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Gi6i thiéu mét sé6 phuong phap

xéc dinh hé s6 ma sat (COF) cua vat liéu

Nguyén Vin Trung!

'Trung tdm Gém st Thuy tinh, Vién Vat liéu xay dung

T KHOA TOM TAT

COF Bai viét dudi day gidi thiéu mét sb phuong phap xac dinh hé s6 ma sat cho vat liéu 1am san, dudng di

H¢ s6 ma st duoc st dung trong hé théng tiéu chudn tai cdc khu vie trén thé giéi. Pong thoi giGi thiéu mdc phéan loai,
PTV khuyén nghi Iita chon hé sb ma sat theo khu vige st dung tai cac hé théng tiéu chuén ndy. Theo d6 c6 bén
SRV phuong phap chu yéu duoe st dung bao gdm: Con trigt dong (phuong phap A), con truot tinh (phuong
BPN

phép B), san nghiéng (phwong phap C) va con lic (phitong phap D).

Phép thi ma sat san nghiéng
Phép thit ma sét con lic
Phép thtt chéng tron

Phép thit chéng truot
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COF This paper introduces some methods determination coefficient of friction of flooring, and walking material
Coefficient of friction in standard systems in other areas. Moreover, they intend classification, and recommendation to select
PV satisfying coefficient of friction in using areas. There are 4 main methods are used: Dynamic slider (method
::\II A), static slider (method B), Ramp test (method C), and pendulum test (method D).

Ramp test

Pendulum test
Skip resistance

Slip resistance

1. Gi6i thiéu chung

Trong thutc té st dung hién nay, c6 khéng it céc tai nan gy chin
thwong, 1am anh huéng dén stic khée, tinh mang ctia ngudi sit dung,
dic biét véi cac dbi twong d& bi tén thuong nhw ngudi gia, tré em,
ngudi khuyén tét...c6 tit viée trivot nga khi di chuyén trén san, duong
di. C6 nhidu nguyén nhan, trong d6 viéc thiét ké, thi céng, lwa chon
loai vat liéu 1am san c6 hé s6 ma sat khong phit hop, d& gay trugt nga.
& cac khu viie phat trién, viée san xuét, stz dung céc hang héa lam vét
liéu x4y dung budc phai tuan thii cac quy dinh vé an toan va kha ning
tiép cén sit dung, cdc cong trinh xiy dyng phai dugce thiét ké va xay
dung khéng gay ra céc rii ro vé tai nan hoic nguy co trong dich vu
hodc hoat dong nhu trugt, ngd, va cham, bong, dién giat, thwong tich
do nb va trdm cip. Do vy cac hang héa vat liéu xay dung phai duge
biéu thi théng tin tinh ning k§ thuat dé ngudi sit dung hiéu va lya
chon stt dung phit hop véi yéu cau.

Pbi véi vat liéu 1am san, duwong di hé s6 ma sat 1a mot chi tiéu ki
thuét quan trong, thé hién kha ning chéng tron trwot khi con ngudi
di chuyén trén d6. Tit &6 danh gia v& mitc nguy co, rii ro c6 thé xay
ra tai nan khi s dung. Hé s6 ma sat duoc dinh nghia 13 “Ty s6 giita
Iute tiép tuyén va tai trong thing ditng 1én con trugt. G mot sb phiong
phép ty sb nay tuong dudng véi tiép tuyén ciia géc giita san nghiéng
va dudng nim ngang”[1].

*Lién hé tac gia: nguyentrungslc@gmail.com

Mot sb thuat ngit dé chi hé sb ma sat:

COF: coefficient of friction

PTV: pendulum test value

SRV: slip resistance value

BPN: british pendulum number

Hién nay khéng c6 mot phitong phap théng nhit dé xac dinh d6
hé s6 ma sat, c6 4 phwong phép song song ton tai:

+ Con lic (Phuiong phap D)

+ Cén trugt tinh (Phuong phép B)

+ Con trugt dong (Phuong phap A)

+ San nghiéng (Phuong phéap C)

Trong ISO 10545-17 (hién da hét hiéu luc) va trong TCVN 6415-
17 c6 s dung 3 phuong phép A, B va C.

Khu vie Bic My thuong st dung phuong phip B theo ASTM
C1028.

Tiéu chuén Ptic DIN 51130, 51097 dua ra phitong phép C.

BS EN 16165 ciing dua ra 3 phuong phap la B, C va D.

Tai khu vic Chau Au cdc nha san xuét gach thudng st dung
phuong phap A va C dé danh gid hé s6 ma sat. Sau nay ho sit dung
thém phwong phap D khi né duoc Hoi ddng tiéu chudn Chau Au
CEN/TC 178 thém vio tit tiéu chuén thitc nghiém lién minh Chau Au
ENV 12633.

Phuong phap san nghiéng Ptic duge chip nhap réng rii nhét
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(Chau Au, Uc va New Zeeland, Singapore, Vién Gach gbm My va cac
khu vife chiu anh hwéng khac). N6 dia trén 2 tiéu chuén ciia Diic 1a
DIN 51130 va DIN 51097. Hai tiéu chuén nay phan loai nguy co tron
tritot va quy dinh mdc tdi thiéu ctia hé sb chéng tron trigt. Dua vao
d6 mot sé td chie dua ra quy dinh cho hé s chéng tron trugt. Hiép
hoi Phiic 1¢i x4 héi ditc v& Stic khoe, An toan nghé nghiép va phong
chéng tai nan quy dinh trong BRG 181 (5-2003) (San phong lam viéc
va khu vite 1am viée ¢6 nguy co tron tritgt) thi mic tdi thidu 1a R10
cho khu vie din vao nha va R11 cho san va ciu thang ngoai troi.
GUV-I 8527 (M4 lwa chon cho khu vie san 4m w6t béng chan trin)
dya trén DIN 51097 cung dugc thita nhin rong rai.

Trong tiéu chuén AS/NZS 4586 dua ra ca 4 phuong phip (A, B,
C, va D).

2. Cac phuong phap thit & mot s6 hé théng tiéu chuén trén thé gii
2.1. ISO 10545-17, TCVN 6415-17

Tiéu chuén Viét Nam TCVN 6415-17 tuong ddng véi ISO 10545-
17 dua ra 3 phwong phép xac dinh hé sé ma sét cho vat liéu bao gdm:

+ phuong phéap A: con trugt dong

+ phuong phép B: con truot tinh

+ phuong phéap C: san nghiéng

Phuong phap A Phuong phap B Phuong phap C

Hinh 1. Minh hoa 3 phuéng phap.

Mtc phén loai dua ra trong ISO 10545-17:

Bang 1. Phin loai COF theo phuong phép A va B [2]

Phén loai Hé s6 ma sat
Phuong phap A Phuong phap B
COF loai 1 < 0,4 < 0,5
COF loai 2 = 0,4 = 0,5

Phuong phép B con trugt tinh duge s& dung trong ASTM
C1028-06.[3]

Riéng phuong phép C sé tham khao sang cach phén loai cua DIN
51130 va DIN 51097.

2.2. DIN 51130, DIN 51097- German ramp test

Hai tiéu chuén nay nim trong hé théng tiéu chuén ctia Pic, dugc
st dung rong rdi & nhiéu khu vuc trén thé gidi.

Trong hai tiéu chudn nay dwa ra phuong phéap C st dung san
nghiéng va ngudi di bo trye tiép trén mit san. Géc nghiéng a duge
tang dan déu dén khi ghi nhan su tron truot.

DIN 51130, ngudi thao tdc mang gidy tiéu chuén va san duoc boi
tron bing diu déng co.

DIN 51097, ngudi thao téc di chan trin va san duge bdi tron bing
chét 1am w6t (twong tw xa phong).

Mtc @6 phén loai nhu sau:

Bang 2. Phan loai theo phuiong phap C khi ngudi thi di chan tran.

Phan loai Goéc t6i han - a; ©
A =12
DIN 51097[4]
B =18
C = 24

Bang 3. Phan loai theo phuong phap C khi ngudi thit s& dung giay.

Phén loai Géc t6i han — a; °
R9 6<a=10
R10 10<a <19
DIN 51130([5]
R11 19<a<=27
R12 27 <a <35
R13 a > 35

2.3. BS EN 16165[6]

Tiéu chuin nay ndm trong hé théng tiéu chuin ctia Anh va cong
ddng Chau Au.
Trong tiéu chudn ndy dua ra 3 phuong phéap: B, C va D.

2.4. AS/NZS 4586[7]

Tiéu chuin nay thudc hé théng tieu chudn caa Uc vad New
Zealand.

Trong tiéu chudn nay dua ra ca 4 phwong phap A, B, C va D.

Phuong phap D st dung thiét bi 12 mot con Iic, con truigt sé gin
trén dAu cua canh tay lic. Khi di chuyén qua mit san cin xac dinh hé
s6 ma sat sé bi mit d6ng ning do luc ma sét va trugt di 1 doan ting

v6i chi sb trén thang do.

Hinh 2. Thiét bi mé ta con lic st dung trong phitong phép D.
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Trong tiéu chuén nay mtc phén loai cho cic phitong phép nhut sau: Khu vye bidu kién Quy dinh
+ Phuong phe,lp C tuong tu tlfu chuin DIN 51130, DIN 51097 Khut vife ngoai trdji:
+ P:u’dng p:ap A tl;’ldngltu’ tle; chuan ISO 10545 L8i di bb, 16i qua dudng, ban cong, chd
+ P ap D phé i B3 . s s 2 x A
uong phap D phan loai niuf Bang 4 6 t6 ra vao, san mai, khu d6 xe, san R11
han L heo ol N truong...
Ba . Phé i ap D. R R A R
ang 4. Phan loai theo phuong phép Pbuong mon trong san vuon, khu vuc
A A
HE s0 SRV quiy ba, phong lanh...
Con trigt 96 | Con trugt 55 Puong nghiéng, déc 1/2-0-1/14
AS/NZS P5 > 54 > 44 Bén thuyén R11
4586 P4 45 -54 40 - 44 Bép #n cong nghiép R11
Phuong : . -
phép D P3 35-44 35-39 Phong thay do céng cong A
P2 25-34 20 - 34 Xung quanh bé boi va phong tim céng B
P1 12-24 <20 cong
PO <12 ; Pudng dbc hd boi, ciu thang dan xubng C
nudc

2.5 Hé s6 ma sdt yéu cdu cho san & mét sb vi tri sit dung [8, 9]

Muc nay gii thiéu khuyén nghi lwa chon hé sé ma sat t6i thiéu
cho mot s6 khu viie san théng dung st dung phutong phap san nghiéng
(phuong phap C) dua ra trong céc tai liéu an toan clia mot sb t chiic
nhu BGR 181, GUV -I 8527, HB 197-1999.

Bang 5. Yéu cau COF véi mot s6 vi tri stz dung.

Khu vuce biéu kién Quy dinh
L6i vao va khu vie dén tiép khéach san,
vin phong, tda nha céng cong, trung | Ving Uét R10

tdm thwong mai, ctta hang, tredng hoc | Vung di lai R9
va miu gido, san thang may va khu vic | Ving kho R8
thong thuong.

Khu vuc nghiéng, dbe tir 1/20 d6 - kho rdo
TAt ca khu vuc tién ich trong vin
phong, khach san, trung tim mua s&m.
Khu vic #n ubng nhanh ngoai troi,
phuc vu tiéc diing, khu dn uéng, khu an
téi nhanh trong trung tim thuong mai. R10
Duéi phong cho san van dong
Ban cong

Ctta hang va siéu thi rau qua

L&i di siéu thi trit khu vic rau qua R9
Gara nha dan R10
Bép nha dan R9
Phong tim, nha vé sinh, khu giit 1a A-R9
nha dan

Sanh va hanh|R9
Khéch san, bénh vién va nha dudng ldo |lang
Khu tm rita | A-R10

3. Két luan

- Hé sb ma sat 12 mot tidu chi quan trong v&i vat liéu 1am san,
duong di.

- C6 4 phwong phép khéc nhau hay duoc sit dung dé x4c dinh
hé sb ma sat.

- Chita ¢6 mtc yéu ciu cu thé quy dinh trong cac hé théng tiéu
chuén trén thé gidi cho hé s6 ma st theo cic phitong phép khac nhau.
Céc hé théng nay dwa ra mitc phan loai. Tuy nhién, dya trén dé di c6
céc don vi, t§ chite 4p dung theo céc tiéu chi clia riéng minh dé dua

ra miic yéu ciu.
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