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[\ DAT VAN DE, GIOI THIEU VE KIEM TOAN KET CAU AO BUONG MEM
et THEO 22TCN211:2006

Cac gia thiét giai bai toan:

+ Két cau nén — 4o duorng duoc coi nhw mot ban khong gian dan hoi vo han theo chiéu sau chiju
tac dung cla tai trong tinh tap trung q, quy déi tt tai trong truc tiéu chuan.

+ Mbi 1&p két cau 4o dwdng dwoc coi la vat liéu dan héi tuyén tinh v&i théng sé tinh toan: mo
dan héi Ei va hé sbé poisson .

[ 3 kiém toan khi thiét ké 40 dwéng mém }

Pb véng dan héi \ Chiu cét trwot caﬁ Chiu kéo khi uén\
I&n nhat I&p VL kém dinh cua I&p VL lién khoi
E,>K .E ku
on ye 3 Tox +Tay < IS:: Oy < Rt:(
1/3 u
Etb _ El(l_'_ kt J cd ch
1+k Cy=C. K. K, . Ky

R =Kk, . Ky . Ry
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k=h,/h, t=E,/E, /3_1,114[[)) H B, T, Oy, = Tupk,
. Eo Echung b E2 P ﬁ_) E BN
(=)~ E, = Edung H— ¢y D Egy M
Thong so tinh toan: E, Théng so6 tinh toan: E, Thong so tinh toan: E,
& nhiét dé 30 °C & 60 °C, o, C & 10-:-15 °C, R,

VSN 46-83; ODN VSN 46-83; ODN
\ J 218.046-2001 J 218.046-2001 /
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/\ GIOI THIEU VE KIEM TOAN KET CAU AO BUONG MEM THEO QUY TRINH
Cm NGA (LIEN XO CU) QUA CAC THO'l Ki — VSN 46.72

MHHYICTEPCTBO TPAHCTIORTHATO STBOHTEMLCTBA CECP QUY TRINH VSN 46-72
Gia dinh: Ao duwong duoc coi la mot hé két cau
nhiéu 1op, lién két gilra cac Iop 1a ly twéng, vat
liéu 4o dworng va nén dat 1am viéc dan hoi tuyén

MHCTPYKLIHS tinh.
Mo MPOEKTHPOBAHWKD OOPOMHBIY OOEX « R 7 P A~ ~ ‘ A 7
HEXXECTKOTO THITA Kiém toan chinh: B6 vong dan hoi cho phép.
. 1 E — l . f.._ — | = a
T w=7 Kb K=05+0651g (1),
; Gia tri E (mdé dun bien dang) cua cac Ié&p vat liéu
MetmscTapeTRON mm;ﬁ:;zi?wpnnrenuﬂma CCCP GU’Q’C Xé.C dinh '[I’Oﬂg diéu kién téi trgng tTnh
10 wman 1972 1.
any, = == ] BTAI6p trén 260-300
4 2  BTAIGp duoi 210-240
i% %/ 3  BTA hat nho (cat) 240
i 4  Dadam den 150-220
T 5 MongdadamTC 110-130
. 6 Moéng 4o dudng xi thép  90-120

2 " — Khitylé h/D <2, st dung toan d6 dé tim E
I = . (I — _;ET‘::'-J arctg n 5 chung "



=2 GIOI THIEU VE KIEM TOAN KET CAU AO BUONG MEM THEO QUY TRINH
= NGA (LIEN X0 CU) QUA CAC THOI Ki — VSN 46.83

QUY TRINH VSN 46.83
Tai trong déng trong mo hinh tinh toan

MHHHCTEPCTBO TPAHCIIOPTHOTO CTPOHTEIIBCTBA CCCP

Cornacosana Docecrpoem CCCP Vreepmnena MuHTpasceTpoem

20 centabpa 1982 r. 29 anpensa 1983 r. Klém tOé-n Cé-C dl‘éu klén
Ne II11-5231-1 Ne JTH-550 + DO vOng dan haoi gidi han: Ech > Eyc.Kdv r
X < A X > tt
MHCTPYKIMS + Chong cat trwot trong nén dat (E & 50 °C): Ta+ 75 S —
IO MPOEKTHPOBAHHIO TOPOAKHBIX OIEAKTT cd
HEXKECTKOTIO THITA e : 3 . o 15 ) $ Ttt
BCH 16.83 + Chong cat trwot cic I16p vat liéu kém dinh: 7, < —
MHHTPAHCCTPOH cd
i + ng suat kéo khi udn I&p vat liéu lién khoi

+ Chéng cat trwot cua I&p bé tdng asphalt tai T=50 °C

MOCKBA, «TPAHCIIOPT», 1985
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§ f5 aF ar as [LE 7]

te = [($1 - 53) - (51 + s3)sinj]:(2cosj),

E dong BTA: thoi gian dat tai 0.1s, thoi gian nghi 0.9s
E tinh BTA: thoi gian dat tai 60s. 5
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OOH 218.046-01
OTPACIIEBBIE MOPOXHBIE HOPMBI

IMNMPOEKTHPOBAHME HEKECTKHX
MOPOKHBIX ONEAKTL

TOCYIOAPCTEEHHAA CIHIVIKEA MOPOKHOTIO NOIAMCTBA
MHHHMCTEPCTBA TPAHCIIOPTA POCCHHCKOMN GELEPALLIAKA

MOCKEA 2001

Hoxymenm codeprcum YKA3aHUA No KOHCMPYUPOSsdHUW U pacyemy
HeXNCeCMKUX JOpONCHBIX odexcd aemomobuasHbix dopoz obueld cemu.
OOH npumenumbl  Jas NpoexmuposaHus  8HOebL COOPYRCAS M bIX
odexncd, HOSBIX VYHACMKOS pPeEKOHCMPYUPpyeMbix O00poz,
aALBoMOE MUNOBLIX KOHCMPYKUUL, d MAaKMce Mozym
UCNOALIOBAMBCA NPU OUEeHKEe NPOYHOCMU U Npu NnpoexmupoeaHuu
VoeuaeHuns GOopoRCHBEX oFemcd cyuecmayiouux Goposz.

ITpednazHaueH b
xozadcmead.

Odan pabomHuKkoe cucmemMbt DOpPOMNCHOZ0

Ofwee pedaKmuposSaHue S8LINOAHEeHO OJ-poM mexH. nayk. B I.
Kasaprosckum u kKand. mexwnuu. mayk B M. FOmdwesbim. Cnucox
yuacmHuukoe pazpaomku O0H npuseden 8 [Ipusoxcernuu 9.

-~ |GIOI THIEU VE KIEM TOAN KET CAU AO BWONG MEM THEO QUY TRINH
NGA (LIEN X0 cU) QUA CAC THO' KIi -

ODN 218.046-2001

TIEU CHUAN NGANH ODN 218.046-2001
Tai trong déng trong mé hinh tinh toan
Kiém toan 3 diéu kién:
+ D¢ vong dan hoi gi¢i han: Epy; =
+ Chdng cat trwot trong nén dat va
vat liéu kém dinh (E & 50 °C): TS
+ ng suat kéo khi udn 1&p vat liéu Ilen kh0| cd

M6 dun dan hoi tai trong déng
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P GIA TRI THAM KHAO MO BUN DAN HOI VA R KEO UON THEO
BT 22TCN 211:2006 VA TIEU CHUAN NGANH LB NGA ODN218.046-2001

Theo ODN 218.046.2001 Theo 22TCN211-93 Theo 22TCN211-2006
C A A R = R = = E R 5
Loai bé tong |E |’<éo Kaa ddé | Etinh, | E tinh, |E I’<éo bk dé |tinh, Rae e dé |E tinh,
asphalt | uén, b |VONg 8| 30°C, | 50°C, |udn, | < |vong & 60 | < | '« |vdng &|60°C,
Mpa M 6’1 30°C,| Mpa | Mpa |Mpa M é 30.°Ck1: 0T, M é M é 30°C, | Mpa
P Mpa P Mpa | Mpa P P Mpa
BTNC
bitum 40/60 |6000| 10 | 1550 .. te
_ 280/350|300/250( 1000 tUJA'l,5 = 200/2|1200| tw 1,2 a0
bitum 60/90 [4500| 9,8 | 1100 £ dén | 300/ X P 350/ | 250/
1420 /200 | dén 50 350 50 |den |dén 2,8 420 300
bitum 90/130 [3600| 9,5 | 550 1500 2200
BTNR
bitum 40/60 |3600| 8,3 | 900 250/
250/320(200/250| - : ARl i s A0 P Ziin: 320 250
dén 14 tuy co dén |dén 1,6
2200\ 7,8 | 510 900 | " |hatcét 1600
bitum 90/130 liéu
TIEU CHUAN NGANH
OIH 218.046-01
CONG HOA XA HOI :
OTPACJIIEBLIE JOPOZHEIE HOPMBI CHU NGHIA VIET NAM Quy TFS:;NLH:E; I:E A0 22TCN 211-93
BO GIAC THONG VAN TAl C6 higu Iyc to 30/6/1993
INPOEEKTHPOBAHHE HEXKECTKHX : L
TOPOXKHBIX OTEX]T (Ban hanh theo Quyét dink 56 1293/KHKT ngay 29/6/1993)
TOCYIAPCTBEHHAS CJIVIKBA HDP{])IEHDI'Q XO3SIHCTBA CONG HOA XA BOLCHU NGHIA VIET NAM 22 TEN 211 - 06
MHHHCTEPCTBA TPAHCIIOPTA POCCHHCKOH ®EIEPAITHH Bie kap - Turdo - Hanh phiie Ao ?J[.’l:i.\.li_}ifi.}i -CAC i
MOCKBA 2001 E-'[:} GLAD THONG VAN TAI . . N . . n;;: h&;}?ﬁ_&j‘ 7

(Ban hanh kém theo guyel dinh 5o 52 22006/0B-BGTVT ngay 28 [ 12 7 2006



MO HINH THi NGHIEM XAC BINH MO BUN BAN HOI VA R KEO UON
THEO HU'ONG DAN CUA 22TCN211:2006

Thi nghiém xac dinh E Thi nghiém xac dinh R,
P
R =2 £
z-d.h
P
R, =K. R,

Hdh




e l THIET B] THI NGHIEM XAC BINH MO BUN DAN HOI VA R KEO UON
THEO HUONG DAN CUA 22TCN211:2006

Bubng bao 6n may
UTM Cooper

Mau BTA phuc vy thi nghiém

7

M6 hinh thi nghiém
v&i UTM Cooper

Thi nghiém xac dinh Rn

The Uniaxial Creep Test

= elaxation
g Test period period
B ey
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Aol shrain [2]

Thwce hién Uniaxial Creep Test



KET QUA THU NGHIEM

SV Thanh phan cap phdi theo TCVN8819 | Thanh phan cip phbi theo Qb 858
Loai bé tong asphalt
BTNC12.5 BTNC19 BTNP12.5 | BTNC12.5 [BTNC19 |[BTNP12.5
Ham lwong nhua téi wu, % 5.0 4.8 5.3 4.5 4.3 5.0
T Chi idu Loai bé tong nhua T§ 1¢ 4p lwe thi nghiém md dun dan hdi | Gi4 tri tham khdo theo
BTNC125| BTNC19 | BTNP125| BTNC125 BTNC19 BTNP12.5 22TCN211:2006
1 [P9 6n dinh Marshall, kN 12,52 11,78 18,15
2 |Dg déo Marshall, mm 2,56 2,47 2,67
3 |Cuong d6 chiu nén & 15 °C, Mpa 6,31 595 6,96 7,93% 8,40% 1,18%
4 |Cudng do chiu nén ¢ 30 °C, Mpa 3,16 2,96 4,62 15,82% 16,89% 10,82%
5 |Cuong do chiu nén ¢ 60 °C, Mpa 1,41 byt 1,88 35,46% 37,88% 26,60%
Cudng d6 ép ché ¢ 15 °C, Mpa 1,63 675 1,86
Cuong do chiu kéo khi udn x4c
6 |dinh thong qua m6 hinh ép ché theo| 3,26 3,05 (2 tir 1,6 dén 2,8
hudng dan 22TCN211:06, Mpa
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KET QUA THU NGHIEM

Cap phoi theo TCVN 8819:2011 Cap phoi theo Qb 858/2014
Gié tri mb dun dan hoi tinh tai cac nhiét d9, Mpa Gia tri md dun dan hoi tinh tai cic nhiét d9, Mpa
g 15°C 30°C 60°C 15°C 30°C 60°C
c125| €19 | P125| c125| c19 | P15 | c125| €19 | P125| c125| €19 | P125| c125| €19 | P125| c125] C19 | P125
g 720 | 767 | 736 | 287 | 286 | 278 | 201 | 214 | 211 | 780 | 822 | 725 | 345 | 390 | 390 | 250 | 243 | 201
2 725 | 763 | 754 | 275 | 295 | 289 | 198 | 224 | 212 | 789 | 803 | 724 | 356 | 382 | 401 | 255 | 255 | 287
3 702 | 754 | 761 | 268 | 281 | 288 | 188 | 223 | 216 | 767 | 793 | 733 | 361 | 385 | 388 | 231 | 267 | 270
4 696 | 768 | 757 | 271 | 274 | 290 | 183 | 221 | 220 | 768 | 799 | 715 | 372 | 387 | 375 | 243 | 256 | 265
5 698 | 746 | 742 | 289 | 268 | 300 | 185 | 218 | 200 | 750 | 780 | 719 | 333 | 381 | 381 | 234 | 271 | 284
6 705 | 788 | 744 | 201 | 279 | 269 | 180 | 227 | 218 | 755 | 777 | 717 | 346 | 371 | 369 | 231 | 259 | 288
7 686 | 790 | 765 | 265 | 275 | 280 | 198 | 217 | 217 | 747 | 802 | 715 | 350 | 375 | 380 | 245 | 258 | 266
8 694 | 765 | 743 | 251 | 287 | 286 | 187 | 235 | 219 | 755 | 818 | 704 | 354 | 378 | 373 | 247 | 262 | 275
9 712 | 781 | 747 | 287 | 268 | 287 | 198 | 224 | 222 | 765 | 794 | 714 | 342 | 380 | 377 | 251 | 244 | 277
10 715 | 757 | 753 | 276 | 280 | 293 | 204 | 225 | 210 | 783 | 795 | 698 | 341 | 382 | 379 | 268 | 256 | 282
Til 717 | 769 | 789 | 268 | 270 | 298 | 203 | 216 | 215 | 771 | 806 | 696 | 356 | 367 | 382 | 239 | 241 | 296
12 704 | 776 | 775 | 284 | 276 | 284 | 187 | 229 | 217 | 765 | 800 | 692 | 367 | 374 | 368 | 251 | 256 | 289
E_tb, Mpa 706,25 | 768,67 | 7555 | 276 |278,25] 286,83 192,67 222,75| 214,75 766,25 | 799,08 | 712,67 | 351,92 | 379,33 | 380,25 | 245,42 255,67 | 280,83
Pj léch chuin 1188 | 1331 [ 1525 ] 12,06 | 820 | 855 | 847 | 6,00 | 589 | 13,16 | 13,20 | 12,65 | 11,33 | 6,69 | 9,33 [ 1079 | 9,21 | 10,17
D) bién dong, % | 1,68% | 1,73% | 2,029% | 4,37% | 2,95% | 3,09 | 4,39% | 2,69% | 2,75% | 1,729 | 1,64% | 1,78% | 3,229 | 1,76% | 2,45% | 4,40% | 3,60% | 3,62%
EvéiR=90%,Mpa | 691 [ 752 | 736 | 261 | 268 | 276 | 182 | 215 | 207 | 749 | 782 | 696 | 337 | 371 | 368 | 232 | 244 | 268
E véi R=95%,Mpa | 687 | 747 | 730 | 256 | 265 | 273 | 179 | 213 | 205 | 745 | 778 | 692 | 333 | 368 | 365 | 228 | 241 | 264
EvéiR=98% Mpa | 682 | 741 | 724 | 251 | 261 | 269 | 175 | 210 | 203 | 739 | 772 | 687 | 329 | 366 | 361 | 223 | 237 | 260
1600 | 1800 | 1600 1600 | 1800 | 1600
Gid tri thamkhdo | dén | dén | dén | 350 | 420 | 350 | 250 | 300 | 250 | dén | dén | dén | 350 | 420 | 350 | 250 | 300 | 250
trong Phuluc 22 | 2000 | 2200 | 2000 2000 | 2200 | 2000
TCN211:2006, Mpa
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UNIVERSITY OF

KET QUA THU NGHIEM

ar mm/phl]t € dan hdi, % E, MPa 4 )
0,020846 0,126097 3965 e
0,010666 0,13143 380.4 // \l
0,008206 0,135533 368,9 e rererssssrsmens.
0,006734 0,1389 360,0 <
0,004922 0,141361 353,7 N
0,004926 0,143824 3476
0,002788 0,145218 3443
0,003776 0,147106 339,9 -
0,002464 0,148338 ol 3 Ll 3
0,0023 0,149488 334,5
0,002298 0,150637 331,9
0,002134 0,151704 329.6
0,00164 0,152524 3278 o
0,001808 0,153428 325,9 > \\_
0,001146 0,154001 3247 ~
0,001316 0,154659 3233
0,001148 0,155233 3221
0,00115 0,155808 320,9
0,000984 0,1563 319,9 L Tho gian, s )
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KET QUA THU NGHIEM
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Twong quan nhiét dé - md dun dan hoi BTN ¢é TPCP theo QP 858
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KET LUAN VA KIEN NGHI

¥'M6 hinh kiém toan két cau duwong meém theo 22 TCN 211:06 cla Viét Nam ke
thira xuy@n suodt cac phién ban hwéng dan thiét ké 4o dwérng mém clia LB Nga tir
nhirng nam 1972, 1983 va 2001.

v'CAc toan dd hién tai str dung twong ddng v&i cac todn dé cda Tiéu chuan nganh
LB Nga ODN 218.046-2001, st dung |&i gidi bai toan hé nhiéu I&p trén nén dan
hoi chju tac dung cuda tai trong ddng, tuy nhién gia tri s& dung cho tinh toan lai la
moé dun dan hoi vai tai trong tinh.

v'Nghién clru thwc nghiém cho thay gia tri md dun dan hoéi cta BTA thi nghiém
theo hwéng dan clia 22TCN211:06 phu thudc vao nhiét do, ham lwong da dam,
va loai bitum st dung.

v'Gi& tri mé dun dan hoi thu dwoc tr nghién clru thwe nghiém khac xa voi gia tri
tham khao trong 22 TCN 211:2006, dac bié’g o 15 °C sir dung cho kiém toan kha
nang chiu kéo khi udn cua cac I&p vat liéu lién khoi.

v'Can bb sung chi tiéu kiém tra mé dun dan hoi va cwérng dd chiu kéo khi udn cla
bé tong nhwa trong qua trinh thi céng.
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BO GIAO THONG VAN TAI
TRUONG DAl HOC CONG NGHE GIAO THONG VAN TAI

CAM ON SU CHU Y THEO DOI!



