Danh muc céc chi tiéu thi nghiém; tiéu chuin k§y thuit twong ng

Tén chi tiéu thi

STT A Tiéu chuén ky thuat Mady méc, thiét bi
nghi¢m
1) ) 3) (4)
THU NGHIEM XI MANG, CLANKE

Xac dinh d min, khéi

TCVN 13605:2023;
ASTM C188, C184,

Sang 0.09mm; Can k¥ thuat, dong

1 | luong riéng - Phuong C204; h6 bam giay, binh Lechatelier,
phép sang AASHTO T133, T153, | nhiét ké
T192.
TCVN 6016:2011; May nén TYE hodc tuong duong,
2 | Xac dinh cuong d6 ASTM C109, C348, Khuén (4x4x16)cm, gia udn, bé
C349; AASHTO T106. | ngdm mau, ban din
May tron vita, bd dung cu
Vicat bao gdom kim xuyén do
déo tiéu chuan (10,00 + 0,05) mm,
Xéc dinh do déo tiéu TCVN 6017:2015 kim xuyén bat dau dong két
3 cl}uén, thot gian dong TCVN 6017:2015; (1,13 £ 0,05) mm, kim xuyén
ket va do on dinh the ASTM C191, C187; ket thiic dong ket c6 gan san vong
tich AASHTO T131, T129 | nho c6 duong kinh khoang 5 mm
( chao tron, bay tron ho, can dién
tr 30kg /1g, 6ng dong, dong hd
bam gidy
4 | Xdcdinh dg no ham TCVN 8874:2012 | Khuon tao mdu, dong ho bam
cua vita X1 mang n¢ giay, can ky thudt, may tron vira
THU NGHIEM COT LIEU
Xéc dinh thanh phin TCVN 7572-2:2906; Cén ky thut, b sang tiéu chgén;
5 hat va modun dd 16n ASTM C136; tu say , bua cao su, co quét, gia
: . AASHTO T27 xuc mau, dung cu chia mau.
Binh khoi luong riéng, can ky
thuat , binh hat am, ta sy , bép
, . Z. ) ) cach cat hoac cach thuy, chay cO1
Xac dinh khoi luong TCVN 7572-4:2006; M ndo, th
6 | riéng, khdi lugng thé ASTM C127, C128; ung ngam mau, gidy

tich va do hat nudc

AASHTO T84, T85

tham nudc, con thir do a am cot
lidu, miy siy toc,que choc thuy
tinh, sang kich thudc Smm va
0.14mm




Xéc dinh khéi luong

TCVN 7572-6:2006;

Thung dong ~11;2l;51;1(21;201,cén
ky thuat phéu chira mau, bg

T | thé tich xéo va d6 hin ASTM C29; sang tiéu chuén, tu say thudc 14
pva o hong AASHTO T19 kim loai, thuéc gat mau dai
300mm,sang kich thudc Smm
7 TCVN 7572-7:2006; | Cén k§ thuat,tu sdy dén , thia hodc
8 | Xac dinh do am ASTM C566; dao dfm~g deé dao mau, hop am
AASHTO T255 dung mau
Xac dinh ham luong TCVN 7572_8_:2006_ Can k¥ thuat ,tu sdy, thung ria
< a1 TCVN 7572-8:2006; x A XA e
9 | bun, bui, sét va ham | mau, dong ho bam giay, que
: o ASTM C142, C117; Kkhoav miu kim loai
Ong Set cue AASHTO T11, T112 oay mau i loal.
Ban mau chuan so sanh , ong
Xéc dinh ham luon TCVN 7572-9:2006; dung tich loai 500ml, 1000ml,
10 tap chit hitu co & ASTM C40; AASHTO | can ky thudt, sang Smm;
P T21 20mm, thude thir dung dich
NaOH 3%
" fff‘c;d;nh, cuong do % | TCVNT7572-10:2006 Eﬁay nen h?f‘%?“glng,d‘f{‘mg&.r?afq
¢ s0 hoa mém cua da ASTM D2938, C170 oan va cat da, thue kep dién tir
goc , thung ngdm mau.
K va dip cia chtiga | TCYNTST2:122006 | 1) g e e L
1o | cvadapeua cotlieh 1 aqTM €131, C535; | oy T 29 9, 290 & !
16m trong may Los AASHTO T96 tu sy, may quay mai mon Los
Angeles Angeles 11- 12 bi thép.
Xac dinh ham luong A1l Ap , . ,
13 | hat thoi det trong cdt TCVN 7572-13:2006 lf:“ ky thuat, sang cac loai, thuce
liéu 16n P
Xac dinh ham lugng TCVN 7572-17:2006;
14 | hat mém yéu, phong ASTM C142; Can k¥ thuat, sang cac loai
hoa, hat nhe AASHTO T112
Xac dinh ham lugng TCVN 7572-18:2006; N S S A
15 hat bi dap v& ASTM D5821 Can k¥ thuat, ti say dé say kho
. 4 \ Can k¥ thuat, can phan tich, tu
16 }é?sadmh ham luong TCVN 7572-20:2006; | sy, sang tiéu chuan (5: 2.5: 125
0.63; 0.315; 0.14)mm
b 6n dinh cua cot liéu )
17 bang cach st dung natri TCVN 7572-22:2006 Tu say, can k¥ thuat, sang ti€u

sunfat hodc magnesi
sufat (5 chu ky)

chuan, thuing ngdm mau, hoa chat




18

Xéc dinh d¢ goc canh
cua coOt liéu thdé min

TCVN 11807:2017,
AASHTO T326

Bao gom phéu, thung dong, va
thanh gat (b6 xac dinh d6 goc
canh chuyén dung), can k¥ thuat

Xéc dinh hé sé duong

AASHTO T176-02;

Sang 4.75mm, b0 dung cu duong

19 lugng cat ASTM D2419 lugng cat, can k¥ thuat
20 Xac dinh ham luong ASTM C117; Can ky thuat, sang 0.075mm, tu
hat min hon 0.075mm AASHTO 11 say

THU NGHIEM COT LIEU CHO BE TONG NHE

21

Thanh phan ¢ hat;
Khdi lugng thé tich; Do
bén trong xi lanh; Ham
luong mat khi dun soi;
D6 hut nuoc

TCVN 6221:1997

Can k¥ thuat, sang theo ti€u
chuan, ti say

THU NGHIEM BE TONG VA HON HQP BE TONG

22

Xéac dinh do sut.

TCVN 3106:2022;
ASTM C143;
AASHTO T119

Con thir do sut + tam dé , que
choc bang thép PK D=16mm dau
miip tron, phéu d6 hdn hop, thudce
14 kim loai dai 300mm, dong hd
bam gidy.

23

Xac dinh d0 tach nuoc,
tach vira

TCVN 3109: 2022;
ASTM C232;

Khudn thép 200x200x200mm,
ban rung, que choc bang thép PK
D=16mm dau mup tron, can k¥
thuat, sang Smm, thudc 14 kim
loai, gao gat mﬁu,éng dong
500ml, pipet Sml, t sy

Can ky thuat sang ti€u

24 | Phan tich thanh phan TCVN 3110: 2022 | chun 5mm,1.25mm, 0.15mm, ti
hon hop bé tong < ; . x
say , bay, xéng xuc mau
Binh ty trong, can ky thuat, tu
sdy, may nghién thé may nghién
L s Z. ) ) min (hodc thiét bi phu hop)
o5 Xac dinh khoi lugng TCVN 3112: 2022, nghién 1ho hon 1.25mm va

riéng va do rong

ASTM C642

0.125mm, bép dun céach thay,
Sang (5.0; 1.25; 0.125)mm, binh
hut am, hoa chat, nudc cat

26

Xéc dinh gi6i han bén
khi nén

TCVN 3118:2022;
ASTM C39, C42;
AASHTO T22, T24,
T140;

May thtr nén, thudc thép, thudc 14




27

Xac dinh gidi han bén
kéo khi uon

TCVN 3119: 2022;
ASTM C293, C78;

May thtr kéo — nén , thudce 1a kim
loai, d¢m truyén tai, goi uon 4
diém tua

28

Xéc dinh cuong do kéo
khi bura/ché

TCVN 3120:2022;
ASTM C496;
AASHTO T198;

May nén, gia ép ché

29

Xac dinh cuong do lang

tru va mo6 dun dan hoi
khi nén tinh

TCVN 5726:2022;
ASTM C469

Khung do bién dang, bién dang
ke, may nén, thude do

30

Xac dinh d6 chdng
tham nudc bé tong

TCVN 3116:2022

May nén ap luc nude o tdi thicu
6 budng thtr, khuén mau hinh try
(15x15)cm

31

Xéc dinh cuong do bé
tong trén mau lay tu
cau kién

TCVN 12252:2020
TCVN 3118:2022

May cit, may khoan, thudc kep,
may nén, tu sdy

32

Xac dinh d¢ chay xoe
cua hon hop bé tong

ASTM C1611

Con tiéu chuan, tim dé phang,
thudc thép

33

X~ac dinh nhiét do cua
hon hop bé tong

TCVN 9340:2012;
ASTM C1064;
AASHTO T309

Su dung nhiét ké boc thép hqac
nhiét ké dién tir c6 dau do, dong
ho bam giay

THU NGHIEM CONG, VAT LIEU BANG BE TONG VA PA

34

Cong hop: Kiém tra
kich thudc, khuyét tat
ngoai quan, kha nang
chdng thadm nudc,
cuong do bé tong,

TCVN 9116:2012

Thuac thep, thudce 1a. Thudce day,
may nén, may cat tam ton phang,
dong ho bam, thoi gian.

35

Cong tron: Kiém tra
kich thudc, khuyét tat
ngoai quan, kha nang
chéng tham nudc,
cuong do bé tong,

TCVN 9113: 2012

Thudc thép, thudce 1a. Thuoc day,
may nén, may cat tAm ton phang,
d6ng ho bam, thoi gian.

36

Goi cong: Kiém tra
kich thudc, khuyét tat
ngoai quan, kha nang
chiu tai.

TCVN 10799:2015

Thuace thep, thudce 1a. Thudce day,
may nén, may cat tAm ton phang,
d6ng ho bam, thoi gian

37

San pham bo via bé
tong dtc sin: Kiém tra
kich thudc, khuyét tat
ngoai quan, xac dinh
cuong do bé tong

TCVN 10797:2015

Thudc thép, thude 14. Thude day,
may nén, may cat, tam ton phang,
dong ho bam, thoi gian




THU NGHIEM VUA XAY DUNG

Can k¥ thuat, t sdy, bo sang
10mm;5mm;  2,5mm;

3g | Xacdinhkich thudchat | 3o\ 3121.1:2022 | 1,25mm:0,63mm:
16n nhat cua cot licu .
0,315mm,0,14mm va sang
0,08mm
, Khau dyng vira hinh con
Xkac d}nh thA,cn glan Pat TCVN 3121-9:2022 duong kinh t.Ol thleP 75mm, cao
39 | dau dong két cua vira i 50-100mm, kim xuyén dk Smm,
: TCVN 11971:2018 A s e A
tuoi cl}leu dgl QSmm, can k¥ thuat ,
dong ho bam giay.
Xé}c dinh lghéi luong ,
40 | thé tich mau vira dong TCVN 3121-10:2022 | Can k¥ thuat, ta say , thudc kep
ran
" fjigﬁig‘i‘;ﬁg d‘;‘-’d‘g‘r)ln TCVN 3121-11:2022 | Méy kéo nén ,Can ky thuat , gé
rin & TCVN 9204:2012 thir nén, goi thir 6 bén uon .
Vira, keo dan gach, chit ‘ o
42 mach: X4c dinh thoi TCVN 7899-2:2008 Dong ho bam gidy, may nén, can
gian n¢d, cuong do chiu TCVN 7899-3:2008 k¥ thudt, tu say
nén, do hut nudc
THU NGHIEM GACH PAT SET NUNG
2 , . Thudce thép dai S00mm; 1000mm
43 Eﬁzﬂf;tkl‘f};g:“i‘;n TCVN 6355-1:2009 | (1mm), thude kep dién tir dai
yettatngoalq 200mm ( 0.01mm), thudc goc.
44 | Xac dinh cuong do nén | TCVN 6355-2:2009 X:Z kéo nén, thude kep , Mdy cat
45 | Xéc dinh cuong do ubn | TCVN 6355-3:2009 | May keonen,bo gé uon gach,
thude thép .
46 | Xac dinh do hit nuée TCVN 6355-4:2009 | | 4505 €@ ky thuat, thing ngam
Xac dinh khéi luong R S o 1
47 | riéng, khéi luong the TCVN 6355-5:2009 | LU s4y , can Ky thudt, thude 1a
kim loai, thudc kep

tich.

THU NGHIEM NGOI PAT SET NUNG




48

Kiém tra kich thuéc,
khuyét tat ngoai quan;
Xac dinh do hat nudc;
Xéc dinh khéi luong
thé tich kho; Xac dinh
tai trong udn gly; Xéc
dinh khéi lwong mot
mét vudng ngdi & dang
bao hoa nudc; Xac dinh
khdi luong mot mét
vudng ngoi ¢ dang bao
hoa nudc; Xac dinh do
thadm nude; Xac dinh
d6 hat nuée va khbi
lugng mot mét vudng &
trang thai bao hoa
nudc.

TCVN 4313:2023

Thuéc c6 ba diém tiép xtc, Thude
thép, thudce kep, can k¥ thuat, may
nén, thiét bi thir tham nudc va bé
ngam mau, tu siy, dong ho do,
tam kim loai, may nén va bo gia
gia tai, til sdy, thung chi mau

THU NGHIEM GACH

BE TONG

49

Xac dinh kich thudec,
mau sic va khuyét tat
ngoai quan, Xac dinh
d6 rong, Xac dinh
cuong do chiu nén, Xac
dinh d6 tham nudc;
Xac dinh do hat nuéce

TCVN 6477:2016

Thudce thép, thude kep, can ky
thuat, may nén, thlet bi thir tham
nude va bé ngdm mau, ta siy

THU NGHIEM BE TONG NHE - SAN PHAM BE TONG BQT VA BE TONG
KHi KHONG CHUNG AP

Xac dinh hinh dqng,
kich thudc khuyét tat
ngoai quan; Xac dinh

TCVN 9029:201/TCVN

Thuoc thep, thude kep, can ky

20| cuong d nén va khéi 9030:2017 :h“;: miy nén va bé ngdm mdu,
lugng thé tich kho; Xac U say
dinh d6 huat nuoc;
THU NGHIEM GACH BE TONG TU CHEN
Xac dinh hinh dqng, )
kich thudc khuyét tat Can k¥ thuat, ti say, thung ngdm

51

ngoai quan; Xac dinh
cuong do nén; Xac dinh
do hat nudc

TCVN 6476:1999

mau, may nén, thudc thép, thudc
kep

THU NGHIEM GACH

TERAZO




52

Xac dinh kich thudec,
mau sic va khuyét tat
ngoai quan; Xac dinh
d6 hit nude bé mat;
Xéac dinh do bén udn

TCVN 7744:2013

Thude thép ,thude kep, thude do
gbc, Tu say , can k¥ thuat , bé
nudc ngam mau

THU NGHIEM GACH

XI MANG LAT NEN

53

Xéc dinh hinh dang,
kich thudc khuyét tat
ngoai quan; Xac dinh
dd mai mon 16p mat;
Xac dinh do hut nuoc;
Xac dinh tai trong udn
gdy toan vién

TCVN 6065:1995

Mdy mai mon va bot mai mon,
can k¥ thuat , thudc kep, thiét bi
mai mon gach

THU NGHIEM GACH

LAT GRANITO

54

Xéc dinh hinh dang,

kich thudc khuyét tat
ngoai quan; xac dinh
luc va dap xung kich

TCVN 6074:1995

Thude thép dai, thudce kep,
thudc do goc

THU NGHIEM GACH

GOM OP LAT

55

Kiém tra kich thudc va
chat lugng bé mat

TCVN 6415-2:2016

Thude thép dai, thudce kep,
thudc do goc

56

Xac dinh do hut nuoc,
khéi luong riéng twong
d6i va khdi luong thé
tich.

TCVN 6415-3:2016

Can k¥ thuat, binh ty trong, tu sy,
thung ngdm mau

S7

Xac dinh @0 bén uon va
lyc udn gay

TCVN 6415-4:2016

May nén, ga uon,

58

Xac dinh do bén sbc
nhiét

TCVN 6415-9:2016

Tu say, thung ngdm mau, bé 6n
nhiét

THU NGHIEM PA OP, LAT TU NHIEN

59

Xac dinh kich thudc va
khuyét tat ngoai quan;
Xac dinh do hut nudc;
Xac dinh khéi luong
thé tich; X4c dinh d¢
bén udn

TCVN 4732:2016

Thude thép dai, thude kep,
thude do gbc. May nén, ga udn,
Tu sy, thung ngdm mau, bé 6n
nhiét




THU NGHIEM PA OP, LAT NHAN TAO

60

Xac dinh kich thudc va
khuyét tat ngoai quan;
Xac dinh do hat nudc;
Xac dinh d6 bén uén

TCVN 8057:2009

Thuoc theép dai, thudce kep,
thude do goc. May nén, ga uon
Tu sy, thung ngdm mau, bé 6n
nhiét

THU NGHIEM DPAT, VAT LIEU DAP

61

Xéc dinh khéi luong
riéng cua dat

TCVN 4195:2012

Can ky thuat, binh ty trong, 001
chay s (dong) rdy 2mm, ti siy,
ty trong ké, bép cach cat.

62

Xac dinh do am va do
hut am cua dat

TCVN 4196:2012;
ASTM D2216, D4959,
D4643; AASHTO T265

Can ky thuat, Binh hut am, hop
am, ti sdy , c01 chay sir (d6ng),

rdy 1mm, ta say, coc nho (hop

nhdm co nip)

63

Xac dinh gi6i han déo,
gi61 han chay cua dat

TCVN 4197:2012;
ASTM D4318;
AASHTO T89, T90

Dung du Casagrande , Cac tam
kinh nham, ray (Imm), cdi va
chay sir c6 dau boc cao su, can k¥
thuat, cc thuy tinh (hop nhom co
nép), ti sdy, dao dé tron

64

Xéc dinh thanh phan
hat cua dat

TCVN 4198:2014;
ASTM D1140, D422

Can ky thuat, bo sang (10, 5, 2,
1,05;025, 0,1)mm, cbi va chay st
¢4 dau boc cao su, tu séy, binh hut
ém, ty trong ké, éng

dong 1000ml, nhiét ké, que khuay,
d6ng ho bam giay.

65

Xac dinh strc chong cat
cua dat

TCVN 4199:1995;
ASTM D3080;
AASHTO T236

May nén dat tam lién

66

Xac dinh tinh nén lun
cua dat

TCVN 4200:2012;
ASSTM D2435;
AASHTO T216

May nén dat tam lién, hop dung
mau theo tiéu chuan

67

Xac dinh do bén nén
mot truc n¢ hong

TCVN 9438:2012
ASTM D2166/D2166M-
24

May nén theo yéu cau, can ky
thudt, dong ho bam gidy, hop
dung mau.

68

Xéchinh do chat tiéu
chuan trong phong thi
nghi¢m

TCVN 4201:12;
ASTM D1557, D698;
AASHTO T180, T99

Bo Cbi chay dam tiéu chuan, can
ky thuat , sang (19;4,75; S)mm,
binh phun nuéec, ta sy dén , hop
nhom




69

Xéc dinh khéi luong
thé tich cua dat

TCVN 4202:2012;
ASTM D7263

Dao vong bang kim loai, thudc
cdp, dao cat c¢6 ludi thang, Can ky
thuat va céc tam kinh, dung cu
xé4c dinh do am, hop nhoém co nép,
t0 sdy, binh hat am.

70

Xéc dinh khéi luong
thé tich kho 16n nhat
ctia dét roi trong phong
thi nghi¢m

TCVN 8721:2012

Can ky thuat, ti sy, cdi dam
tiéu chuan sang 2.5mm, dung cuy
nghién mau, dong hd bam
giay, thudc kep, dung cu
nghién miu, dong hd bam

gidy..

71

Thi nghiém dam nén
proctor dat, da dam

TCVN 12790:2020

Bo céi chay dam tiéu chuan, can
ky thuat , sang (19;4,75)mm, binh
phun nudc, ti say, hop nhom

72

Xac dinh d¢ truong no
va chi so0 CBR cua dat,
da dam

TCVN 12792:2020;

TCVN 8719:2012;
ASTM D1883;
AASHTO T193

May thtr kéo nén, khudén CBR +
tam gia tai, ddng ho so do trwong
nd, bo cbi chay dam CBR, tu siy,
can k¥ thuat

73

Xac dinh cac dac trung
tan ra cua dat

TCVN 8718:2012

Dao got dét, can k¥ thuat, Phao
no6i chuyén dung c6 gin quang
treo, Binh thily tinh trong subt c6
duong kinh khoang tir 150 mm
dén 200 mm, cao khoang 700 mm,

74

Xac dinh mo6 dun dan
hdi cua vat liéu da gia
cd chat két dinh v6 co
trong phong thi nghiém

TCVN 9843:2013

May nén co6 di1 kha ning truyén
tai trong dén pha hoai mau, co
dong ho do luc, may khoan, may
cit, khuoén mau theo yéu cau

75

Xac dinh cac dac trung
Iun uét cua dat

TCVN 8722:2012

Thiét bi thi nghi¢m nén lin mot
chi€u, Coi ché bi mau thi nghiém
tur dat bi pha hoai két cau

76

Xac dinh hé sb thim
cua dat

TCVN 8723:2012

Sang tiéu chuén, can k¥ thuat,
Thiét bi thi nghiém tham dau
nudc thay doi, thude kep

Xac dinh goc nghi tw Dung cu xac dinh géc nghi tu
77 | nhién cta dét roi trong TCVN 8724:2012 UNE CU xa¢ IR 06 nght i
\ . A nhién cua dat
phong thi nghi¢m

78

Xéc dinh cuong do kéo
khi ép tré cua vat licu
hat lién két bang chat
két dinh

TCVN 8862:2011

May nén c6 du kha nang tang tai
den pha hity mau (tuy kich thuée
mau va loai vat liéu ctia mau), co
dong ho do luc (hoac vong do luc)
va c6 hop s6 dé diéu chinh toc do
nén mau; khuén mau, can k¥




thuat, t 6n nhiét, nhiét ké

79

Thir nghiém strc khang
cit khong cb két -
khong thoat nude va cb
két - thoat nudc cia dat
dinh trén thiét bi nén ba
truc

TCVN 8868:2011

May cat, khuon ché tao mau, may
nén ba truc, can k¥ thuat, dong ho
bam gidy

80

Thi nghiém trong
phong xéac dinh tinh
khang nén ciia mau dat
x1 mang ( Phuong phap
tron kho va tron udt)

TCVN 9403:2012

May tron vira, can ky thuat, tu
sy, dong h6 bam gidy, sang tiéu
chuan, bép dién

81

Xac dinh ham lugng
hiru co co trong dat
bang phuong phéap dot.

ASTM D2974;
AASHTO T267

Tu say, hop dung mau, bép dién,
10 nung

THU NGHIEM HIEN TRUONG

82

Xac dinh cuong dé nén
bé tong str dung két hop
may do si€u am va sung
bat nay

TCVN 9335:2012;
ASTM C805M

May si€u am, sing bat nay, thudc
day, thudc thép

83

Xac dinh cuong dé nén
bé tong bang sung bat
nay

TCVN 9334:2012

Sting bat nay

84

Kiém tra danh gia chat
lugng bé tong bang van
toc xung siéu am

TCVN 13537:2022;

TCVN 13536:2022

May phat xung siéu am, bd
khuéch dai c6 kha ning phat ra va
thu cac xung siéu 4m & tan s6
thich hop

85

Xac dinh chiéu day 16p
bé tong bao vé, vi tri va
duong kinh c6t thép
trong két cau bé tong
c6t thép bang phuong
phap dién tur

TCVN 9356:2012

Thiét do chiéu day 16p bé tong
bao vé

86

Xac dinh d0 chat, do
am va khéi luong thé
tich ctia két cau nén dip
tai hién truong bang

TCVN 12791:2020;

AASHTO T204

B thi nghiém dao vong, can ky
thuat, bép ga hoac con,




phuong phap dao dai.

87

Xac dinh do chat, do
am va khoi lugng thé
tich ctia két cau nén dip
tai hién truong bang
phuong phép rot cat

TCVN 8729:2012,
TCVN 8730:2012;
22TCN 346:06; ASTM
D1556/D1556M -
2015

Phéu rét ,cét; cé}t ghuén; can k¥
thuat; ; bép ga sy am ; sang
(2.36; 0,15mm), sang 19mm

88

Dit xdy dung cong
trinh thuy lgi — PP Xac
dinh khdi lugng thé tich
ctia dét tai hién truong

TCVN 8729:2012

Ta séy, bép dién, dao vong, can
k¥ thuat, thudc kep, sang tiéu
chuan theo yéu cau

89

Pat xdy dung cong
trinh thuy lgi — PP Xac
dinh do am cua dat tai
hién truong

TCVN 8728:2012

Can k¥ thuat, Binh hit 4m, hop
am, tu say , pipet, khay dung mau

90

Pat xdy dung cong
trinh thiy lgi — PP Xac
dinh d6 chat cla dat tai
hién truong

TCVN 8730:2012

Dao vong, phéu rot cat, can ky
thuat, bép ga (bép dién)

91

Xac dinh d¢ bang
phang bé mit cac 16p
két cau duong bang
thudce dai 3m

TCVN 8864:2011

Thudc 3m - Pham vi do ( 0-
100)mm, d= Imm, ném do khe
hé murc chia 3,5,7,10,15,20mm
, CQ quet,

92

Xac dinh mo6 dun dan
hoi ctia nén dat va cac
16p két cau 4o duong

bang phuong phép sir
dung tAm ép clng

TCVN 8861:2011

Can benkglmaq, tam dé , kich
200kN, dong ho ap co vach chia,
dong ho so.

93

Xac dinh mo dun bién
dang cua dat tai hién
truong bang tam nén
phing

TCVN 9354:2012

B) tam ¢ép dién tich 50x50cm,
Kich thuy lyc, ap ké+ tay kich
dong ho 4p dién t& , dong ho
SO

94

Xac dinh mo6 dun dan
hoi chung cua két cau
bang can do vong

TCVN 8867:2011

Can benkelman pham vi do (0-
10mm), tam d¢ , kich thuy lyc,
dong ho ap, dong ho so, nhiét

Benkelman ké, giéy ké 6 ly, mo bo, bua duc
Xac dinl} do nham mat Dqu cu thi nghiém rac cat, cat
95 | duong bang phuong TCVN 8866:2011 chuan, co quét , thudc 14 kim loai

phap rac cat.

300mm (1mm)




96

Xéc dinh chi s6 CBR

ctia nén dit va cac 16p
mong duong bang vat
liéu ro1i tai hién truong

TCVN 8821:2011

May do CBR hién trudong bao
gém ( gom than may + vong luc )
+ d6ng hd so 0-20mm (0.01mm),
bd can xuyén, chiy xuyén dudng
kinh 49.99mm, tim gia tai, gia bat
thiét bi do CBR, bay, mui xuc.

Thir nghiém coc tai

Hé gia tai gom kich, bom va hé
thong thuy luc. Pong ho so, kich

97 21((;3;1 U:;Irﬁlng b(aigf Iillc TCVN 9393:2012 thity e, May thity chyén ding dé
e p €oc It do kiém tra dich chuyén
THU NGHIEM KIM LOAIL LIEN KET HAN
TCVN 197-1 _2014’_ May thir kéo — nén, ngam kep
Y TCVN 13711-2:2023; | .., mxep
98 | Thur kéo, gian dai ] kéo, dung cu do vach gian dai, can
ASTM A370 - 2024, JIS || % 2 0
72241- 2022; y thuat, thuoc thep, Thuot kep
, TCUN198-1:2014; |\ oo o o o
99 | Thir uén ASTM A370- 2024; kf‘gl ‘tl’ ﬂfo, rtlﬁn gfﬁ “,Oni{can
JIS 72248- 2022 y thuat, thuoc thep, thuot kep
: . TCVN 8310 :2010, May thtr kéo — nén , ngam ke
100 | Kiém tra chét lugng TCVN 8311: 2010, kéoy B ot o v hg o d@ﬁ
méi han — Thir udn TCVN 5401: 2010, e -tth A g ’
ASTME190-2021 | “n Y™t
Kiém tra chat luong TCVN 8310_:2010’ May thir kéo — nén, ngam kep kéo
PO o TCVN 8311: 2010, DS XED XEO
101 | moi han — Thir kéo i , dung cu do vach gian dai, can ky
o TCVN5401: 2010, | » "0 = (2 0%
gang ASTM E190 - 2021 uat, thuoe thep
TCVN 8310 :2010, e :
105 | Kiém tra chit luong TCVN 8311: 2010, ﬁiy gl”nkeé’ ‘dgefa’c ng;]lﬁ
méi han - Thirkéo doc | TCVN 5401: 2010, | (0 SH18 o ©0 Vel g !
ASTM E190 - 2021 | C4T ¢ HUat THOC thep-
103 | COtthép =Phuong | 1oy 6287:1097 | May thir kéo — nén, gdi uén.
phap thtr uon va uoén lai
1 A . TCVN 1916:1995; May thtr kéo — nén, ngam kep
104 Ii“roléeol tb“ long —dai | AsTM A370: ASTM | kéo, dung cu do vach gian dai, can
P OCV F606; ASTM E488 | k¥ thuat , thudc thép
Thir nghiém kéo méi TCVN 13711:2023 | My thukéo ~nén, ngam kep
105 % ; kéo, dung cu do vach gian dai, can

ndi bang ong ren

TCVN 8163:2009

ky thuat , thude thép




THU NGHIEM DAY DPIEN, DAY CAP PIEN, DAY TiIN HIEU

Xac dinh kich thudec,
duong kinh vo ngoai,
duong kinh soi, chiéu

TCVN 6614:2008;

Thiét bi do kich thudc, méy kéo,

106 | day 6p cdch dién, TCVN 5935:2013 | thudc cip, thude kep
chiéu day 16p vo boc,
do bén kéo va do dan
dai khi dut
Xac dinh tinh chat ong,
mang luon day va phu ’
107 k1’¢n: quchAthuog, Fhu TCVN 7417:2010 Thl?t blvdo le}’I thudc, may kéo,
nén, thu:‘uon, thu ép thudce cdp, thude kep
theo ‘chiéu d(_)c;, thtr kéo,
do bén mai noi
THU NGHIEM BITUM, NHUA PUONG LONG
Xflc dinh khoi luqng TCVN 7501:2905; Binh t§ trong, Can k§ thuat, ti
108 | riéng (phuong phap ASTM D70; <&v. binh hit Am
Pycnometer) AASHTO T228 Yy Y
L A 12 . Day treo, bép dun, binh ngdm
109 fgf dgmh do bam dinh | o\ 7504:2005 | mau, kinh hién vi hodc dung cu
quan sat
Xac dinh nhi¢t do bat | TCVN 8818-2:2011; T S
110 | lta cia nhua dwomg|  AASHTO T79; lTélll]let l:; i‘l’l‘ielfnﬁfle‘fge Chat
16ng ASTM D3143 £& > IELRE,
Xac dinh ham luong | TCVN 8818-3:2011, Binh chung cat, Ong htng, 6ng
111 | nuéc cua nhya duong ASTM D95; thuy tinh, binh ty trong, Can phan
long AASHTO T55 tich, can ky thuat
Binh dong tiéu chuén, ong thuy
Xac dinh do 6n dinh . tinh, pipet. Céc co dic va diia
112 luu trir TCVN 11195:2017 thuy tinh, Can phan tich, can k¥
thuat
TCVN 7495:2005 | May ‘g’%%k‘mhl.‘i?’ e dt‘-mg
113 | Xéc dinh do kim lan ASTM D5 PRI A A
AASHTO T49: lciéuyen, ong ho bam giay, nhi¢
TCVN 7496:2005 | Khudn dic mau, bé On nhiét.
114 | Xac dinh d6 kéo dai ASTM D113 Nhiét ke, thiét bi do do dai, thudc
AASHTO T51 thép




Xéc dinh diém hoa TCVN 7497:2005

Thiét bi héa mém dung cu vong

115 | mém (Dung cu vong va ASTM D36 e 1h L
bi) AASHTO T53 va bi, binh thuy tinh, khung treo
THU NGHIEM NHU TUONG NHUA PUONG
.| TcvNssi7-32011; | bimh lwu mau dk SOmm dung
116 Xac dinh d¢ lang va do AASHTO T59. T72 tich 500ml, pipet 100ml, can ky
on dinh luu trir ’ ' thuat, coc thuy tinh 1000ml, tu
D88 0 12 A
say, binh 0n nhiét
Xac dinh ham luong Binh Ivu mau dk 50mm dung
hat qua c& (Thtir nghiém . tich 500ml, pipet 100ml, can ky
117 bang phuong phép TCVN 8817-4:2011 thuat, coc thuy tinh 1000ml, tu
sang) say
Sang 0.85mm + day rdy , can
118 | Thu nghiém tron VoI xi | 1oy gg17.7:0011 | Y, thudt, tu sdy, khay kim loa,
mang nhiét k&, binh hit am, coc thuy
tinh 1500m, nudc cat.
L . . Pién cuc, cbe thuy tinh 250ml, bé
119 | Xdc dinh kha nang tron | 1o\/\ 8817.13:2011 | én nhiét, dong hd bim gidy, nhiét
lan voi nude X .. A
ke, nudc cat.
) Sang , coc kim loai QOOml,
Xé4c dinh khoéi luong 14 diia thuy tinh, buret bang thuy
120 thé tich TCVN 8817-14:2011 tinh SOml, can k¥ thuat, tu séiy,
hoa chat
THU NGHIEM BQT KHOANG
Xéc dinh thanh p}}én B0 sang tiéu chuan (0.6; 0.3 ;
he;lt; Xac dinh d0 am, h¢ | TCVN 12884-2:2020; | 0.15; 0.075mm), Can k¥ thuat, bat
121 | s6 thich nudc; Xac dinh AASHTO T37 su, ghéy bit cao su, co quét, binh
€161 han dép, gi61 han TCVN 4197:2012 hut émz che:n st chiu nhiét, tu s@y,
chay; chi s6 déo khay say bang nhom, binh hut am
THU NGHIEM BE TONG NHUA
9 TCVN 8860-1:2011 May nén Mashall, Khu6n dic
199 Xac dinh do 6n dinh, ASTM D1559 mau, bua dam, bé dam, bé 6n
do déo Marshall ASTM D6927 nhiét, c:ém k¥ ’thuélt, thudce kep,
AASHTO T245 nhiét ke, ti say
. . May quay ly tam, Gidy loc, ta siy
i(}fgadégﬁ harl?ulc‘:fng TCVN 8860-2:2011; |, bép dién, 10 nung, khay dyng
123 | 7% chiégt 5& dung . ASTM D2172; méu, can ky thuat, dng dong, cbe
guag M & may AASHTI T164 nung, binh hiit 4m va cac dung cu

phu trog.




B0 sang (37.5; 25; 19; 12.5; 9.5;

Xéc dinh thanh phan ) 4.75; 2.36; 1.18; 0.6; 0.3; 0.15;
124 hat TCVN 8860-3:2011 0.075)mm, ta sdy, can ky thuat,
co quét, ban chai sit.
Xéc dinh t trong 1on Binh dung mau, cn k¥ thuat, may
nhat. khéi lrone tién hut chan, binh loc hoi nudc,
125 | Mhab €01 TUONS Teng TCVN 8860-4:2011 | Ap ké, chan khong ké khong,
cua bé tong nhyua ¢
e nhiét ké, tu sdy, khay sdy mau, gié
trang thai ro1
lau, va do lin
Xéc dinh ty trong khoi, Can k¥ thuat thuy tinh, chau dung
126 khéi luong thé tich cua TCVN 8860-5:2011; | nudc, day treo va can gio dung
bé tong nhya da dam ASTM D2726 mau can trong nudc, tl say, nhiét
nén ké
TCVN 8860-6:2011,
17 | Xdc dinh do chay ciia TCVN 13048:2024 | Tu sy, ro dung mau, dia kim loai,
nhua ASTM D6390; can k¥ thuat, bay chao tron mau
AASHTO T305
L A Ong dong 100ml, phéu, gia do,
10g | Xacdinhdogoccanh | 1oy 8860-7:2011 | thm kinh, khay, dao gat bing thép,
cua cat A 1o A
can k¥ thuat
May khoan bé tong nhua, can k¥
Xéc dinh he sé do chgt | TCVN 8860-82011; | 2, gié lau Khan giélil thing ’
129 lulen. i T AASHTO T230; dun e £ 07
. TCVN 13567:2022 {g nuoe Ngam ma, go can
trong truoc, giay treo.
TCVN 8860-9:2011: Cén k};/lthuét thuy tinh, chgu dung
130 | Xé4c dinh do rdng du ASTM D3203; Eﬁfeaﬁrggo zzgsnt o ‘“I‘ﬁne t
AASHTO T269 oE 8 Y
TCVN 8860-10:2011; | Can ky thuat thuy tinh, chau dung
131 Xac dinh do rong cot TCVN 13048:2024 nudc, day treo va can gio dung
liéu; dO rong lién thong ASTM D3203; mau can trong nudc, ti say, nhiét
AASHTO T269 ké
Can k¥ thuat thuy tinh, chau dung
132 }iéc dinh do rong lap TCVN 8860-11:2011 nu;érc, iiéy treo va 9@n ng()xdung -
day nhua mau can trong nudc, tu sdy , nhiét
ke
7 May nén Mashall, Khu6n dic
Xac dinh d6 on dinh mau, bua dam, b¢ dam, bé 6n
133 con lai TCVN 8860-12:2011 nhiét, can k¥ thuat , thudc kep,
nhiét ké
Thiét bi do d6 tham, ong dong
134 Hé sb thim nude trong TCVN 11634-1:2017 thuy tinh, thudc 14, thude kep,

phong

d6ng ho bam giy, nhiét ké, binh
chira nudc




Xac dinh do hao mon

Thiét bi dAm nén Mashall, Can k¥

135 TCVN 11415:2016 | thuat, thudc kep, ti say, bé 6n
Cantabro o
nhiét
THU NGHIEM ONG NHUA PVC, HDPE, PPR, PE, UPVC VA PHU KIEN ONG
136 Xac d}l‘lfAl kich thu’oc va TCVN 6145:1996 Thudc kep, thude 14, kinh lap,
khuyét tat ngoai quan pame
B¢ chat 1ong gia nghiét, thiét bi
Su thay ddi kich thude ] phu trg. Dung cu dé gifr mau
137 theo chi¢u doc TCVN 6148:2007 trong thung chira, nhiét ké, thudc
kep, thudce la
TCVN 2229:2013,;
A LA A TCVN 7690:2005; A e e Ae e A
137 | DO bén nhiét ASTM D5730: Can k¥ thuat, ta say
ISO 188-2011
138 X’ac d}{lh d‘(,)' bén kéo TCVN 7434:2004 I\/LIay thir dd bén kéo, Pame, may
duat, gian dai cat
TCVN 7997:2004;
’ TCVN 8699:2011;
Do bién dang khi nén, TCVN 7997:2009;
139 | do bén nen bén ngoai ASTM D621-64:1994; | May thur nén van ning, thudc kep
cua ong nhua ASTM D695-15;
ASTM D2241-20;
ISO 844-2014
THU NGHIEM SON TIN HIEU GIAO THONG - VAT LIEU KE PUONG
PHAN QUANG NHIET DEO
TCVN 2097:2015
140 | Xac do bam dinh ASTM D3359 B§ thi nghi¢ém dinh bam son
I1ISO 2409:2020
141 | X dinh chiéu day son TCVN 8791:2018 | Thude kep, thude do dién tir
ké duong
TCVN 9879:2013
o A s, ASTM D2196:2020 A s A a1 1A
142 Xac dinh do nhot cua TCVN 10238-12:2013 gﬁ,ﬁﬁ;ghwm do nhot, nhot ké
son TCVN 2092:2013
TCVN 3171:2011
Xac dinh ty trong cua . Ty trong ké (pyknometer) kim
143 | mang son (khdi lugng TCVN10237-1:2013 loai, cn phén tich, 6ng dong

riéng)

TCVN 10518-1:2014

500ml




TCVN 2092:2013

144 };aoc d;{lh dé) khéng 1SO 2431:2011 E{leu. S:I(liag glfo tiley 1tc):Puan.,Anhu;t
chay cua son TCVN 8791:2011 €, g14 do, dong ho bam giay
Xac d‘inh do cing mang AISST OM15583 f 3 B0 but chi tiéu chuén: 6B, 5B, 4B,
145 | son bang but chi QHQ- 3B, 2B, B, HB, H, 2H, 3H, 4H,
A BS 3900-E19 54 6H
EN 13523-4: R
Xéc dinh hat thuy tinh; TCVN 8791:201_1; Sang ti€u chuin, can k¥ thuat, ta
L e Z. ASTM D4541; Lo . .
146 | Xac dinh khoi lugng _ say, 10 nung, binh dung nudc,
riéng, 6 bén nhiét ASTM D1394; binh ty trong, bép dun, nhiét ké
S & - ASTM D6628-03 ¥ TTORE, DEp L THe
THU NGHIEM SON TUONG, SON BAO VE KET CAU THEP, SON EPOXY
VA VECNI
147 | Xac dinh mau sic TCVN 2102:2020 Kinh lup, quan sat bang mat
148 | Xc dinh trang thiison | roy/\ 8653.1:2024 | Kinh lp, quan sit bing mét
trong thung chura
149 | Xéc dinh anh huong TCVN 9762:2013; Pong hod bam gidy, tAm thir kich
cua nhiét 1SO 3248:1998 thudc 150 mm x 100 mm
Phuong phap thi
nghi¢m son tudong dang ‘ )
150 nhil tuong: Trang tl}al TCVN 8652:2020 Kl}lh l.up, quan Eat bang mat, dlia
son trong thung chua, thay tinh, diia sat
DBaic tinh thi cong,
Ngoai quan mang son
Xdc dinh o day 16p TCVN 9406:2012 i e an s o o
151 | phu son (16p ma) trén Thiét bi may do d6 day lop phu
. \ ASTM D7091
nen FE va NFE
Xac dinh d6 bén nhiét A C1a e
152 | 4m ctia mang son nhi TCVN 9405:2012 | LU 84y can phan tich, thude 13, t
nhiét am
tuong
THU NGHIEM KiNH XAY DUNG
153 | Chiu day dung sai, TCVN 7219:2018 | Pame, thuéc kep, thudc 14,
khuyét tat ngoai quan
154 | Xéc dinh do bén nhi€t, | 1oy 736442018 | T sy, thung dung mau,

do bén chiu am

THU NGHIEM CUA




Xac dinh khuyét tat va

TCVN 7452:2004;

155 ngoai quan TCVN 9366:2012 Pame, thudc kep, thuodc 14,
THU NGHIEM PHU GIA HOAT TiNH TRO BAY CHO BE TONG VA VUA
Xéc dinh luong nude _ s et X
156 | °, % TCVN 8825:2011 Binh thuy tinh, 6ng dong 1000ml
yéu cau
157 | Xac dinh d6 4am TCVN 8262:2009 Can k¥ thuat, tu sdy, bép dun
THU NGHIEM THACH CAO, KHUNG XUONG, BOT BA, TAM XI MANG
SOI
Tam thach cao: Xac Ta sAv. can k& thuat. can phan
158 | dinh kich thuéc, do TCVN 8257: 2023 | - 58¥, ¢a4n Ky thud, can pha
A an . tich, thung ngdm mau
chiu uon, do hat nudc
é}(l)l-lr;%é)éugﬁtgl giiflh Tu sdy, can k§ thué{, can phan
159 ’, N 1, N TCVN 12694: 2020 tich, thung ngdm mau, may kéo
thudc, do bén kéo, do . <
N , nén da nang
day 16p phu
Tam soéng Amiing xi )
mang: Xac dinh kich Tu say, can ky thuat, can phan
160 thudce h}nh Eoc, ta‘l' TCVN 4435:2020 tl?h, thurzg ngam mau, may kAeo
trong uon gay, khoi nén da nang, binh thuy tinh, 6ng
lugng thé tich. Thoi dong thuy tinh, dong ho bam gidy
gian xuyén nudc
Bot ba: Xéc dinh dgf) Sang tiéu chuén, (\:én,kS/ thuat, can
161 | min, khoi lugng theé TCVN 7239:2014 phan tich, dong ho bam gidy, kim
tich, thoi gian dong keét. vicat
THU NGHIEM VAT LIEU CHONG THAM - BANG CAN NUGC
Xac dinh sai 1éch so vdi ] Thudc thép, thudc cudn, thudce
162 kich thudc danh nghia TCVN 11904:2017 kep, thudc do goc, thudce thang
163 X?.C dinh khoi luong TCVN 4866:2013 Qan phan t}ch, S:an }(y thuat, binh
rieng ty trong, coc thuy tinh
Xac dinh cuong d6 chiu L : , s
164 | kéo va do gian dai khi TCVN 4509:2020 | May cdt, dao cat, mdy thir kéo nén
, da nang
dut
Xac dinh thay d6i khoi
165 | lugng sau khi 1ao hoa Phy Iyc A Tu séy, than hoat tinh

nhiét

TCVN 9407:2014

THU NGHIEM BENTONITE




TCVN 11893:2017

Can ty trong; nhiét ké; 6ng dong

166 | Xac dinh ty trong TCVN 13068:2020 NP
ASTM D4380-20 100ml, 500ml, Can dién tir
TCVN 11893:2017 2 L A, 4 x
167 | X4c dinh do nhot TCVN 13068:2020 | piiot Marsh, nude cat, coc chuan
ASTM D6910-19 > Hiet ke
TCVN 11893:2017 ’
168 | Xac dinh d6 pH TCVN 13068:2020 May do pH, nhiét ké
ASTM D1293-18
TCVN 11893:2017 Ray chuén, dng dong chia vach
169 | Xac dinh ham lugng cat | TCVN 13068:2020; héyu - Ong Cong act,
ASTM D4381-06 | P
170 | Xéc dinh ti 1& chat keo TCVN 11893:2017 gl’;‘gu‘:h“an’ Ong dong chia vach,
171 | X4c dinh 4 6n dinh TCVN 11893:2017 | Ong dong chia vach 1000ml; que
khuay, pipet, phéu
175 | Xéc dinh lugng tach TCVN 11893:2017 dclfr‘l’ dt‘-ff chovrﬁfhd%i‘a E;nélatr;“
nudc TCVN 13068:2020 Hng L . 510 ¢
gidy, may €p loc ap suat, gidy loc
Cdc dung co vach chia hinh tru
s TCVN 11893:2017 ’ PSR
173 | Xac dinh d¢ day 4o sét TCVN 13068:2020 d}{ng th,h S,OOml, ,dongAho l??m
gidy, may €p loc &p suat, gidy loc
e ‘0 TCVN 11893:2017 | Bo dung cu Shearometer, dong hd
174 | Xdc dinh Iyc cét tinh TCVN 13068:2020 | bAm gidy
THU NGHIEM VAI PIA KY THUAT, BAC THAM
175 | Xdc dinh do day tiéu TCVN 8220:2009 Duyng cy lay mau, thict bi do do
chuan day, thudc 14, thudce kep, pame
176 Xfic dinh lfh(?{ lu(;mg TCVN 8221:2009 Thuf&c th:éng, Can k¥ thuat, dung
trén don vi dién tich cu lay mau
L g L May kéo da nang, ngam kep,
177 | Xdc dinh lyc xé rich TCVN 8871-2:2011 | thudc I3, thudc kep, thiét bi do
hinh thang x| s
gidn dai
(s L n May kéo da nang, ngam kep,
17g | Rac dinhluc kéo gidl | 1o\/N8871.1:2011 | thude Ia, thude kep, thiét bj do
va d6 gian dai kéo giat x o as
gidn dai
179 Xéc dinh cuong do chiu TCVN 8485:2010 May kéo da nang, ngam kep,

kéo va dg gian dai

thudce 1a, thude kep, thiét bi do




gidn dai

180 Xéc dinh luc khang TCVN 8871-4:20114 | May kéo da nang, ngam kep; Bo
xuyén thung thanh ASTM D624 ga thi nghiém xuyén CBR
181 Xac dinh ap luc khang TCVN 8871-5:2011 May ’keo da} nang, ngam kep; Bo
buc ga thi nghiém
HAT VAT LIEU LIEN KET BANG CHAT KET DINH
Gia cb dat bang chét‘ Khu6n mau, can k¥ thuat, can
182 | két dinh v6 co: DJ bén TCVN 10379:2014 phan tich, may nén, ga udn ¢p che,
nén, do bén ép ché dung cu lay mau
VAT LIEU CHONG THAM
e A sl an Thudc 14, thude kep, pame, thiét
183 | Xic dinh chiCuday. 40 | 1oy 9409-1:2014 | bi do chiéu day, may kéo nén da
bén moi1 dan <
nang
L AT A A Thudc 14, thude kep, pame, thiét
184 fﬁf‘l‘: dinh 45 bén moi TCVN 9409-2:2014 | bi do chidu day, may kéo nén da
nang
Slicon xam khe cho két o ’
cau xay dung: Xac dinh Khuon lay mau, tu say, tu lanh,
185 | do chay, dun chay lao TCVN 8267:2009 Can k¥ thuat, thudc 14, thudce kep,

hoa nhiét, thoi gian
khong dinh bé mat

dao cat mau




