CONG HOA XA HOT CHTU QUY TRINH THU NGHIEM XAC
NGHIA VIET NAM DINH MODUN BAN HOI CHUNG
cUa Ao DUGNG MEM BANG C6 hiu lue tir

CAN PO VONG BENKELMAN ngay 18/10/1998

22 TCN 251 - 98

BO GIAO THONG VAN TAl

l. QUY BINH CHUNG

1.1, Quy trinh k¥ thuat ndy quy ding mot phusng phap thu nghiém xie dinh &6 vang
e MGbeun ket edw do duding mem banyg can do vong Benkelman.

1.2. Quy trinh ky thunt nay thay thé cho Phy lue 3 ciaa 22 TON 217 - 1998 "Plugng
ahs thoe nebudm va dinh @id eudng do do duebg sicm theo &3 vang das W& o e ady)

P e

i1 CAC BUGC TIEN HANH THU NGHIEM

2.1. Long taec chuin bi

275 Ul liaing thinh che dogn dong nhil, chen dosredlat didm afan ma

b o

U duemeg thd i efe dogds dong nhat, Duage ced 1 J L

Lo < e _-_-_(‘n] LA =

i elveve nhans Logd hinl gt duong theo Gty Redruaey fesn clend D e pat sk ol

i ea e lond Jop dAt nde veén elng, lun igmg e olpy vove Cae =0 by nay se

e Tt T ser et (G 6 ke g guany quan iy ity =5 | e thu thopedage qua K
<as Pt SO0 Bery LB G nlidr chae i g il feardy vyl e st Dy s e g =0
by gl Jued

¢ Chon doga dad dign i mdi dogn dong b Do diti diginecd el ity 0 5 1080t
M doan dai dign chon Iy 200diém do. Vai ehiing doan dome nhal dae biet ngan nhung
o of tinh ch#t khae kan cae dean sune ponnk (diée kide din ot thee van whie tas
hogeeas doan @il mém veud, thin chr nhio hon 100m cBiag phat do G0t thic e 15 dhém

2.1.2. Néu tuvén dudng ean ddnh 28 khong ed duge eae =0 Liga b <o 48 an duany ol
chig dudine thanh ede doan déng nhit néu & mue 2.1 1 thi phat do nhu saw

+ P61 vdi thict ke Ry thudt: Do i ddy 1rdn wan tuyén vl mat db de 20 diéni1km
thinh 4 - Phu lue:

4 Dot edi did dn ke the vé guen IV dar thoe dicong o & M 30 do 510 wiem Sk,

2.1.3. Chon vi tri cde didm do: Cag didm do vang thudng duge b of o w6t banl x
phiia ngoat (each mép mal dugng 0.6 +1.2m) In ndi thong theimy co dg vong cao o e
vor banh phia tvong. Trudng hop néu gquan sit bang mat thily: Tde o vér hiah xe phin
vroe. lue Tal @ vér banh xe phin ngodi mat duthy co tink leang wiiw hors, =8 phai dine 2
ey do vong, do cing maot Ide ¢ ea 2 vét banh xe Jd8 by Ll =8 1an hen im gd tei b vong

e didin cho wiat cdt eua an xe do. Vér duling nhigu lan xe. khi quan sat bang mat thiy
; : . ! £
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tinh trang mit dugng trén cac lan khac nhau, phai do vong cho 1an xe yéu nhat. Tri 86 do
8 mbi vi tricua 3 ze d6 s& dai dién cho df vong tai miat cat ngang cna dudng (xery bidu
s6 3. 4 - Phu lue).

Tién hanh danh ddu son vio vi tri cdn de. Piém thi nhit va diém thit 20 nén 18y
tring vao mat cit 1y trink (¢4t Km hodc céac coc ¢é don vi tram mét - coc H),

2.1.4. Chudn bi can do véng: Ding cin do vong kidu Benkelman, chidu dai tir gbi tua
phia trude dén mai do it nhalt 1 2.0m. Trude mbi ca 1am viée phai kidm tra 46 chinh xac
ctia can do bing cach @81 chifu két qua do chuyén vi thang ding tryc tiép d mia do vdi
k&t qua do duge & chuyén vi thang ding & cudi canh tay don phia sau can do (cé xét dén
Ly 1& chc canh tay don cdn do). Néu két qua sai khéc nhau qua 5% thi phai kiém tra lai
cac hén két & cac méi ndi, khdp quay va mite do tron nhay cia can do (xem tham khao
biéu miu 5§ 2 - Phu lue).

2.1.5. Chudn bi xe do: Xe do vong cé truc sau 12 true don, banh xe déi véi khe hd t&i
thiéu gitda hai banh d6i 1a 5em. Cac théng s6 cua truc sav xe do chi duge sat léeh 5% so
vé tiéu chuan quy dinh @ bang 1.

Cac théng s6 ctia truc sau xe do tiéu chuin Bang 1
! Chi tigu Tiéu chuin quy dinh
Trong lugng (ruc Q =10.000 daN
Ap luc banh xe xuéng mal duong p = 6.0 daN/em®
| Duding kinh tuong duong clia vét banh doi D = 33cm

Xe phai dam bdo chat tai d8i xing. cin bing, khéng bi thay déi vi tri va gid
nguyén tai trong khéng thay d6i trong sudt qua trinh do vong méat dudng (phai co bat
che dé vat chat tai khong bi nuée mua tham udt). Can truc xe bing thiét bi can xe
hoac diing kich thuy lue cé dong ho do ap lue duge tidu dinh va thang chia ap luc
khéng 16n hon 0,2 daN/em? Thudng xuyvén do kiém tra, gid cho 4p hic hoi trong banh
e khong déi trong sust qua trinh do vdng mit dudng (xem biéu s§ 2~ Phu lyc).

Trude méi dgt do phai kidm tra lai dién lich vét banh déi S, bang céch boi md vao 16p
va kich truc sau xe l1én. quay phan 18p xe ¢6 md xuéng phia dudi cho in vét 1dp 1én gidy ke
lv (biing cich ha kich) dé xac dinh dién tich phin cé ma trén gidy ké lv (em?). Pudng kinh
tuong duong ca vét banh xe do vdng (By) duge tinh theo cong thue:

D, #1138, (em)
Tinh ap lue banh ve xudng mat dudng p,

.

Y = — (darlfem®)
“T 28,

trong de:

@ - trong luong truc sau oua ve da (xde dinh ¢an truc sau xe do: daN).



2.2, Po 46 vong miL duwdng doc tuyén
2.2 1. Trinh tu da d6 véng evia mdét duong

- Chio xe do Lién vito vi trf do vong; dit dau do clia ean t§ 1én mat duiing 6 gita khe hd

el cap banh déi true sau xe do; cho thanh ¢dn rung nhe, theo dai kim chuyén vi k€ che

. - 4 ) i i " 2 . . . R e

téi ki o) véng on dinh (trong 10 giay kim khong chuyén dich qua 0.01mm) thi ghi 18y &6
doe ban dau & chuyén vi k€ (ig).

- Cho xe do chay cham 1én phia trudc vé1 tée da khoang 0.5m/s dén khi truce sau cta
banh xe cdch diem do it nhdt 5m; go nhe trén thanh can dé kiém tra dé nhay chuyén vi
ké. theo do1 chuvén vi ké cho 61 khi d§ véng on dinh. Ghi 36 doc cudi & chuyén vi k& (i.).
Hidu 6 vua 2 s6 doc o chuven vi k€ nhan vidn Ly s6 chuyén cia ¢in do 12 tvi 56 dé vong dan
Bo cve mav dutng tad dém do ().

- P ght vd Iy trinh cua diem e, thot tict, dicu kién gay am va ede nhan xét vé tinh
trang n-a dudng tai diém do vap mia biéu thi nghiém (méu 6 3 - phu lue).

Khang do rai cae didm qua xau (coo su. mat. voy... khéng dat dien cho ki vue can do
d6 vong: cae diém pay edn ghi lai d& < Iy cro su. 6 ga. )

9% wranh hign tigng bite xa nhiét ettn mat trat ta ean do va luén tuong can do bi Jan

" . by . 3 v oy Al ' : . e = 5 =
vl mat iudng nhua ¢ t* eas gay anh huong th két qua do. khong noén do vimg viae
khoang tl- 9 glan t" mat duong > 40°C.

2.2.2. Do nhiét dg mdt duony

D& ke chinh ede két qua do vdng @ nhiét do tinh wan sau nav. phat do nhiér do
khong khi «a nhiet 49 mat dudng. kheing 1h mot [an trong sudt thih gian do véng doc

tuvén. Vice do nhigt do mat dudng chi véu cdu thye hign déi vé dudng co Ip mat pha
nhya 2 5e¢m. Cach do nhu sau:

- Dang bda va duc nhon tao thanh mét hé nho dudng kinh Tmm sdu chung 45mm 4
mat dudng gan vi tri do.

- Pé nin e nude hay glexerin va dgi chiimg vai phiit

- Dang nhiét k& do nhigt dd ctia chat 1ong o trong hé, chd cho dén khi nhiét dé khéng
thayv déi thi ghi tri s6 nhiét d3 do (t°C).

= - - ¥ - o A" . - A - ! G n -~ - vy * 4 A

Ghi ehii: Tranh khéng dé vi tri do bi bong cua xe é to hay vdt gi lam anh hwong dén
két qua do.

2.2.3. Phai té chiic chan dudng trong khi do bang efe barie ¢6 rvno nén bao. Dong
thot chiz ¢ bao dam an todn trong qui trinh do. Cie thinh vién cham @ia do dac ké ca
lai xe déu phay duge huan luvén kv nghiép va do.

1. XU LY KET QUA PO VONG

3.1. X4 Iy két qua do vong

3.1.1. PG vong tinh toan tai vi tri thit nghiém thi (1) dai dién cho mal ¢t ngang cia

mat duang (L, mm) duge sae dinh theo cang thie:

=)




- e Tl e B i k. iy 1 L, el A

Lm = K‘_';l.‘Km'KL‘Li

trong dé:

L; - dd vong cua mat dudng do dude tai vi trf thit nghiém thi i (mm) khi chua xét dén
cac yéu to anh hudng ca tai trong xe do, maa do bt 1gi va nhiét do ciia mat dudng
khi do:

K, - hé 56 higu chinh tai két qua do theo cac théng s6 truc sau xe do véng vé két qua
¢ua true sau xe 666 tidu chudn;

) . lea -
K, = p‘—]"T (py, Dy, p. D xem muc 2.1.5)
p-D

K., - hé sd higu chinh d6 vong vé miia bat 1di nhat trong nam:

K,- he $6 hidu chinh d6 véng 4 nhigt db do v& nhist b tinh toan (7 C).

Két qua chuyén déi d§ vang ¢ nhiét d6 do vé Ao vong ¢ nhiét d6 tinh toan L, duge ghi
vio mau biéu sb 4 - Phu lue.

K1 khong ¢6 diéu kién theo dai quy luat thay d6i 86 vong theo miia va nhiét 44, duge
whep s dung hé sé chuyén déi mua K, va chuyén déi nmét K, tit cde quan trac da duge
tien hanh o dia phueng cho ede eon dudng ed cac didu kidn tudng tu (cé thé tham khao
nghien eiu eda dé tal KC10 - 03 - Phu lue 1),

3.1.2. Sau khi d& xéc dinh duge d vang tinh toan cia cac diém do (L,). phii loai bo
cie sat 26 thé ra khoi cae tap hop cdace gia tri thu thap duge trén ting doan bang cac tiéu
chiuan loal i guan sat cue tri eaa ly thuyét xae sudt thing ké (tham khao tiéu chuan
four trir quan sat cuce trl - Phy lue 2.

3.2. Xéc dinh 4 véng dic trung va mé dun dan hoi diac trung cho méi doan

dudng thi nghiém

3.2.1. Tri 36 46 véng dan hoi dac trung (L) eta ting doan dudng thi nghiém duoe
tinh theo cang thie;

La=Ly+ K &
wong dé:
L, - 46 véng trung binh cua duan tha nghiém (mm) duge tinh theo cong thic:
T

D (Liy )

e

teong o
L., - 0 vong tinh todn ta1 vi L1 thia nghiém thi i

& - d¢ léch binh phudng trung binh ctia doan thd nghiém {mm):

- Z( I“-iu - L‘ﬂ: }_

% !
O =
V'n~1




trong du:
K - 1é 50 sudt bao dam 1dy tuy thude c4p hang dudng:
- Pudng cao tde, dudng cap I, dudng truc chinh toan thanh cta d6 thi K = 2,0
- Duong cilp I, dudng chinh khu viie do thi, K = 1,64;
- Puong eap 111, K= 1,3:
- PBudng eap 1V, dudng phd caa do thi, K= 1,04,
3.2.2. Tri 6 mod dun dan hét déde trung eda Ling doan dudng thif nghiém (E,,) x4c dinh
theo rong thie:

1-p°)

E,, =0693. 2
Ly

trong Jdo:
p- e lde banh xe udu chuéan sudng miat dudng. (daNrem®: p = 6 da Njem-,

- duong kinh nugny du aa dhen tich vét banh xe tiéw chudn lem): D = 38em.
[ - duong kinh niegnyg duong ¢ : :
(- I <6 poat-xeng (u = 0.3)

L. - vimg dan hdr dae trume 18 theo k&t qud tinh & Pidu 3.2.1




Mau biéu so'1

Vi du phan doan tuyén ean danh gia sitc chiu tai

Kilomeét 32 | 34 |36| 38 (40| 42 | 44 (46(48| 50 | 52 | 54 |56| 58 | &0 62
Mit cat ngang i
- L2 frai 1.5m 1,8m 0,5m
- Mat 10,5m 7.0m 7.0m i
- L& phai 1,5m 1.5m 07m i
Thoat nudc
- Ranh trai Rénh xay da hoc ol ek : |Ranh thoat nuse kémi
5 atl nuoc kem ) {
v 2 2046 3 | =0
-Ranh phar ¢ theal nudc 16t | | Ha nude '
Loai hinh mat dubng ; . 3 [
theo dieu kién gay am i
\ Trang that mat dudng
Tl 0 Paiseyessssesmasir . Nemonmgaesosy ;
I ) I
- Vét nin .
- H&n vé banh xe i
- Lin cuc bd
= BQng bat - ! #+ | 4
- Trudt ngang | f
x f i
g Va gay |
I[ Muoi Tang cudng Ci |
r 5cm BTN nam 1997 7em BTN & n&m 1990 | S5em BTN min nam 1979 |
! Keét cau
| Tocm BTN @ 18cm BTN nam 1985 15¢m BTN nam 1979
ap duong )
f 15cm Makadam lem BTN nam 1976 22 ¢ro da hoc nam 1979 |
| I
’ r 22c¢m da xo bé 22cm da hoc | |
Lop dat set i ¢
| o;o ; = I A sétnang A sal i
I Irén cung i I
[ ]
Sethn g wa ik | 1000 500 200
i todn (xeingay deémn) |
. T I i
Vitri diem do tal Km 32 + 07m Kmd4+00m .  Km32+07m |
tram quan trac | | 4m (T) 1,2m (F) | 1,2m (F)
|Pha'n doan cudi cung) 1 2 ! 3 4 E 5 6
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Mau bidu s6'2

Kiém tra thiét bi do dd véong dan hdi bing ean Benkelman

TEA UGG oot s ssire e ransinpossanns U
B =TT (i o S P B P s e P R o o T
TRANGE! 06 K. oo sosmessimiius sosrmsamasonsuase e {11 €51 TS
B e Ol p i B o o o e e e e e s e
Nguas thUe RI@N: .t Ngay thinghiém:... ...
CAN DO VONG
1 I i
m — = li
: Kich shuae C I Kich thide D BOPRY
__’_ Can do veng L A B __l.._ c

Can 1 Do banh xe ban ran

Can 2 Do bant xe 9an shar

Ty o5 fruyén cia can: K. - %

Kign tra sal so cua can do dat yéu ¢au quy dinh

KIEM TRA TRONG LUGNG TRUC XE BO

Vat crat @i

Kiém tra vat chal 18 ddm bao dang yéu cau quy dinh
Kiém tra vat chal tai darn bdo doi ximg va ¢an béng
Po trocg lugng true xe do tal tram can xe 0 =

Téntram can

o~ g
~ O
3 ¢
| L P

| .
Bo trang fugng truc xe bing kich thuy Iuc

Sa doce trén ddng ho do cua kich
Ap lue coa kich khi tieu dinh:

Trong luong truc x¢ do

Bo vet banh xe S,

-l
I

p=..daN/cm?® L=_..cm a=..cm
f= ...daN/cm?, (ing vdi trong lugng Q = . daN

Q- 28D gy

T

Tinh dudng kinh vét banh tugng dudng cta xe do D, = 113, 5, {cm)

Tinh ap luc banh xe xudng mat dudng B, =

Kidim tra ap lue hai trong 16p xe

(]
[}

Q
25,

. ™\

e e e



Mau biéu s6'3
S6 liéu do dé vong dan hoi bang ¢dn Benkelman

TEAAUING. —voveeeoreveeeree o TE SOt eereeeee Téng SO0 v
W BBE. ccacr iz smamimeossiatesracosa P HINE:
[ f o [UF=1 B L7 ool 17 R S BR  (Se 1 S PEr r ppio
IRBAIDIES e suciasosssetmnssanonssi D OREHANAIOT. o omgsoncomstisiomionavassas sarss btes
Bo theo hudng Iy trinh tang/giam:. _

Hé s6 chuyén déi tai lrong truc xe do K, =
Ty s6 truyen clia can 1 do banh xe trai K. =
Ty s0 lruyén cla ¢én 2 do banh xe phai K. =

_ Km +  Kheang cach W um xe do losimdugng | Gid do T Nmétdo ma: dudng
Thei et TR leang Mue nude hal bén ;_IUGT;;'
mAl dudng: caolthdp inu g binp
Kat fuan: Loz his .l_'nen mal dudng lheo ueu kt:;n Jay ém -t T T He 58 K R
" Gaoh xe L L Baehxe -0 B
Lrau i pha i
K .,_F_..knw”g cach I tim xe do tai llm duonq . Godo Nh:m do mat l'fl.l""t; o
Thlc:-: thi=t ) . Tinm trang ) - Mm. nuar h;n;;:mm‘ _
i At rJu'ffna paclian tmnc 2 m
_;(et |U=a|‘| _-.;\T “..I nen f'nar 1L ana thzo dlm kaendqav am H|lI- |1I T & >r_1-!:\-
- B_:wh & | i e Banh xe y i i Lo
Al phai - T T
i K_r-n— + f(nudn'] cac rT"Em x;- du ’zaa‘nm Euuﬂr%__ ‘ Giydo “__“\:lhIPI 5 |11:‘n_d_1.._ﬂ:g o
m'ﬁﬁlel - ]"anﬁr}q i __H_\'Ilfr. nuac hai bén ETIJ'GI-‘r-
mal duony aodthapiung kbink
—b‘(e: (uan Loal hinh nér mal dugng theo dmu l-uen gay am L " Heso K y -
" Banh xe ! ~'L_# I, ; Ranh xa . L ___— L o
e i ) phar
_K:u— Ty __"I{h'oat\g cach i vm xe do 161 tim dudng Gio dow Nhre}ll‘](} mat dudng - -
T Thaithier  Tinhlrang i ' \lUc nudc hai ben duong
mafs iudng' caoilhap; rung bmh
K&t luan Loar Finh nén mat duong theo digu kigrn ‘géy am il T Hésak, K, -
G L1 1 o e il i 1 L
tral + phal
Ghi chu:

S1oval - s doc o Ihlanphan ké Kk ank xe duod chuyen cach xa v tn Jdo G va = 5m
- K. - ne so chuvdn déda vang vé imua bal lgl nhal

-Lhodc =K - Kol w)

< |y, - ia 17 max coa 5 va L.
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Mau biéu s6'4

Chuyén doi dé véng ¢ nhiét d6 do vé nhiét do tinh toan

e

Vi tri
thir
nghiem

©6 vdng dan hai ldn nhat cla lan

Phai

|

Trai

Do vong dan hdi

L

gzt

(mm)

Lamax

Te (mmj

G} ]

(mm)

T{*C)

LBm:u
{mm)

Lrnal

{ram)

La

(mm)

Mb duyn

dan h3i Ey, |

(kGicm?)

Km

L
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PHU LUC 1

XAC DINH MUA BAT LOI NHAT, HE S6 CHUYEN DOI MUA
VA CHUYEN DOI NHIET CUA MAT DUONG

. Khi ¢6 diéu kién 1ap cac vi tri quan trac cé dinh

1.1. Chion vi tri do: Tién hanh do véng tai cac vi tri dai dién cho céc loai két cau
nén mit dudng, loai hinh kho am cia nén duong. Cac vi tri dai dién nén chon that
zAn nhiing vat chudn cf dinh dé dé nhin thiy nhu cdc eét Kilamét hay bién chi dan
trén duong. M vi tri dai dién chon 20 diém do. Céac diém do phai dude danh dau
bang son chin mai mén. chiu nude. ¢6 miu sang, dudi dang hinh trén. dudng kinh
10cm. log dé rla ng (tueng quan véi cac vat chuan da chon) phai duge ghi ré trong
Lidu thong ké tong hap dudi dang phian s&: Tu =§ 12 I§ winn cua digm do. mau 50 la
khoane cask v diém do dén mép mat dudng vé phaa phai (FY hay i (T) eaa duong.

1.2. Théi vian dos Cing vide niy duoe uén hanh trong améu sam. Mol thang do vao
ane o sere e bt sane vd e mas dudng #o naiét doenn phidt Jihoang 192 gid elueu)

1.8, Thue tae do: ey o wEig ¢ ahfme dite quan tene o dicl -ng tuong 1y nnu ¢
Jid=n o i+ avés ko od do nhi¢r o mge duang lae thu ngindie. Trong qua trinh tha
cosiom G diem <o, phas e ¢ aghidm st vice din banh w0 can 6 @ tht nghiém
Cenng phigi 1 voma tvan dd duge wach bang son tronanat duing

1.4, Nut 15 kit qua sau khi do: Dang phuong phdp phan tich thong ké eace 6 higu do
vong s¢ Xoc dinh duoe mian bat lgi nhAt tong nam. hé 36 chuyén doi maa 1K), chuvén

Aot uhios K e duony
Il. Khi khong c6 diéu kién lap cac vi tri quan trac c6 dinh

2.1, Chgwmiza Bl gi nhat: C6 the Wy i Ll lgi nadt weng viam vaa duong o cae
g phconyg e L e 3.

2.2. Hé <0 chnyén d6i mia K, ¢6 thé tham khao ahu dugi day:

FO e Binh ket e ot duime hae vind e dung cua cae ngudn giy am nhu Lo |
quy dintt o 22 [ON 2711805 hog vhiu tae dang cua nEudn v am nhung khong thay déi
then maa. do ving caa két v an duong <@ khong phy thude vao d6 am mi chi phu thude
i nhier oo, = i

+ V6t logs hinh kot edu mat dudng chiu tie dong voa cic nguon gay am thay doi
then mun - loay binh két cau nén mat duong theo diéu kién gav am II hode I qun

dinh ¢ 22 TCN 211-1993 cd thé ldy theo bang 4.

35



Bdng 3
i ‘ Thai glan bat ldi Thai gian bat 1gi
| TT ‘ Tén dia phuong nhat trong mém T Tén dia phuong nhal trong nam
| (thing) (thang)
f 1 ; Cao Bang 65=0 20 Hueg 9=
3 Ea_ng Sun 6=9 21 |  DaNdng 1012 :
3 . HaGiang 5-9 92 Quéng Naai ‘ 0-1
4 | sapa 5410 23 Quy Nhan ? 10 + 12 |
5 Lai Chau 8+9 24 Tuy Hoa | 10=12
6 Dién Bién 6+9 25 Nha Tang | 1012
7 , Sonla 6-9 28 Phan Thiét ! 610
a ’ Thai Nguyén . 6+8 27 Ving Tay ‘ 5«10
8 4 Méng Cai =' 8-9 | 28 Tp. H3 ChiMinh | f =10 |
10 | Tembao 5= 10 | 29 4 Trang | B~ 10
1 | PhuThe ! 6-9 30 | canTho T E
12 | Bac Giang §+9 M | PhoQude §-11
13 Ha N €-9 32 £& Mau ! 5.1
14 Hon Gat G=8 33 t Rach Gia - 6= 11
5 Ph Li&n 6-9 34 Déu Tiéng ' 6+ 11
16 | Thanh Hoa 610 35 Ba Lat 6§+ 10
L b vien =11 36 Buén Ma Thust 6+ 10 |
18 | BongHei 9- 12 a7 Play Cu 5+ 10 |
19 l Hoang Sa 7=11 i

Hé 56 chuyén doi mua (K ) doi voi viing déng bing mién Bic

Bang 4

: Tinh trang bé mat cua dusing : Maa do Thang do | K.
| r
! Xuan 2-5 1,06
| Mat dudng kin khong bi ran niz Hé - Thu B-4d 1,00
! Péng 10 -1 1.14
: Xuan 2+5 1,18
Mat dudng 43 b ran nit, bithdm nugc | Heé - Thu b g 1.00
| Boéng 10+ 1 1.47
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2.3. Hé chuyén doi nhigt K,

Tham khao két qua nghién ciu clia dé tai KC 10-05 dudng ¢6 16p mat stt dung
nhua day dén 10em, d€ chuyén d6 véng & nhiét 45 do (T°C) vé& nhiét db tinh toan &
30°C theo ¢dng thice thue nghidm sau:

I —

i
.\[1 —1i+1
30

f
A

Vi A tuy thuge vao tinh 6n dinh nhiét cta bé day 16p s dung nhua. BTN chat
e6 bot da lay A = 0,35; BTN khéng ¢6 bot da hoac lép da dam thdm nhap nhua lav
A =030 :

Trwing hop tang mat su dung nhdy bitum ¢d bé day 16n hon 10cm. ¢6 thé tham khao 46
thi xae dinh he s& hige chinh 46 véng § " do (T'() vé nhigt 36 vinh todn & 10'C cua quv

winh 22 TON 211-93 45 dicu chinh dd vong v¢ nhidl dg tinh todn ¢ 30'C theo cong thic sauw:

Ky
T a5
K == :
I< Hid- w1
Tt
B L - e sd chuven b d0 vang g ninét dd de (T w6 T0MC
Ko - sd chusdn dai dg sdng datnger dé do 300C w6 1000

Vi wa teu do hinh | dusi day:

K

e Gl cha:

- Chie sd i cac duimg vung

I ) n . _,
! \\ pltla trén wua todan do cht

43 \ \QN e be“‘da}: tong er;ing cua f;&lrzgl
0.8 \\\ \Q‘\\\‘ p nla{_szr du_ng *;r_um lehi thie
07 \R\\\\ e T nghiém bang can do vong

\N 5 Benkelman trén cae duong

'\_
A cong phua dadl khi thi
\\L

I

794

g Ko b o o

30 NS nghiém bang kieh tam op.
g 4l 25em — &_‘
§ 1 20 30 4 55 T

. - " -.’ &L - ~ *
Hinh 1. He sd chuven dor do vong cua
tang mat s dung bitem o 7°C vé 10°C
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PHU LUC 2

TIEU CHUAN LOAI TRU CAC QUAN SAT CUC TRI
(tiéu chuin Tuten - Mua)

Cho dav (n) quan sat duge gia thidt ¢6 phan phd tuan theo qui luat chuin: x;, X, Xy,...
x,. D& xéu vige loai tri¥ (k) quan sat eye tri ra khoi day thong ké cén tién hanh theo quy
Lac sau:

Budc 1

- 8ap lai ddy quan sat x;, X3, X, X, thanh day x, <x. <€ ..

1A
5
-

- Tinh gi4 tri trung binh caa day

Buage 2
Tinh dai lugng so sénh
. Khi nghi ngt cae k, gia tri quan sat |n nhat thi tinh dai lugng:

n—k _
/ (x| = :_{hl .)d
=1
Lkmux = n =
(x-Xy
=1
=l
(x)
Vol 8, = —i'—k— la trung binh sd hoe eta (n - k,) quan sat con lai. sau khi da tach
L1 n - 1

(k,) quan sat 16n nhdt ra khoi day.
- Khi nghi ngé ¢6 k. gia tri quan sat nho nhat thi tinh dai lugng:

i(xi = ike )g

I=Ks=1
L!-: min i

Z(xl - i)z
=1

n
3 x)

Vai X, = "“‘!"k 1a trung binh s3 hoe eda (n = k) quan sat con lai. sau kb da tach
n-K,

(k.) quan sat nho nhat ra.
- Khi nghi ngd vita ¢6 k, gia tri 16n nhat. via ¢6 k, g1a tn nho nhat. thi tinh
dar lugng:
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n—k,;

Z(X,‘ Xy )

t=ki+i
L,

i(xi - i)z
1=]

=k,
St
Vér x, = WL Y | trung binh s6 hoc cta [n — (ky + ko)] quan sal ¢dn lai. sau
n-(k +k,)

khi di tach (k| + ko) quan sat 16n nhat ra khoi day.

Buete 3

3o sanh cde gia tei (L) (L) hode (Ly) vita tinh vé g14 i Giéu chudn (C) duge
xie 1ap trong bang tinh san:

- Néu < C, thi ¢6 thé loai bé ede quan sat cye tri d6 ra khéi tap hop théng ké:

- Néu > (", thi khéng 6 can ¢t dé loai bs che quan sat eue L 36 ra khdi day thing ké,

Vidu 1

K61 qua do vong cua mot doan dudng thu duge day so liéu sau (mm): 0.79;
0.G5: 0.28:'0.80; 0,38; 0.58: 0.94: 1.05: 0,95: 1,15: 1,29: 1,28: 1.23; 1.52: 1.57;
1.59; 1.63. Xem xét loail bo ¢ae sai 8 tho néu co.

b =
L =)
—_— sl

1
30
=
3
P
it
paryl
7]
=
o
s
=
o
=
]
:-—J
piE
o
&
)
e
[
o
%
=
e
el
H
E?J
=1
<
~
e
::3
Fs
b
<
e
olle
(]
E__"',..“
[t
—
o
e
s
=
o

-T'inh Xx=11%

+ Ta ngha ngd ede kel qua 1on nhat 2,31 v 2,68. Vay ¢ the loai bo né dude khong?
(Bhi kip tvinh may tinh, chi nén nghi ngd mét $6 16n nhal). Ap dung tiou chuan Tuten -
Mua cho veuong hop k, = 2/0d6 van 2 86 2.31 va 2.63) ta c6:

Yix,)
Ry, = 5y = 102
20 - 2
va
20 -9
Yix - % )
= “' 2936
Ll\nm_x = "5 = E=T B _'758 = 0435
(==}
i=1

Tra bang 6 C, 4= 0.184: C,y = 0.530, nhu vay Ly < Coes < Cp o ta o6 ¢ 50 dé logt
(et e hal quan tide ede tri 2.31 va 2,63 ra khoi day 58 iiéu do ving néi trén.

+ Néu ta nghi ngod ca cidc k€t qua 16n nhit 2.31; 2.63 va nho nhat 0.28; 0.38 cia dav
erén thi o oan air 4@ loai ching diuge khong?

Ap dung tidu clivin Tuten - Mua cho trugng hgp ki = 2 (déi vé1 2 sd 2.51; 2.63) v
k., =2 (dor vin 2 88 0.28 v 0.38) ta 6
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=z 1=
“Th-(2+2) .
VA
20-2
Z(‘: X, ) .
L, = 25 =201 ugna
Z(x' _)g 6,758

Tra bang vé1 n = 20. k =4 ta ¢6 C,,,= 0.299 va €, = 0.339. nhut vay L, < Cyus< Cy 1.

Tong hop lai. di téi k¢t luan c6 theé loai cd 4 quan trae 0.28: 0.38: 2.31 va 2.63, ra khai
(dav 56 Héu do vong ndi trén.

Gia tri tidu chudn C, ing v&i gis i o = 0,10 Bdng 5
Nk | v [ i ' ' |
. " 1 2 3 i 4 ; & e 7 8 ‘ 9 ) 10
3 0011 | ’= | | L
1 0098 | 0003 | | ' i ;
5 - 0200 0038 | i

5 9280 | 0.081 | 0.020 i
7 0,348 | 0,148 | 0.056
8 | G404 | 0200 | 0095 | 0038 | |
9 0448 0248 | 0134 | 0,068 |
10 | 0490 | 0287 | 0,170 | 0,098 | 0,051 1 |
11 | 0526 | 0326 | 0208 | 0.128 | 0,074 ]
0.555 | 0,361 | 0240 | 0.159 | 0,103 | 0,062 | t
|
|

12 |

13 | 0578 ' 0,388 | 0270 | 0.186 | 0.126 | 0082 | g

14 | 0800 , 0416 | 0298 | 0212 | 0150 | 0.104 0068 | |
| |

15 | 0811 | D436 | 0322 | 023 | 0172 | 0124 . 0.086 |
16+ 0631 | 0458 | 0342 | 0260 | 0194 | 0144 ' 0104 0073 |

17 0648 0478 0354 | 0,282 ¢ 0216 | 085 0125  0.092 |

18 | 0661 | 0496 | 0,384 | 0302 | 0236 | 0,184 | 0,142 | 07108 ° 0080 |
to | 0676 | 0.510 | 0,398 | 0316 | 0251 | 0198 | 0.158 | 0.124 | 0,094 \
20 ' 0688 | 0530 | 0420 | 0339 | 0273 | 0220 | 0476 | 04140 | 0,110 0085
25 | 0732 0588 | 0489 | 0412 | 0350 | 0296 ' 0251 | 0213 | 0180 | 0.152 |
30 0768 © 0,637 | 0523 ! 0472 | 0414 0350 | 0.316 | 0.276 0240 | 0210 |
, 35 | 0782 | 0.673 | 0586 | 0516 | 0458 | 0410 | 0365 | 0328 | 0204 | 0262
| 40 : 0812 | 0702 | 0622 | 0554 | 0498 , 0451 | 0408 | 0272 | 0338 | 0307
45 , 0826 0724 | 0643 | 0586 | 0533 | 0488 ' 0447 | 0410 | 0378 | 0384
50 ' 0840 0744 0673 | 0614 | 0562 | 0518 0477 | 0442 ' 0410 | 0.380

Ghi cha: Y nghia cua cua mie dé gid tri tiéu chudn a = 0,10 hode ¢ = 0,05,...1a xdc
suat logt b6 gia thuyét bang 10% hode 5%,...néu gia thuyvet do la diing.
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Gia tri tiéu chuan C, Gng véi gia tri a = 0,05

Bang 5 tiép theo

=

‘n\\! 1 2 3 4 5 6 7 8 ! 9 10
B | 0,003
] 0.051 | 0,001 ;

5 | 0425 | 0018 !

6 | 0203 | 0055 | 0010

7 | 0273 | 0106 | 0032 i

0325 0,146 | 0,084 | 0022 | !

g | 0372 | 0194 | 0089 | 0,045 :

0 | 0418 | 0233 | 0120 | 0070 | 0.034 :

11 | 0454 | 0270 | 0,162 | 0,098 | 0.054 |
12 0489 | 0305 | 0196 | 0125 | 0076 | 0,042 !

13 0517 | 6337 | 0,224 | 0150 | 0098 | 0.060 !

{4 0540 | 0363 | 0250 ; 0174 | 0122 1 0079 | 0050 i
45 - 0555 | 0387 | 0276 | 0197 | 0,140 | 0,087 | 0,066

16 - 0576 | 0410 | 0300 | 0219 | 0159 | 0115 | 0.082 | 0055 !

17 | 0,594 . 0427 | 0322 | 0240 | 0181 ! 0136 | 0.100 | 0.072 -‘

‘W . 0808 0447 | 0337 | 0259 | 0200 © 0154 | 0.116 | 0086 0,062

g | 0524 , 0462 | 0354 | 0277 | 0208 | 0168 | 0,130 | 0,098 0,074

20 | 0833 | 0484 | 0377 | 0299 | 0238 | 0188 | 0150 | 0115 0,088 | 0,060
25 + 0695 | 0550 | 0450 | 0374 0312 | 0262 ' 0222 | 0184 0454 | 0126
50 0730 | 0599 ; 0506 | 0434 | 0376 | 0327 0263 | 0245 0212 | 0.183
| 35 0762 | 0842 | 0554 | 0462 | 0424 | 0,376 ' 0334 | 0297 | 0264 | 0.235

40 | 0784 | 0672 | 0588 | 0523 | 0468 | 0421 | 0378 | 0342 | 03to | 0.280

45 | 0802 | 0698 | 0818 | 0556 | 0502 | 0456 | 0a17 | 0382 ! 0350 | 0320

50 | 0820 : 0722 | 0646 ' 058Y | 0,535 | 0490 | 0450 < 0414 0383 | 0386
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PHU LUC 3

PHUGNG PHAP HIRU SO CONG DON Bf DINH
CAC PHAN DOAN KET QUA PO VONG

1. Dat van dé

Do vang dan héi eda mat dusng 13 him cia cée bién phu thude nhu: Loay mat dudng,
lkeét AV Ao dudng. leat hinh v trang thal dit nén dusng, luu lugng xe clhiay, thii gian st
dung mat dudng. nhiét do cua mat duong....Vi cé gua nhigu bién phy thude nén gitia cie
i 80 d¢ vong do duge ludn cé nhing sai léch cho da co rat ngan khoang cach giiia céc
diém do. Bdi vay, dé danh gia dung lue chiu tai cua dudng, ngudi ta phai phén Luyén
thanh timg doan dic trung . ti€n hanh xit 1y théag ké eae két qua do vong dé danh gia.
(g s ctia su phan doan la sy khac nhag theo doc tuyén cia cée bién phu thuge néu trén
dude 'Av ti ho 50 cAe con dudng hién ed cta ¢de od quan qudn 1§ dudng va cac 58 lieu thu
duge qua khao sat, tham do thue 18 tal hién tradug,

Viomaot 1y de hao dé, néu vdng viee nav khang thae hign duge. ngud m ed the »hi ga9)
ed vau a th do vonyg doe tuyén dé phan dinh vde doan qua mét 0 phuong phip. Don
win nhat 1a bang mit dé phan dinh mat ¢ach chi quan ngi ndo xay ra cée phan doan
tiidng 461 gidng nhau. Ngoai ra ¢é thé dung phudng phip mai tich “Sai phdn tich lad™ ap
dung tiong tadng hap bién khéng en tae gor la “Hivw s6 egng don” dé plan doan,

2. Phuong phap "hiéu sé cong dén"

Tlieo phueng phdp nay thi bién sd Z, tinh theo ciach: V& dd thi theo ham 56 vw
khoing eirh doe tuyén dudng thi cac bién cua phin doan & xay ra tai cae ¢ tef ma ciw do
déic cun dd thi Z. = x thay ddi ddu (xem do thi hinh 2, 3 va bang 7).

1 3

. [3sl,

trong do:
S. - dién tich Lhye L& eva kheang cach thd i, §; dude tinh theo cong thae:
5, =L, Ax,
Ax - chigu dar cun khodare cach tha i
L., - d6 voing trung hinh cua khoang cieh tha
[y - tong chidu diu cia tuven dudng phai do vong.

Thes két qua phan doan so bo nay (hinh 3} xae dinh duge d§ vang dian hon dac trang
rho timg doan (L,,). trude do xem xét dé quyét dinh 6 thé nhap ha hoae rnhigu phan
doan vdi nhau vi ly do thi ¢ong thye t& va ly de kinh t& duge hav khéng? Vi lear tang mat




c&p cao (bé téng nhya chat) trén cac tuyén dudng cap I - I1, dudng cao tée. dudng truc
chinh d ede dd thi, dudng trong céc xi nghiép l6n,...c6 thé nhap hai phan doan lién ké va
nhau néu mie chénh léch vé do vong dan hoéi dic trung giita ching (L) khéng vust qua
10%. V6t tang mat cdp thép hon (11 - IV), ¢b 18p mat 14 bé téng nhya rai ngudi va 4m. cac
loai mat dudng: thdm nhap nhua, d& dam nude. da gia cd chat két dinh vé ¢d (trén ¢6 1ép
lang 16p nhua) ¢6 thé nhap hai phin dogn lién ké nhau néu mite chénh léch vE dd vong
dan héi gita ching khong vugt quéa 15%.

Nhiing doan nho hen 500m néu khéng phai la nhing doan qua véu dae bigt (bi cao
su. lan sut) thi ¢iing nén nhap véi nhing phan doan lién ké chiing dé giam bdt sy phie
tap khéng cin thiét (xem eac bidu da do véng doc tuyén hinh).

Jry 56 dd ving ~
i
r
Xy Xy A3 % Ls C.I'?Jé:.n' dé:"fu_yér; do
Dién fchfich oy Ai = g.dx Ay = gr.d;
Ar
oy
k T
Ay = FpX
Ax
Ak
P
S
{ .
x‘ xZ Ln: XS
4 X2 ot
& ’:b:.L(.[n.dn + Jr,,d-, 3 Jeyoa
Bien La x|
=)
a Xy
-3 | 3
X1 () xo
ien
i Bie

Hinh 2. Phuong phdp sai phén tich luy dé phan doan cho bién lién tuc
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