Практическое занятие №09
Расчет определения параметров выдерживания бетона с применением противоморозных добавок.
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Tabnuya I1.4.1

H3menenue TeMnepaTypbl Af'y, PH TPAHCIOPTHPOBKE
PA3THUHBIMH ABTOCPCACTBAMU

[ S—— Mapxka min KoHCTpyK- | OGbeM nepeBo-
Tpareliop LA TPAHCIOPTHOTO | 3HMOit 6eToH- | rpas/rpamMuE
THPOBAHHS . i 3
yeTpoiicTea HOI CMecH, M
TA3-93 14 0,0037
ABTOCAMOCBANAMHI 3UJI-MM3-555 2 0,003
MA3-503 32 0,0025
Ky30B ¢ 1BOitHOI 05-
IIMBKOH, ¢ IPOCTPaK-
ABTOGETOHOBOSAMH | (0o eIy HiMH 32 0,00022
50-60 MM H KPBILIKOH
Banpa onpokumHas
ABTODazIBEBO3AMU © LIapHHpHO- 1.6 0,0009
POJIMKOBBIMH 3aTBO-
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Tabnuya 11.4.2

W3menenne TeMnepaTypbl Af'y IPH YKJIAIKE H YIIOTHEHHH
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4.5. Oﬂpeﬂeﬂl/IM CYMMapHO€ OTHOCHUTEIIBHOEC CHHKCHUE TEM-
TepaTyphl:
> At Al + Al AL+ AL =

=0,024-+0,0264-+0,032-+0,04 = 0,1224 °C/°C.

5. OmnpenenuM Ha4YaIBHYIO CPSIHIO TEMIEpaTypa GSTOHHOM
CMECH IOCIE YKIANKH B ONATYOKY, YILIOTHEHHS H YKPBITHA:
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Tabnuya 11.4.2

W3menenne TeMnepaTypbl Af'y IPH YKJIAIKE H YIIOTHEHHH

OTHOCHTEIIHOE CHIDKEHHE TEMIIEpa-
TypbI IPH yKaake Ay

TonuiHa KOHCTPYKIMH , MM
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, Lot 30n)
e et

T #5,; — TeMneparypa GetoHa HauanbHast, °C; fe, — OeTOHHOI cMecH
NIPH BBIXOJIE M3 TPAHCTIOPTHOTO CpencTBa, °C; £, — TEMIIEPATYPa Ha-
PYXKHOTO Bo3ayxa, °C (tabu. I1.4.3).

o = tou (1= DAY +1,, > Aty
15, =10(1-0,1224)+(-17,8)0,1224 = 6,6 °C.
6. Onpesiemiv Temnepatypy GETOHA C y4ETOM HArpeBa apMaTypbl:

_Go¥s b5y +Ci Pty
¥5+C,

>

a

rae Cy — yhensHas Temnoemkocth apMatypsl, kJLx/(kr-°C), Ca =
= 0,48 xIx/(xr-°C); Cs — ynensHas Temnoemkocts OeToma,
KJDx/(kr-°C), Cs= 1,047 xx/Axr-°C); vs — oGbeMHas Macca Gero-
Ha, KM% Ys = 2400 krid’; Py — pacxox apMaTypbl, KI/M>; fsx—
Temmeparypa 6eToHa HadanbHast, °C; fy 5 — TEMIIEpaTypa HapyiKHO-
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ro Boi;(yi:i, °C.
_1,05-2400-6,6+0,48-70(-17,8)
on 1,05-2400+0,48-70

=6,28 °C.
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7. Onpenenim BAJ IPOTHBOMOPO3HOH J00ABKH B 3aBUCHMOCTH
OT TeMIepaTypbl HApYKHOTO BO3YXa.




image10.png
Tabnuya I1.4.3
Cpeansia mecsnas TeMneparypa Bo3ayxa, °C

Kpait, o5-
o mymer | 1| 000 V| Vv v fvin| x| x| X1 X

Anaiiciaii Kpait
baprayn 796, 1[-0.1] 2,1 [1,4]17,7] 19.8] 169]10,8] 25 [7.9] <15

Py6uosox  |-17,51-16,4|-8,9| 3,6 | 12,6[18,7)20,5| 17,7 11,8 3,7 | 7.1 |-14.9]

UHTHHCKAS! 00TIACTD

[Hapa Fs3,8F20.7]-18.3[4,9] 44 [12,7] 16,2] 13 5.2 [-6.4[ 22519
[Hura Fas 222 11,1[0.4] 84 [15,7]178] 152] 7.7 [1.8]14.9]23.5]
Kenteposcas o6nacts

Keweporo 18,8169 -9.8] 1 [ 97 [163]188]154] 9.5 [ 1,3 [-0.6]169]
81| 2 10 |16,6(18,8]15,8| 10 | 2,2 [-8,3|-154|

Kucenescx  [-17.2

[Hosoxyswerrx |17 81| 2 | 10 |166[18,8[158] 10 | 22 [ -85]-154
Mpoxomsenck [-17.2-15,5[=8,1] 2 | 10 [16,6]18.8] 15,8] 10 [ 22 [83]-154]
Mapinex 17816.2[-93[ 08 9 [159]183]152[ 01| 1 [0.1]-16]
KpacHospekiii kpaii
— L s -0 04 ] 86 [156]17.9] 15[ 9 Jos[-0.3]-163]
[Kpachospex  [-17,7]-15.6[-9,1] 04 [ 8,6 [15,6]17,9] 15[ 9 [o,6[-9.5]-1653]
Minyennex [208] 19 [-8,9] 3 [10,5]17,2]19.8] 169] 10 [ 19 [-8.9]-178]

Tomckas 06nacTh

|Ackro F19,1[-16,9(-9,9| 0 | 87 [154]183[15,1] 9.3 -17,3]
[Konmameso |-20,7]-18,7-10,8( -0,7| 7.3 [15,2] 18 |14,4]8,7 -19.4)
[Tomex 19,1-16,90-9,9| 0 | 87 [15.4]183]15,1] 93 -17,3)

HopocHGiperas o61acT.

[Hosocugupex [-188]-17.3-10,1] 1,5 [10,3]16,7] 19 15,810,119 [-92]-165]
Vipkyroxas obnacts
peyrox  [20,6-18,1{-9,4 1 [ 85 [148[17.6] 15 [82 ] 05 [-10.4-184]
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Ilpu ;5 =-17,8 °C, B/I] = 0,65 npunuMaeM NpOTHBOMOPO3HYIO
Ho6asky notaur K2COs, pashyio 14,65 %. PaccuntsiBaeM KOIHIECTBO
0GaBKH noTam o pacxosa uementa: 350 - 0,1465=51,28 ki,

8.OmpesemiM  CpesHIOI TEMIIEPATypy OCTBIBAHMS GeToHA.
PacueTHylo KoHeuHyIO TeMnepaTypy mni jobaki 6,06 % moTat
TIPUHUMAEM 5 5 = 5 =—17,8 °C.

t51| tﬁK .
1,03+ 0,181-M, +0,006(05, 1,,)”

6,28—(-17,8)
1,03+0,181-5,95+0,006(6,28 - (-17,8))

9. IlpeneOperas TEIUIOBBIICTICHHEM LIEMEHTA (IK30TEPMHS), OM-
penienim Bpems octbiBanus OetoHa no gopmyre B.I'. Cxpamraesa:

r C ‘Vo(tsu lsx)
°T86,4.K, M, (tsg =)

lﬁcp =l +

lip=-17.8+ =7,1°C.

rae K; — koasddunuent Temonepenaun onanyokH, 3aBHCHT OT KOH-
CTPYKIMHU ONaTyOku U ckopocTy Berpa (Tabu. I11.4.4);

o __L05:2400(6,28-(-17.8)) _
T 86,4+1,07:5,95(-7,1-(~17,8))

CyT.

10. OnpesenuM MPOYHOCTH, KOTOPYIO HabepeT GeTOH 3a Bpems
OCTBIBAHUSA Tocr = 10,3 cyT  1pu cpeameit TeMneparype OCTHIBAHUSA
6eroHa 5. = —7,1 °C. Ilo Tabm. 26 ms 6erona mapxku M200 (B15)
Ha nopmianauemente M400 Geron nabupaer 50,93 % ot Ras. *
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Tatnuya I1.4.4
Kosddpnunent renonepesaun onany6xn pazanunoii konerpykunn Ky

Kospprwert

Tun onanyxu Marepuan 1;’3;‘“:::: CropocTs BeTpa, MG

0 5| 15

1 Tlocia 25 244 | 52 | 59%8

[ Jlocka 40 205 | 36 | 394
Tocka 25

il Tons, - 18 | 3 | 325
Tlocia 25
Tlocka 25

v Teronnact 30 067 |08 | o082
Darepa 4
Jlocka 25

v Tone — 087 | 1,07| 11
Bara miepansian 50
Danepa 4
Merann 3

VI Bata nneparmmn 5 12 |127] 13
Danepa 4
Danepa 10

Vi Acbeer 4 244 | 51| 58
Danepa 10
Toms, -

VI roT— 0 074 [oso| o9

X Tons - 127 | 17| 187
Illnax 150

X Tome — 101 | 131 137
Bara mepansian 50

* TIPUMENACTCA ¢ COTIATEIM HATPEBATENEM, PACTIONOFKENTLIN MEKY CROAMH ac6ecTa,
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Hapacranue npounoctn 6eTona ¢ npOTHBOMOPO3HLIMH A00ABKAMH

Tabruya 26

HA HOPTIAHAUEMEHTAX

PacyéTHas TeM- TTpouHocTs, % OT NPOEKTHO,
JloGaskn | mepaTypa Teep- | MPH TBEIEHHH HA MOPO3E 34 TIEPHON, CYT
Jnienus Getona, °C 7 14 28 90
-5 30 50 70 90
HH -10 20 35 55 70
—15 10 25 35 50
=5 35 65 80 100
-10 25 36 45 70
XK+ XH s 15 2 3 50
—20 10 15 20 40
= 30 50 70 90
Himt ) 20 35 50 70
HK+M
HHK + M -15 15 25 35 60
20 10 20 30 50
-5 40 60 80 100
HHXK -10 25 40 50 80
HHXK +M -15 20 35 45 70
XK+HH 20 15 30 40 60
=25 10 15 25 40
-5 50 65 75 100
-10 30 50 70 90
i -5 25 40 65 80
20 25 40 55 70
=25 20 30 50 60
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Hexoonvie dannvie:
Koncrpykuus — pocTBepK
Topon
Mecsig
Temneparypa 6eToHHOI cMecH
Bpems nepesosku
BricoTa nogvema kpasom
Mapka aBToMoO6mHIS
Bpewms yknanku
Tun onany6ku
Knacc 6eTona
Pacxon nementa

0,6x0,5(72)x6,5 M
T. MUHyCHHCK
Jiekadpb

for =+10°C
Trp =8 MUH
Hyn =12 M
SUITMM3-555
Ty =10 Mun

v

B15

1L =350 kr/a®
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Mapxka nemenTa M400
Pacxon apmaTypst Pa=70 /s

Pewenue:
1. Onpenemiv 06beM GETOHA B KOHCTPYKLIHU:

Vs=0,6-6,5-0,5=195:"
2. PaccunraeM TIOBEPXHOCTD OXTIAKACHHA KOHCTPYKIIHH:
Foa=2-0,6-0,5+2-0,5-6,5+0,6-65=11,6 M-
3. OnpezenmM MOIY/Ib TIOBEPXHOCTH KOHCTPYKLIUH:
ZF 116

"y, 1,95

4. OnpefieMM CyMMapHOE OTHOCHMTEBHOE CHIDKCHHA TEMIIe-
patypbl GETOHHOH CMECH NPU BCEX ONEPaUaX: IIPU TPAHCTIOPTHPO-
BAHUM, EPErPYy3Ke, YKIIAJKe U YIUIOTHEHHH.

4.1. Ilpu TpaHCTIOPTHPOBAHUK:

At = AL -t, =0,003-8=0,024 °CFC,

=5,95 ML
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e Af'rp — OTHOCHTENBHOE CHUXKEHUE CPEHEH TeMuepaTypbl GeTOH-
HOlf cMecH npu TpaHcTopTHpoBke (Tabi. I1.4.1).
4.2. I1py nepeMeLICHIH KPaHOM:

At =0,0022- H,,, =0,0022-12=0,0264 °C/°C.
4.3. [pu nmeperpyske 1 MorpysKe:
Az, =0,032 °C/°C.
4.4, [lpu yKinaaKe i yIIOTHEHHH:
At = Aty -1, =0,004-10=0,04 °C/°C,

rae Af'y — OTHOCHTENLHOE CHIKEHHE CpefHell TeMmepaTypsl GeTOH=-
HOIt cMecH IpH YIUIOTHeHHH | ykiaake (tabm. 11.4.2).




