 mm.
DQ v6ng tai tliiim gita t6m

9cm
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8 58,8 470,4

Vet nut d6y c6ch gOi Oi

d6ng 2 m, chi6u rQng v6t
nut < 0,5 mm.

DQ v6ng t4i tli6m gita t6m
1Ocm

9 58,8 529,2

VOt ntrt d6y crlch g6i di
dQng 1,2 m, 1,5m, 1,8 m,
2,lm chidu rQng v6t nut <

0,5 mm.
Eq v6ng tai di6m gita t6m

I lcm

10 58,8 588

VOt nut d6y c6ch g6i di
dQng 1,2 m, 1,5m, 1,8 m,
2,lm chidu rQng vtlt nut <

0,5 mm.
DQ v6ng t4i di6m gita tdm

l3cm

ll 58,8 646,8

VOt nut d6y c6ch g6i di
dQng 1,2 m, 1,5m, 1,8 m,
2,lm chidu rgng v6t nut <

0,5 mm.
DQ v6ng tai ctitim gita t6rn

17cm.

TAm bi ph6 hoai

T6m tucrng 430 x 60 x 10 P3, luqng t6m 165 kg, dugc thi nghiQm v6i 02
t6m.

T6m thu nh6t, khi k6 l6n gOi Oo vpn chuy6n c6 va cham n6n gdy ra ,6t nut dgc
tu c4nh 6m sang canh ducrng, d vi tri gita t'im. Khi giatilitltin c6p giatili tht 5, t6m bi
ph6 ho4i. Khi ning chiu u6n cria t6m chi tt4t 1,42 hn khOi luqng t6m. K6t qu6 ndy
kh6ng ilpt y0u ciu cria ti6u chuAn GBT 23451:2009. Ki5t qui ndy cho th6y khi t6m c6

vtit ntrt k6o ddi sutit chiCu ngang dm thi cin c6 il6nh gi6 clti <lua ra phuong 6n tQn dung
st dqng cU thi5.

T6m thu hai bi phd ho4i t4i c6p gia tii thir 11. Kha nlng chiu u5n ctia t6m ld 3,5
tin ttrOi luqng t6m.

Ktit luin: Khi n5ng chfu u6n cua t6m tucrng kh6ng nh6 hcrn 1,5 lin tii trgng bin thdn

tctrOi

cira tim, ttim bio ydu cAu duo. c neu trong ti6u chuin GBT 2345l:2009.
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PHU LUC E: Khi nlng treo vQt ning

Khi ndng treo vft n[ng cta t'im tu<rng tlugc thi nghiQm theo m6 hinh thi
^lnghi€m y6u cdu trong ti6u chuAn GBT 23451:2009.

Sau khi llp dlrng l5m tu<rng l6n khung thi nghiQm, d vi tri cao 1.800 mm theo
chiAu dimg ctra t6m tu<rng, cit l5 c6 d0 siu x chi6u cao x chiAu r6ng ld 50mm x 40mm
x 90mm. Sau khi ve sinh s4ch, dtng Wa xi mdng Ae Ainn vpt treo (hinh E1). Kho6ng
c6ch gifra 15 treo v4t n{ng vd m{t tdm tuong ld 100mm.

Hinh El: Thanh tneo

Th6ng qua 16 tron cta thanh treo (hinh El), treo v4t n{ng thri nhAt c6 kh6i lugng
50kg tl6 y6n 5 phrit. C6p thri hai ting thdm 500N, tli! y6n 24h. Quan s6t m{t t6m tudng,
phin xung quanh khu v.uc treo kh6ng c6 vtit ntrt chidu rQng qu6 0,5mm trd l6n.

Chi ti6u khi n[ng treo vft nflng dugc thi nghiQm tr€n c6c r5m tucrng (i hiQu nhu
sau:

+ 330 x 60 x l2P3;

+330x60x15P3;

+330x60x20P3.

f6t qui trinh bdy trong bing El.

| / //', / ././11 l./
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xot

Hinh E2: Thf nghiQm treo vflt ning

El: thi khi nlng heo

CAp gia tii Thiri ili6m Tii tryng N Tdng tiitrrgng N Ghi chri

1 0h 00 phirt 500 500

2 0h 05 phrit 500 r.000

3 24h 00 phrit 1.000 Kh6ng c6 v6t ntrt

4 48h 00 phrit 1.000 Kh6ng c6 vtit nurt

5 120 gid 1.000 Kh6ng c6 v6t nut

.t,

lr
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Hinh E3: Vi trf gin thanh treo kh6ng xuflt hiQn v6t nrfrt

Nhan x6t T6m tuong tti chiu luc treo 1.000N trong 24h. }/rdt t'5m tucrng xung quanh

khu vuc treo kh6ng c6 vtit nut.

Titip tuc duy tri tai trgng. D6n thoi tli6m l0 ngiy sau khi treo, xung quanh khu vuc
treo vdt n{ng kh6ng c6 xu6t hiQn vtit nrrt.

K6t luin: Khi ndng treo vft n{ng ctia t6m tucrng thoi min y€u ciu duoc ndu trong
ti6u chuin GBT 2345l:2009.

2n
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PHU LUC F: DQ im
Chi ti6u d0 Am ttugc ti6n hdnh tr€n miu thi nghiCm c8t tu t6m tucrng tuong lcjr hi6u 330
x 60 x 12P3,330 x 60 x 15 P3, 330 x 60 x 20 P3. KOt qun thi nghiQm trinh bdy trong
bing Fl, F2, F3.

am maBrlng Fl: mmiu330x60x12P3

S6

TT
Kh6i luqng mfru, mm DQdm,%

Trgng thdi s6y kh6 Tr4ng thii 6m Tirng vi0n Trung binh

I 69,5 75,0 7,9

8,02 71,8 77,6 8,1

3 71,2 16,8 7,9

Bing F2: DQ Am miu 330 x 60 x 15 P3

S6

TT
Kh6i lugng miu, mm DQ Am, %

Trgng thii s6y kh6 Tr4ng thii Am Tirng vi6n Trung binh

I 88,2 93,8 6,3

7,22 92,3 99,1 7,4

3 88,5 95,4 7,8

Bing F3: DQ 6m miu 330 x 60 x 20 P3

s6
TT

Kh6i luqng miu, mm DQ im, %
Tr4ng thii s6y kh6 Tr4ng thii im Tirng vi6n Trung binh

I 112,4 125,0 ll,2
I 1,32 I16,3 129,1 I 1,0

3 I l8,l 132,0 I 1,8



vIEN cHUYEII NceNH sE roNc

PHU L(IC G: KhSi lugng 1 m2 tim tuirng

Chi ti6u ttrOi luqng th6 tich tr0n 1 m2 t6m tudng tlugc ti6n hinh v6i t6m tucrng lcj'hi6u
330 x 60 x 12 P3, 330 x 60 x 15 P3, 330 x 60 x 20 P3. Ktit qui thi nghiQm trinh bdy
trong bing Gl, G2.

MIu thi nghiQm duoc gia c6ng tu t6m tudng tr6n. M6i tdmlly 3 mdu kich thu6c theo
chi0u ddi t6m 50 cm, kich thu6c r6ng cta miu bing kich thu6c chi6u rQng t6m.

x
mau

xtrSi tutrnsttr6 tictr tim

G1 Kich thmic miu thi

Kf hiQu
mau

STT
mau

Kfch thuric mfru, mm

Chiiiu diri Chidu rQng Chidu diry

Chi6u
dii

trung
binh

Chi6u
r0ng
trung
binh

Chi6u
div

trung
binh

330 x 60
x l2P3

MIu I 501 500 505 601 601 600 il9 t20 t2l 502 601 120

Miu 2 505 505 506 602 601 600 t20 r20 120 505 601 120

Miu 3 514 5l I 517 600 601 600 r20 120 t20 514 600 t20

330 x 60
x15P3

Miu I 498 500 500 600 600 600 149 150 150 499 600 150

MIu 2 478 480 480 600 600 600 150 150 150 479 600 150

Miu 3 489 490 490 599 600 s99 150 150 150 490 s99 150

330 x 60
x20P3

MIu I 503 500 501 s99 600 s99 200 200 200 501 s99 200

Miu 2 515 520 517 600 599 599 200 200 200 5t7 599 200

Miu 3 5ll 507 505 600 600 600 200 200 200 508 600 200

G2: tich

Kf hiQu miu

Kich thuric tAm,
mm

Trgng
lugng
tflm

trung
binh. ks

Kh6i
luqng

th6
tich,

ks/m2

Kh6i luqng
th6 tfch, quy
tl6i ra tim
chidu diry

10cm, kg/m2

xtr6i luqng
ttr6 tictr t6m
tudng, kg/m3Chidu

dni
Chidu
r0ng

330x60x12P3 3.300 600 146,1 74 61,5 615

330x60x15P3 3.300 600 18r,2 92 61,0 610

330x60x20P3 3.300 600 240,4 t2t 60,7 607



VIEN CHUYPN NCENH SE TONC

PHU LpC H: Cudng iIQ chiu n6n

ChuAn bi miu du-o. c ti6n hdnh theo ti6u chuAn GBT 23451:2009, vi6c n6n mdu
vd c6c he s6 l6V theo TCVN 7959:2011. Chi ti6t nhu sau:

Citllry miu thri c6 <10 ddy ld dQ dey cria t6m tudng, chi€u cao ld 100mm, chi6u

- dii ld l00mm theo hudng chi6u rQng cua t6m tuong, 3 mdu tht le mQt t6 miu.

Xri li b6 mat dudi vd tr6n cria miu thtr, lim n6 trd thdnh hai bA m{t song song
- v6i nhau vi vu6ng g6c v6i ducrng tryc cQt trdn cria 16 tr6n miu thri. C6 thiS sri dgng

vfra xi ming ilti xri lli bC mAt tr6n vd b€ mat du6i, d6ng thoi dirng thu6c ngang aO aieu

chinh.

Mdu tht di dugc xti l1i bA m{t, d{t trong ili6u kiQn phong thi nghiQm bio du&ng

72h.

Iru6c khi ti6n henh tht n6n, m6u thr? phni o trpng th6i Am tu 5 % <16n 15 % k}ri

x6c dinh theo TCVN 3113:1993. Niiu m6u thri c6 tlQ 6m l6n hon 15% thi phdi s6y o

nhiet d0 (70 + 5) "C.

Do kich thu6c timg vi€n miu di chuin bi (m5u hinh lpp phuong), chinh x6c toi 1

fllm.

Eat tung vi6n m6u l6n thcrt n6n sao cho luc n6n dugc truydn theo phuong vu6ng

g6c voi phucrng truong nd khi ch6 tao g4chza

Tuj, theo c6p cu<n g tlQ chfu n6n dg tinh, chon t6c d0 gia tAi nhu sau.

0,05 MPa trong mQt gidy a6i vOi c6p cucrng d9 82 vd 83:

0,10 MPa trong mQt gidy Otii vOi c6p cu&ng d0 Ba;

0,15 MPa trong mQt gi6y AOi vOi c6p cudng tt6 86;

0,2 MPa trong m6t gi6y OOi vOi c[p cuong dg 88.

Chi ti6u cudng tlQ n6n tluo. c tiiSn hdnh tr€n m6u thi nghiQm cEt tu dm tuong lcj'

hiQu:

+430x60x10P3;

+290x60x10P3;

+330x60x15P3.

Ktit qu6 thi nghiQm trinh bdy trong bing Hl, H2,H3.



VIEN CHUYENNCENU NP TONC

Bing Hl: Cudng iIQ chiu n6n miu 430 x 60 x 10 P3

S6
TT

Kich thufc
bd mit chiu n6n

(mm)

DiQn
tich bd
mit
chiu
n6n
(F),
mm2

chieu
cao

x
mau
thu,
mm

HQ s6

chidu
cao

7
mau
thfr
(f)

Tni
trgng
phn
ho4i
(P),
N

Cudng iIQ chiu
n6n

(R:uB.P/F),
N/mm2

c. dii C. rQng Tirng
vlen

Trung
binh

I 99,9 100 9.990 100 1 44.600 4,46

4,392 99,5 101 10.050 100 I 4s.000 4,48

3 99,3 99,3 9.860 100 I 41.600 4))

Bing Hl: Cuirng tIQ chiu n6n miu 290 x 60 x 10 P3

S6
TT

Kfch
thuritc
bd mit

chiu
n6n

(mm)

DiQn
tich bd

m4t
chiu

n6n (F),
mtn2

DiQn.
tich bG

mit
ch!u
n6n
(F),

,mm'

chi6u
cao
mau
thu,
mm

HQ s6

chidu
cao

1mau
thfr
(f)

Tii
trgng
ph6
ho4i
(P),
N

Cudng tIQ chlu
n6n

(R:up.P/F),
N/mm2

C. diri C. rQng Tirng
vlen

Trung
binh

1 100 100 10.000 100 I 44.s00 4,45

4,382 101 101 10.201 100 1 45.700 4,48

a
J 103 101 10.403 100 I 43.900 4,22

Bing Hl: Cudng iIQ chlu n6n 330x60x15P3
S6
TT

Kfch
thurfc
bd mit

chiu
n6n

(mm)

DiQn
tich bdl

mit
chiu

n6n (F,),

mm2

DiQn
tfch bii
mit
ch!u
n6n
(F),
mm2

Chi6u
cao
mau
thu,
mm

HQ s6

chi6u
cao
mau
thfr
(p)

Tei
trgng
ph6
ho4i
(P),
N

Culng tIQ chiu
n6n

(R=uf.P/F),
N/mm2

c. dii C. rQng Tirng
vten

Trung
binh

1 100 100 10.000 100 l12 40.100 4,81

4,682 100 101 10.100 100 1,2 38.800 4,61

3 100 t02 10.200 100 1,2 39.200 4,61

xmau

'ta
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PHU LUC I: HQ sti troi mdm

ChuAn bi mdu tii5n hdnh theo ti6u chu6n GBT 23451:2009,nhu sau:

2 t6 m6u thi nghiQm h0 s6 horl mdm tlugc cit tu mQt t6m tucrng, sao cho m6u
thri c6 dQ dny ln dQ ddy cria t5m tufog, chi6u cao ld 100mm, chi0u dei ld l00mm, t6ng
cQng 6 vi6n m5u, chia ldm 2 t6 miu, mOi tO 3 vi6n.

Xt li bC mit tr6n vd b6 mpt du6i ctia m6u thir tl6m b6o cho b€ mf,t song song
voi nhau vd vu6ng g6c voi phucrng cdn l4i.

T6 miu tht nh6t sau khi xti lj'b6 m{t, tlem s6y kh6 trong bu6ng s6y t6i kn6i
lusng kh6ng AOi (*riet d0 s6y 70 "C).

Td miu thri hai, sau khi xri lj'bd m{t, dem ngdm vdo nu6c, sau 48h vot ra, dring
khin Am hu kh6 bC mat.

T6 miu thri nh6t sau khi tlugc s6y kh6 vd t6 miu fiA 2 sau khi ngim b6o hod
nudc dirng thudc th6p thing lin luqt tlo kich thudc chiOu dii vd chi€u rQng cira m{t
n6n tr6n miu thir, l6y gi|tri trung binh, ldm trdn tdi lmm.

D{t miu thir tr6n thcyt n6n ctra m6y n6n, d6 cho tludng tryc cria mdu thu trung
voi trung tim cria thot n6n tr6n m6y n6n, tdng tai trgng voi t6c dO 0,05 MPa/s - 0,10
MPa/s, cho ttiSn khi m5u thri bi phd hoai. Ghi ch6p tii trgng ph6 hoai lcrn nh6t p.

Cuong ttQ chiu n6n cua m5i m6u thri tinh theo c6ng thric sau, ldm tron tdi
0,1MPa.

R=

Trong c6ng thric:

R - cudng dQ chiu n6n ctia m6u thu, tton vi ld MPa;

P - tai trgng ph6 hopi, tton vi ld Newton (N);

L - chi6u ddi mit chfu 6p ctia mdu thri, dcrn vf ld mm;

B - chi€u rQng m{t chlu 6p cria miu thri, don vi ld mm;

Cuong d0 chiu n6n cria t6m tuong tinh theo 916 tri trung binh s6 hgc cria cucrng

t10 chiu n6n tr6n 3 m6u thir, lim trdn t16n 0,1 MPa. N6u ch6nh lQch gifra cudng d0 chiu
n6n (Ri) cua mQt m6u thri trong d6 vd 916 tri binh qudn (R) cuong d0 chiu nen cia 3

miu thir vugt qu6 2O%R thi gi6 trl cunng t10 chiu n6n tinh theo gi6 tri trung binh s6

hgc cria cudng d0 chiu n6n cria hai m6u thtr kia; N6u ch6nh lQch gita hai miu thtr vd R
vugt qu6 quy ilinh thi ktit qui thi nghiQm v6 hiQu, l6y m5u lai de ki6m tra.

He s6 hoi mAm dugc tinh theo c6ng thuc (2), ldm tron toi 0,01.

L.B

2<
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E1
t= no e)

Trong c6ng thirc:

I ld He sO ho6 m6m;

Rr ld gi6 trf trung binh cuong tlq chiu n6n ctia miu thtr trong tr4ng th6i
bdo hda nu6c, tlon vi ld MPa;

Ro li gie tri trung binh cudmg ttg chiu n6n cria miu thri trong tr4ng th6i
kh6 tuyQt d6i, don vi ld MPa;

Chi ti€u cudng tlQ n6n tlugc ti6n hdnh trdn miu thi nghiQm cit tu flm tuong lcf
hiQu lAn luqt li:

+430x60x10P3;

+290 x60x 10P3;

+330x60x15P3.

K6t qui thi nghiQm trinh bdy trong bing I1, lI2,II3.

s() noa mem mau

so noa mem mau

I1 hori 430x60x10P3

STT

Tr4ng thii ngAm nufc 48h Tr4ng thii kho
fte so

hoi
mem

Culng tlQ vi6n
miu, MPa

Culng iIQ
trung binh,

MPa

Cuirng tIQ vi0n
mf,u, MPa

Cuirng iIQ
trung binh,

MPa

1 2,84

2,91

4,36

4,44 0,662 2,94 4,51

1
J 2,96 4,45

t2 ho{ 290x60x10P3

STT

Tr4ng th6i ngAm nufc 48h Tr4ng thii kho
HQ s5

hoi
mem

Culng tIQ vi6n
mfiu, MPa

Culng tIQ

trung binh,
MPa

Cudng iIQ vi6n
mfiu, MPa

Cuong tlQ
trung binh,

MPa

1 2,91

2,91

4,38

4,39 0,662 2,89 4,39

3 2,93 4,4

2.4
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so13: ho6 x60x15P3

STT

Tr4ng thii ngim nuric 48h Trlng th{i kh6
HQ s5

hoi
mem

Cudng tIQ vi6n
miu, MPa

Cudng rIQ

trung binh,
MPa

Cudng iIQ vi0n
m6u, MPa

Cuong ilQ
trung binh,

MPa

I 3,11

2,99

4,68

4,69 0,642 2,89 4,79

3 2,97 4,59
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PHU LUC K: DQ co khd

Chuin blmlu:

Miu thir tlugc cit tu rim tuong theo huong ddi cira l5m tu<rng, tuc m5u thir c6
chi6u cao l00mm, chidu dei ld chi6u rQng cria tAm tucrng, ilQ ddy ld tlq ddy cira rim
tuong, 3 tuin ld mQt t6 m6u thir, ba m{t miu thri kh6ng duoc c6 c6c khi6m khuy6t nhu
v6t nurt co th6 nhin th6y, l5 khi, tO ong.

O chinh gita ctra bC mit hai iliu m5i mdu thir khoan mQt 16 c6 dudng kinh
8mm - 10mm, d0 sdu 14mm - 16mm (ni5u bO m4t dAu miu thir li rdnh l6m, c6 th6 xri
ly ciltbing, sau d6 khoan t61, AO vfra xi ming ho4c ch6t kiit dinh cimg kh6c c6 natri
silicat dung hda vdo trong 16, su dUng thudc c6 tlQ chinh x6c t6i 0,01mm di5 do chidu
ddi rlr vd nz cta hai ddu co, sau d6 vui dAu co trong 15, lem cho tludng trung tdm cfia

m6i Oiu co dAu trung vdi duong trung tdm cria m6u thu, hon nfta ldm cho chi6u ddi
cria dAu do o phAn lQ ra ngoii m5u thtr t16u nim gita 4mm - 6mm.

Miu thri sau khi chuAn bi xong cin kii5m tra tliu do c6 iluo. c lip chic chin
kh6ng, n6u kh6ng chic chin, phai lip l4i. Ngim m6u thri t16 chu6n bi xong vdo trong
nudc 20oC + 2oC, m{t nu6c cao hon miu thtr 20mm, ngim72h.

L6y miu tht tir trong nu6c ra, ding khdn ucrt vit kh6 lau nu6c bO mdt vd lau

s4ch tliu tlo, l4p ttc dung thudc c6 t10 chinh xilc toi 0,01mm dil do chi6u dni ban ttAu

Lr (chria dAu co), ho{c st dgng cdc thiist bi tto k*r6c c6 ilQ chinh x6c kh6ng duoi
0,01mm, nhu: dtng dgng cp do chi6u ddi c6 kdm bing chi s6 dC tlo luqng thay t16i

chi6u ddi m6u thri.

Dit mdu thu vdo trong phdng c6 nhiQt dO Q7 + 2) "C, ttQ Am tucrng AOi SOX +
5o/o,fi6nhdnh tlo gi|tri co, m5i ngiy do I lAn, cho d6n khi tlat dugc cdn bing co, trrc

ld gi6 tri bi6n tlqng do chiOu ddi nh6 hon 0,0lmm, do dugc chi6u ddi Lz sau khi s6y

kh6 miu thft (chria diu co).

Thi nghiQm do co khd be t6ng ch6 tao t6m tuong du-o. c thyc hi6n tr€n c6c mdu ky
hi€u:

+330x60x10P3;

+330x60x15P3;

+330x60x20P3.

Ktit qui dugc trinh bdy dudi ttiy.

kI, Kit qud ilo co md, $0 x 60 x 10 P3

?,4
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K6tqui do co miu

mau

K1. do co miu 330 x 60 x 10 P3

STT
Thoi

tf6mtb

tC$itrqrgnguGD CtriilutlXndutU
Ke que ftth totut: d0 eiln$L%r,li ftay dbi d*rt

dili(a\nmln

A B C A B C A B C

W e W e W ti

I Sarl&i
siyt*n

r7992 17637 177,fi

2

Sarl&i
gindau

&)
1915s 1q2fi 19551

3
Saul&i

r€am
2s\67 2Sn 2s221 2M,ffi 2M972 2M,8X) 373 vl 319

4 fart 248ff 248$2 249$s zf/'fiI ru%e 2M,887 319 4,44 31,8 {,015 30,6 4pls

5 ra[z ?3852 2XA3 ?3846 2f/,576 2MW MW ?5,1 4,049 249 {,034 242 4,AD

6 I-ur: ?3130 2nx 231,97 2f/.574 ruw 204,880 ))1 4,059 2tA {p39 n5 {,049

7 rar,+ 2219r 219,10 222# 2M,63 2M9s3 ?M,U4 164 4,112 l5,l 4,093 l5,l 4,0-ts

8 fanS 2@N w23 2r+ts M,6fl 2My8 2MW e9 4,176 e5 4,117 t0J 4,117

9 fare 2G,m 205,86 2Mfi 2M,&7 2j/.941 2M$s9 64 { l9l 75 4lsl 73 41sl

l0 tfIr-t nt@ 24357 2MN ruf/7 2il938 M,8X s5 {,l9l 63 { 166 5q 4,166

ll fart ntJ6 nt19 ns28 ru,&3 2M937 M,8y 4,171

K2. m co kh6 mflu 330 x 60 x10 P3

STT TOn chi tiOu Dcrn vi K6t qui - Results

I
Thay tt6i chi€u dni t4i

W:30% (e:o)
mm/m -0,03 -0,02 -0,02

2
Thay AOi ctri6u ddi tai

W:6% (eo)
mm/m -0,19 -0,17 -0,16

J

DQ co khd - (e) mm/m

- Tring m5u -0,16 -0,15 -0,14

- Trung binh -0,15

?o
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Bi€u clo biEu di*in rf6 co kh6

w ta-
.GtEE

ra ),r'.

'! !l._€
o<C nJ

>. -"{,
.Et.

-q:!uu

-0.180

-0,160

-o, t4{l

-0 130

-0,100

-0,080

-0,060

-0,u1{,

-o.oan

0,o00
0,0 5,0 10,0 15,0 20,0 !5,0

o$ frrn - !,{oisture, a.4

Hinh Kl: DQ co kh6 330 x 60 x 10 P3

t5,0

\.

h
I
\

\ \

\ \
I

\"." \

\ \\

\ \
N \
-\={ \\5* \

&r

ln
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k2, Xdt qud ilo co mdu fiO x 60 x I5 P3

K6tquitloco m6u

mau

K2. KOt qui tlo co miu 330 x 60 x 15 P3

STT
Thoi

OOrnOo

tcditrprgnfu(nD cniilraun6utU
Kit qui 6nh tutur AA iim gWXr{i tuy eii d*ir

din(o.\nrn/m

A B C A B C A B C

W e W e W e

I Sau khi
s6y kh6

175,22 173,34 1 73,1 0

2

Sau khi
gin Aiu
do

186,90 187,54 190,65

J
Sau khi
ngdm

244,44 244,11 248,47 204,s84 204,972 204,890 32,8 32,6 33,4

4 Lan I 241,52 241,00 245,00 204,58 I 204,968 204,887 31,2 -0,0 r 5 30,8 -0,020 3l,4 -0,015

5 Ldn2 239,01 239,10 241,36 204,572 2M,962 204,880 29,7 -0,0s9 29,7 -0,049 29,3 -0,049

6 Lin 3 208,30 208,23 2l I,l5 204,562 204,954 204,874 12,2 -0,108 l 1,9 -0,088 I 1,8 -0,078

7 Lan 4 202,69 203,67 206,30 204,553 2M,948 204,865 9,0 -0,t52 9,3 -0,117 9,0 -0.122

8 LAn 5 200,16 200,79 204,28 204,551 2M,943 204,859 7,6 -0,161 7,6 -0, l4 I 7,9 -0,151

9 Lin 6 198,56 199,38 202,63 204,548 204,938 204,856 6,7 -0,176 6,8 -0, l 66 6,9 -0,166

l0 LirT 195,98 196,99 200,00 204,538 204,934 204,849 <) -0,225 5,4 -0, I 85 5,4 -0,200

K2. co kh6 mnu 330 x 60 x15 P3

STT TGn chi tiOu Don vi Kiit qui - Results

I
Thay t16i chi6u ddi tai

W:30% (e:o)
mm/m -0,05 -0,04 -0,04

2
Thay tt6i chi6u ddi tai

W:6% (eo)
mm/m -0,20 -0,18 -0,19

J

DQ co kt6 - (e) mm/m

- Timg mdu -0,15 -0,14 -0,15

- Trung binh -0,15

A1
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Ei€u gO Uieu di6ndO co ktro

GtS
-J.ktEE

tty I

tst.-..i
{'J J

>, tr_

-0,J([

-U.II'

-0.:{n

-0,150

0,100

-q0s0

0,000
0,0 5,] 10,0 15,0 10,0 25,0 30,0

DQ Am - Moisture, o%

Hinh Kl: DQ co kh6 330 x 60 x 15 P3

tt
\

1

Y----
}::* b

u

t
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B, Kh qud ilo co mdu fiO x 60 x 20 P3

K6t qufl tlo co mfiuK2. tlo co miu 330 x 60 x 20 P3

STT
Tld

OernOo

tCfitr-urgn6uGrD Ctrilr*irim6uCl
rcit que mrn tom dA AEWt%\,n ftxy dfi di6u

dii(a\mrln

A B C A B C A B C

W e W ti W e

1 Sm l&i
s.ivmp

1722. 169.34 170,10

2 Sar l*ri

si^ dtor

&

18590 r87y 190,65

J Sar ldri

rBm
248fi 24647 24911 M5U 2UyD 2M,g 3s;7 34,8 v5

4 fan t 23r.52 2vA3 2v# z}.58r 2Mffi 2Mff7 28,8 4pls n,7 4,CI0 x,8 4,015

5 rkz 22216 222i01 223.52 m576 2UW 204,883 n5 {p3e nl 4,W te3 4,034

6 ra,: 21991 219,10 2n36 2M572 MX2 2M,880 18,6 {,059 18,6 {,049 175 {,049

7 r,r,+ 2rsfi 21521 2r6J6 2M,ffi ?M9s8 ?M$76 165 {,078 t63 {,068 153 {,068

8 farS 2ffi0 2tr,23 211,15 Mfi2 2U9s4 MSl4 rL4 {lm 122 {,088 rz0 {,078

9 f^arO 205,ffi 20sff ry4',l 2M'ss 2M9s3 ?M$7r 10,6 4,142 10,8 {,093 l0J 4,D3

l0 fanZ NL6e 203.67 2f630 ?I/.5s3 2U% 2M,f55 e2 4,19 e5 4,117 e2 4,1D.

1l farS an,16 m:7e 2M28 ru5st 2MyB ?M,fl59 7,7 q16l 7,8 { l4l 8p { l5l

t2

l3

fang

fartO

lq]56

l%30

19938

19791

N\63

mff

2M#

2M,%

?0/.938

?j/.937

2M,8X

zjJ/,$s3

68

5,5

4,176

{,l%

79

5,6

4,16

4,lTl

7p

55

4,16

qlsl
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K2. co khd mIu 330 x 60 x20 P3

STT TOn chi ti0u Don vi Kdt qui - Results

I
Thay tt6i chiAu ddi tai

W:30% (e:o)
mm/m

-0,01 -0,02 0,00

2
Thay <16i chi€u dii tpi
W:6% (eo)

mm/m
-0,19 -0,17 -0,18

J

DQ co kfi6 - (e) mm/m

- Timg m6u -0,18 -0,15 -0,18

- Trung binh -0,17

mau

gieu o6 nieu oi6n ilo cokh6
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