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Pechepar

Mo pesynbTatam uccrefoBanus obpasLoB BeToHa aNeMEHTOB MOCTOBBIX COOPYXEHWN, TakuX kak Bamku, nnuTbl NePeKpLITUIA, HacaaKK, Onopl,
BO3MOXHO [aTb NMPEeBapuUTENbHYI0 OLIEHKY BO3LEMCTBUS BHELIHMX arpeccuBHbIX (HaKTOPOB Ha WHXEHEpHoe coopyxeHue. B obpasuax 6eToHoB,
B3ATbIX MpN 06CnesoBaHM HEKOTOPbIX MOCTOBbIX COOPYXeHui Pecnybnukn Benapych, onpepensnu copepxanue WOHOB xropa, kanbuus, pH B
BOAHbIX BbITSKKaX. ccnenosanuch npobbl Bofb!, 0TOOpaHHbIE B MECTaX 3KCMyaTaLmmn MHXEeHepHbIX COOpYxeHuiA. [pensapuTensHble pe3ynbTaThl Ha
AaHHOM 3Tane 1ccregoBaHNi AaloT BO3MOXKHOCTb YCTaHOBUTb 3aBUCHMOCTb COAEPKaHNS HEKOTOPBIX XMMUYECKMX aneMeHToB B obpasuiax 6eToHa ot
BO3AECTBUSA BHELLHNX PaKTOPOB, TakuX Kak aTMOCepHbIe 0CaAKM, KaYeCTBO BOAbI BOAHBIX 06BEKTOB, XO3ANCTBEHHAA AATENBHOCTL YeNoBeka.

KnioyeBble cnoBa: 3MEMEHTbI MOCTOBbIX COOPYXEHUIN, WHXEHEPHOE COOPYKEHWE, COLEpXaHWe MOHOB Xopa, KanbLusl, BOAHbIE BbITSXKM,

npoGbl BOAbI.
EXPEIMENTAL-THEORETICAL RESEARCH OF CONCRETE SAMPLES OF BRIDGE STRUCTURES
FOR SOME CHEMICAL INDICATORS
N. V. Levchuk, K. A. Olekhnovich
Abstract

Based on the results of the study of concrete samples of elements of bridge structures, such as beams, floor slabs, nozzles, supports, it is possible
to give a preliminary assessment of the impact of external aggressive factors on an engineering structure. In concrete samples taken during the
examination of some bridge structures of the Republic of Belarus, the content of chlorine, calcium, and pH ions in water extracts was determined. The
samples of water taken in the places of operation of engineering structures were studied. Preliminary results at this stage of research make it possible
to establish the dependence of the content of some chemical elements in concrete samples on the impact of external factors, such as precipitation,

water quality of water bodies, and human economic activity.

Keywords: elements of bridge structures, engineering structure, content of chlorine and calcium ions, water extracts, water samples.

OBpa3oBaHue B KOHCTPYKLMAX AEEKTOB M MOBPEXAEHUN Pa3NUYHO-
0 MPOMCXOXKOEHWS SBNSETCA BAXHOW MPUYMHOM  WCCrefoBaHNs
MpOLECCOB Pa3pyLUEHNs UHXEHEPHBIX TMAPOTEXHUYECKUX M MOCTOBBIX
CoopyXeHuin. [pn 3kcnnyaTauum MOCTOBbLIX COOPYKEHMIA, MOCTOSIHHO
MOABEPralLNXcs BO3LENCTBMIO arpeccMBHON BOLHOW Cpedbl, aTtMo-
cepHbIX 0CagKoB, [LEACTBMIO MexaHUYeckux cun, Heobxoanmo
Y4NTbIBATb TO, YTO [0 MEXaHWYECKOTO paspylleHWs matepuan MoxeT
ObITb NOBPEXAEH B Pe3yrnbTaTe BHYTPEHHUX (PU3MKO-XMMUYECKUX MPO-
L|eccoB, TaKMX kak koppo3usi OeToHa 1 apmaTtypbl, Aerapatauus,
nepekpucTanuaawms, 06pa3oBaHue HOBbIX COMEi B MOPOBOM NPOCTpaH-
cTBe mMatepuana v apyrux [1].

KnumaTtnyeckne ycnoBus, cBA3aHHbIe C Nepenagamu Temneparyp ¢
O[JHOBPEMEHHBLIMU YaCTbIMU aTMOCEPHBLIMU OCazKkamu, CnocobCTBYHT
YCKOPEHMIO MPOLECCOB KOPPO3UN CTPOUTENBHBIX MaTEPUanoB MHXeHep-
HbIX coopyxeHuin. [lpu B3aUMOAENCTBAWN C aTMOCKEPHbIMU Ocagkamu
GonbLUOI Bped OKpYXatoLLel cpefe U COOPYXEHUSM HaHOCAT UCTOYHUKN
ra3o00pasHbix BbIGPOCOB. K HUM OTHOCATCA NPOMBILLNIEHHbIE Npeanpus-
TUSI, TPaHCMOPT, NPUPOAHbIE W TEXHOTEHHble noxapbl. B coctase
razoobpasHbiX BbIGPOCOB COAEPXKATCA OKCWAbI ABYX M YETbIPEXBANEHT-
Horo yrnepoga (CO n CO2), okeuabl ABYX M Tpex BaneHTHom cepbl (SO2
n SO3), okenabl asoTa pasnuuHoit BaneHtHocTn (NO 1 NO2), cepoogo-
poa (H2S). HopmatueHoe copepxanne CO2 B aTMocdepHOM BO3yxe
cocrasnsiet 0,03-0,04 %. MMoBbileHre COAEP)aHUs YrNeKCroro rasa Bo
BMaXHOM BO3ayxe CnocobCTBYeT npoueccam kapboHu3auum B MOpOBOM

npoCTpaHcTBe OETOHOB MOCTOBBLIX W TUAPOTEXHUYECKUX COOPYXEHMN,
nyTenpoBOAOB.

BnusiHue Ha MOCTOBbIE COOPYXEHUS BOAHBIX 0OBLEKTOB Takke SBNS-
€TCS MPUYMHONA MOBPEXAEHUIA 1 MPOLECCOB, NMPUBOZSALLMX K CHUKEHMIO
KOPPO3MOHHON CTOMKOCTY MaTepuanos. C 3Toii Lenbto B paboTe onpese-
NANUCb HEKOTOpble MOKa3aTenu Kayectea BOAbl B Mpobax M3 BOAHbLIX
00bekToB. K OCHOBHBIM NOKa3aTensM kayectsa BOAbI NPUPOLHOTO BOLO-
ema OTHOCMTCSA BOAOPOZAHbIiA nokasatens — pH. HopmaTueHoe 3HaueHue
pH ans BoaHbIX 06BEKTOB HaxoanTcs B Npeaenax ot 6,5 1o 8,5. Otkno-
HeHWe 3HayeHns pH B NpupoaHOA BOOE OT YCTAHOBMEHHOW HOPMbI
BbI3bIBAOT 3arpsi3HEHNS BO3yXa KMCMOTHBIMM MPUMECSMU, KOTOpble C
aTMoceepHbIMM ocagkamu nonagakT B BogoeM. Mamenenve pH moryt
BbI3bIBATb HEAOCTATOYHO OYMLLEHHbIE U HE OYULLEHHbIE CTOYHbIE BOIbI
NPOMBILLNEHHBIX MPEANPUSTMIA, CO3AaBas arpeccuBHYI0 cpedy No OTHO-
LUEHWHO K TMAPOTEXHNYECKUM U MOCTOBbLIM COOPY)XEHUSIM.

KauectBo npupoaHoi BOAbl B 3HAYUTENBHOM CTENEHU 3aBUCKT OT
COMIEPXaHUS B HEl pacTBOPEHHbIX COMEN MUHEPanbHOro NPOUCXOXKae-
Hus. OcHoBHOe conecofepaHue 0BycrnoBneHo COeaNHEHUAMU KanbLis
1 MarHus, KOTopble XapakTepuaytoT XecTkocTb Boabl. CoaepxaHne anu-
OHOB Xropa, CynbaT aHWOHOB, kapbOHATOB U ruapokapboHaToB,
KaTUOHOB Xenes3a W [pyrMx WOHOB 0OYCnaBNMMBAIOT MUHEpanu3auuio
NPUPOAHbIX BOAHbIX 0OBbEKTOB. [INst KaXaoro 13 MOHOB COMM yCTaHOBME-
HO HopmaTuBHoe 3Hayerue MAK [2].
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Tabnuua 1 — OcHOBHble nokasaTenu npeaenbHo AOMYCTUMBIX KOHLEH-
TPpaLyiA KOMNOHEHTOB, CO3AAMLLMX MUHEPaNM3aLMio BOAb!

KaTuoHb! 1 aH1oHbI cone K”iﬁé:g:gﬁ;:; © ponycTumas
Kanbumit Ca?* 200 mr/n
Marnuit Mg 100 mr/n
Cynbthat SO% 500 mr/n
Xnopug CI- 350 mrin
Yeneso obuiee Fe?* Fed* 0,3 mr/n

[ns oueHkn BO3aencTBIS BOAHbIX OOBEKTOB Ha MOCTOBbIE COOPYe-
HUS B MecTax ux akcnmnyatauuu 6binu otobpaHbl npobbl n3 pek MTndb,
Yca, Kapnunoska v Monnaska. B npobax onpeaensnmch XecTkocTb Bo-
Abl, COLEpPXaHWe XnopuaoB, BOAOPOAHbIA mMokasaTenb. Pesynbratbl
uccnenoBaHuiA NpyBeaeHs! B Tabnuue 2.

AHanuanpys pesynbTaTthl uccnefoBanuit npod Boabl B pekax, MOXHO
CcAenaTb BbIBOA O TOM, YTO WCCredyeMble nokasatenu He MpeBbIlaoT
YCTaHOBNEHHbIE HOPMATMBbI KaYecTBa BOAbI B NPUPOAHBIX BOAHBIX 06b-
ektax. OgHaKo M3BECTHO, YTO €CTECTBEHHOE COAEPXaHue CynbdaToB B
MOBEPXHOCTHbIX W TPYHTOBbLIX BOAAX 0OYCMOBNEHO BbIBETPUBAHWEM MO-
pog 1 GMOXMMWYECKAMM NpOLLECCaMM, MPOUCXOASALLMMUA B BOJOHOCHBIX
cnosix. MpepensHoe copepxaHue CynbaT-MOHOB B BOLE WCTOYHMKOB
LleHTpanu130BaHHOTO BOLOCHAGXEHUS He [OMKHO npeBbiwatb 500 mr/n,
HO, KaK MpaBuno, B PEYHON BOAE KOHLEHTpauuMs CynbhaToB COCTaBNSET
100-150 mr/n. TMoBbIlWeHHAs KOHLEHTpaLWs CynbgaToB MOXET CBUAE-
TENbCTBOBATb O 3arpsisHEHMM BOAHOrO OOBbEKTa MPOWU3BOLACTBEHHLIMM
CTOYHbIMM BOZAMM.

Xnopuabl SIBNSIOTCS COCTABHOW YacTbio GOMbLUMHCTBA MPUPOAHBIX
Boa. OHako B BOZE PeK KOHLEHTpauus XnopuaoB Heenvka — 0ObIMHO
OHa He npesbiwaeT 10-30 Mr/n, NO3TOMy NOBbILIEHHOE KONUYECTBO XI10-
PWUO-MOHOB YKa3blBAeT Ha 3arpsisHeHME BOAHOMO OOBLEKTA CTOUHbIMU
BoJamu. B cooTBeTCTBMM C HOpMaTWBaMM KayecTBa BOAbl NPUPOLHbIX
BOAHbIX OOBLEKTOB KOHLEHTPALWS XNMOPUOOB HE JOMKHA MpeBblaTth
350 mr/n. Mpu HEKOTOPbIX COOTHOLLEHMSX Cynb(aToB W XNOpPUAOB BoAa
CTAHOBWTCS arpeccuBHOA MO OTHOLIEHWKO K pa3nnyHbiM Tunam 6Geto-
HOB [3].

CopepaHue MOHOB KanbLys 1 MarHus B npobax nokasano, 4To Bo-
[Ja B peKax OTHOCUTCS! K KaTeropuu BOf CPeSHEN XeCTKOCT!.

1A3BECTHO, YTO MPU CHWKEHUM XKECTKOCTW BOAbI, T. €. COAEPXaHue
noHos CaZ*, Mg2* u yBenuueHum 3Ha4eHsi BOLOPOAHOro nokasatens pH,
BEPOSITHOCTb NpUCYTCTBUS B Boge cBoboaHoro CO2 yBenuunBaeTcs, 4to
YCKOpSIET MPOLECCh KOPPO3uM apMatypbl U kapboHu3auwm GeToHa mo-
CTOBbIX W MMOPOTEXHUYECKIX COOPYXEHMIA.

Tabnuua 2 - NokasaTenu kayecTsa BoAbl B NpoGax NpUpOAHbIX BOAHbIX

B pesynbTaTe anuTenbHoOI aKkcnnyatauum ruapoTeXHNYECKUX 1 MOCTO-
BbIX COOPYXEHMIA, MpW AENCTBUN XMMUYECKM AKTWUBHBLIX MO OTHOLLEHMIO K
LiEMEHTHOMY KaMHIO MIOHOB BOAHOM CPefbl, TaknX kak XITopuAabl, HUTpaTh,
cynb@atbl, CNOCOBCTBYIOLLNX pa3pyLLEH0 BETOHOB 1 apMaTypbl, OAHUM
13 OCHOBHbIX (DAKTOPOB SIBNSIETCS CKOPOCTb ANpcpy3nm 1 CKOPOCTb XMMM-
YeCKMX peakuui, C MpoAyKTaMn mppataumMm MUHEpanoB LEMEHTa.
CKOpOCTb MPOHWKHOBEHMS B TMyBMHY GETOHA aKTUBHbLIX KOMMOHEHTOB 3a-
BMCUT KaK OT xapakTepa Cpefbl, Tak 1 CTPYKTypbl 6eToHa [4]. Heobxoanmo
Y4MTbIBATb CBOWMCTBO MIPOCKOMMYHOCTM COMEN HUTPATOB, CynbdaToB M
XITOpVAOB, NMPUTAMVBAIOLLMX BOAY W BNary u3 atMocdepsl, T. €. C yBenuye-
HMEM COepXaHWs Coneil B MaTepuane yBeNnuYMBAeTCH U COepxaHue
BOZbI.

Mpu 3KkcnnyaTauum WHKXEHEPHBIX COOPYXKEHWIA, KOHTaKTUPYIOLNX C
arpeccuBHON cpepoil, HeoBXOANMO YUUTBLIBATL ANUTENbHbIE U KPATKOBPE-
MEHHbIE Harpy3kv, Takue Kak AaBMeHWe [PYHTa, BO3HMKAlOLEe Mpu
AecopMaL OCHOBAHWIA 1 KOHCTPYKLMA, U TeMnepaTypHbIX BO3AENCTBUN;
[aBrneHne HaHOCOB; MOPOBOE [ABNEHNe B BOJOHACKILLEHHbIX IPYHTaX Npu
HOpManbHOM MOAMOPHOM YPOBHE M HOpManbHO paboTe MpoTMBOCMIIL-
TPALMOHHbBIX W OPEHaXHbIX YCTPOCTB. K KpaTKOBPEMEHHBIM Harpyskam
OTHOCATCS BOMHOBbIE, CHEroBbIE, CyAOBbIe, NefoBble 1 Ap. B kateroputo
0coObIX BpEMEHHbIX BbifemneHbl Harpyski, OTIMYAIOLLMECH Cry4aiiHbIM
XapakTepoM nposBreHns. K HAM OTHOCATCA mapocTaTuyeckoe  (unb-
TPaLMOHHOE AaBMneHUst Bogbl Mpu (DOPCYPOBAHHOM MOAMNOPHOM YPOBHE
WM NpU  HapylweHnn paboTbl NPOTUBOUMLTPALMOHHBIX, APEHaKHBIX
YCTPOICTB.

C Uenbio 3aWmTbl ANEMEHTOB MOCTOBBIX COOPYXEHUI, KOHTaKTUPYHO-
LYMX C arpeccuBHONM Cpeaoi, MPeayCMOTPEHs! Mepbl N0 MaPOU3oNSALMM 1
repmMeTU3aLmMy MaTepuanos, a Takke NPUMEHSIOTCS BOAOHENPOHNLAEMbIE
6eToHbI 1 hBPOBETOHBI PEKOMEHAYEMBIX KACcCOB MPOYHOCTM Ha CxaTue
(B20-B60). [inst npurotoBneHnst GeTOHHbIX cMeceil Anst cOOPHbIX 1 MOHO-
MUTHBIX ~ KOHCTPYKUMIA  criedyeT  npumeHsTb  6e3106aBOYHbIN
NopTNaHOLUEMEHT M MOPTNAHOLEMEHT C MWHEpanbHbiMu JobaBkamu no
FOCT 31108, FOCT 30151, FTOCT 969, FOCT 22266 xapaKTepucTuki, Ko-
Topbix onpegenstor  no FOCT 310.1-3104 [5]. [pu arpeccnBHbIX
BO3AENCTBUSX HA GETOHHbIE W Xene300eTOHHbIE KOHCTPYKLMM B NMpoLiecce
aKennyaTayum, LemeHT Bbibupatot B cootBeTcTm ¢ CH 2.01.07 — 2020
3aLmTa cTpouTenbHbIX KOHCTPYKLMIA OT KOPPO3K.

OpHako B pesymnbTate ANMTENbHON 3KCTMyaTaLmn VHKEHEPHbIX CO-
OpYKeHuii, BETOH, CoAepkalmin HekoTopbid ob6bem nop, cnocobeH
nornoLaTh ¥ TPaHCMOPTMPOBATL Brary U COAEpXallyMecs B Heil pacTeo-
PEHHblE KUCMOTHblE OKCMAbI, CHUKALWME 3HauyeHne pH B BbITsKKaX
6eToHa. BeTOHbI pa3nnyHoro coctasa MoryT BbiTb HE YCTOMUMBBI K BO3AEN-
CTBUIO KaK KUCIOM, TaK W LLEMNOYHOM Cpeabl.

[ns OUEHKM COCTOSHWUS SKCTNYaTUPYeMOro TMAPOTEXHUYECKOTO CO-
OpYKeHWs NepBOHaYanbHO NPOBOAWTCH OCMOTP COOPYXEHUSI C LENbio
onpeseneHus AedekToB. Mpy HAaNMYMK B KOHCTPYKLMSIX MOCTOBBIX COOpY-
XEHWI TPELLWH, OTCTIOEHWIA, LEMyLIEHNIA 1 APYTVX MOBPEXaeHWin 6eToHa
BO3HWKAET HeOOXOAMMOCTb OMpeAeneHnst KaYecTBEHHOr0 CocTaBa BOfbl
BOZHOTO 06BbEKTa M XMMMYECKOrO cocTaBa beToHa. C aToi Lienbto oTbupa-
toTcs NpoBbl 6ETOHa C NOBPEXAEHHBIX Y4ACTKOB COOPYXEHMIA.

B pabote nccnenoBanuch BoaHbIe BbITSKKN 13 06pa3LioB OeToHa Bast-
ThIX B MECTaxX AeHeKTOB AeTanen MOCTOBbIX COOPY)XEHUIA 1 MyTENpPOBOLOB,
a Takke npobbl BOAbl M3 pek rhe aKcnnyaTupytoTes MocTbl. Mo Komuye-
CTBEHHOMY COAEPKaHWMI0 XUMWYECKNX BELIECTB B BOAHBIX BbITSKKAX
06pa3LoB 6eTOHa, TakuX Kak MOHbI Xropa, pH, MOHbI kanbLysl, kapboHu3a-
LS, OLIEHVBANCS YPOBEHb BO3AENCTBUS BHELLHWX arpeCCHBHBIX (PaKTOpoB
Ha MHXeHepHbIE MMOPOTEXHUYECKUE COOPYKEHUS W MYTENPOBOAb.

CopepxaHve MOHOB Xropa B BOAHbIX BbITsKkax GETOHHBIX 06pasLoB
onpegensnock B cootBetctBun ¢ FOCT 26425 — 85. MMousbl. MeToab!
OMNpefeneHns MOHOB XIopa B BOAHOW BbITSKke. [iNs onpefeneHns MOHOB
Xropa B BOAHbIX BbITKaX MPOBOAMIOCH AMHAMUYECKOE TUTPOBaHWE A0
TOYKW SKBUBANEHTHOCTM a30THOKMUCTbIM cepebpom Ha npubope 848 Titrino
plus (pucyHok 1). 3aTem NPOU3BOAMICA pacyeT B COOTBETCTBUM C METOAM-
KO onpedeneHns xnopugos [6], MPOLEHTHOE COAEpXaHMe KOTOpbIX
npeacTaBneHo B Tabnuue 3.

06beKToB
Hassanue pH KecrtkocTtb Xnopugsl | Cynbeathl
peku MraKB/n mr/n
mr/n
Ca2'/ Mg
Yca 8,06 55 45,67 57,2
Kapnunoska | 7,42 44 101,18 48,8
NonnaBka 7,86 43 49,70 58,7
Cmpoumernscmeo
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PucyHok 1- Onpe,qeneHme MOHOB Xnopa B BOAHbIX BbITAXKaX

lMony4eHHble pesynbTaThl NpenBapuUTeNbHO NPOBEAEHHBIX MCCNERo-
BaHMi! yKa3blBalOT HA 3aBUCMMOCTb COfEPXaHNs NOHOB KanbLys, Xnopa
n pH B BbITAXKKax 06pasLoB 6ETOHA U3 pasnUyHbIX YacTeil MOCTOBBIX
COOPYXEHWIA (CTONKW, Onopbl, 6anku, NUTbI NEPEKPLITUIA, Hacagkm) (pu-
CYHOK 3), 4TO MO3BONSET OMPeAenuTb 3MEMEHTbl COOPYXeHWd, B
HanbonbLUe CTENeHN NOLBEPratoLLMecs BHELLHEMY BO3LENCTBMIO.

B npobax 06pasLioB 3reMeHTOB MOCTOBbIX COOPYXEHWIA, pacnono-
KEHHbIX B BEPTUKANBHOM NOCKOCTH, K HAM OTHOCSTCA CTOWKM 1 OMOpbI,
onpegensietca 6ornee BbICOKOe COfepXaHne MOHOB KambLys, YTO COOT-
BETCTBYeT 60nee BbICOKOMY 3HauYeHuio pH.

lMpn 3TOM cofepaHne Xnopua UOHOB B BbITSHKKAX 3TUX ANEMEHTOB
MpenMyLLEeCTBEHHO MeHblUE, YeM B 00pasLiax 3nemMeHTOB, pacroNokKeH-
HbIX B FOPWU3OHTaNbHON NMOCKOCTH, T. €. B NAUTaX NEpeKpbITAA, Hacaakax
v bankax.

Mpu aHanuse pesynbTaToB MCCNeAOBaHMA HEOBXOAUMO Y4MTLIBATL
CPOKM 3KCMITyaTaLyn MOCTOBbIX COOpYxXeHuin. MocT yepes p. MTuub akc-
nnyatupyetcs bonee 40 neT. Boree BbiCOKOe cofepkaHne WOHOB
KanbLys B BEPTUKANbHbIX KOHCTPYKLMSIX 9TOMO MOCTa yKasblBaeT Ha ne-
pexop KanbLyus B PacTBOPUMbIE COEANHEHNS, KOTOPbIE BbIMbIBAIOTCS U3
GeToHa npocaunBaloLLeiics BOLON UnM aTMOCepHbIMK ocaakamu. Bbl-
COKOe COofiepxaHue XnopuaoB B kpaiiHeir Ganke mocta (6onee 0,2 %)
MOXeT yKkasblBaTb HAa MHOrONeTHee WCMoNb30BaHWE COMU MPU 3UMHEN
JKCMnyaTaLmn CoopyeHus.

Tabnuua 3 — PeaynbTaThl ONpeaeneHns XMMU4eckix nokasatenen
BOJHbIX BbITsHKKax 06pa3LioB 6eToHa

OTHOCMTENBHO BBICOKOE COofepxaHue xnopuaos B p. Kaprnunoska
(101,18 wmr/n), npu HebonbLLOA XecTkocTh Bofbl (4,4 Mrake/n), cnocob-
CTByeT npoueccam Murpauun Bogbl B OeToHe B pesynbrate
MOBEPXHOCTHON A1hPY3nNN 1 KanumnspHOW NPOBOAMMOCTM W, Kak cred-
CTBWE, BbIMbIBAHWIO PACTBOPUMBIX COMed Kanbuusi u3 OGeToHa. 310
NOATBEPXAAIOT HU3KME 3HaueHus pH BoaHbIX BbITSKek (8,95) u, kak
CefCTBME, HU3KOE COAEepkaH1e NOHOB KanbLius.

Ca?, mr/n
60
40 I
20 §
. il BB BEs
p. Muyb p. Yca p. Kapnunoeka  p. Monnaeka
mOnopa NHacagka B[lponer

PucyHok 2 — CopepxkaHue KanbLysi B BOBHbIX BbITSHKKAX KOHCTPYKLMIA
MOCTOBbIX COOPYXEHU

B cpaBHEHUN ¢ OTAENbHBIMM KOHCTPYKLMSIMU MOCTOBBIX COOPYKEHHNI
B BbITSKKaX CTOEK W OMOP COAEPKAHUE MOHOB KamnbLiysi IPEUMYLLECTBEH-
HO GOnbLLE, YeM B JPYIiX KOHCTPYKLMSIX.

MokasaTenb pH onpenensncs NoTeHUMOMETPUYECKUM CrOCO6OM Ha
npubope HANNA pH 211 Microprocessor pH Meter.

pH
10
5
0
p. Mty p. Yca p. Kapnunoska  p. Monnaska
= Onopa Hacagka @ T[lponet

PucyHok 3 — AHanu3 3HaueHuin BogopoaHoro nokasatens pH

MonHoe COAepXXaHne Xrnopuaos AsnAeTca CyMMOVI CBO60ﬂHbIX xno-
pwna noHOB B NOPOBOM pacTBOpe U CBA3AHHbIX XNOPUAOB Ha NOBEPXHOCTH

AneMeHTsl A —— rMApaToB, NO3TOMY B OOLIEM CNyyae CoAepKaHUe XIOpUAOB 3aBUCUT OT
MOCTOBBIX oH COnepXaHie | conepxaHue | conepxanue MOPUCTOCTM M BUAA BSXKYLLErO. YUNTbIBAs BbICOKYHO BOLOHENPOHMLAe-
COOpYXeHMit Ca2(mr/n) |CF mr aks /| CF 8% MOCTb BETOHOB W HU3KYID MOPWUCTOCTb, COAEPXaHWe XMOPWAOB Ha
100r NOBEPXHOCTM IMApaToB Nop B paboTe He Onpeaensnocs.
Mocr peka MTids [ins onpepenexus 3aBMCUMOCTM COLIEPKaHUS XITOPUAOB HeobXxoau-
Onopa 5 9,08 55 214 0,075 MO OLEHMBaTb PAacCroNOXeHWe KaX@oro  OTAENbHOro 63]'IeM8HTa
KOHCTPYKLMM MOCTA W Y4UTbIBATb BNMSHUE MPOLECCOB KapOOHM3aLmM
Hacagxa 9.26 16 2,34 0,082 bl y pou poomsal
Banka 1 9,13 37 5,99 0,209
Banka 3 9,43 56 3,99 0,138 Ch %
MocT peka Yca 0,25
Onopa 2 10,54 32 1,54 0,054
Hacagka2 | 9.74 24 048 0,017 0.2
Banka 2 9,63 14 0,75 0,026 0.15
MocT peka Kapnunoska
Onopa 2 8,94 13 0,25 0,009 0,1 S
MNnuta 8,95 11 145 0,051 N )
MocrT peka Monnaska 0,05 I I I
Hacanxa3 | 1056 30 116 [ 002 ) 1 Ism D N
Hacapka 4 849 30 1,68 0,059 p. MTudb p.Yea  p.Kapnunoeka p. Monnaska
toanas [l [0 |1 ot
Banka 1 9,79 26 0:76 0:03 PucyHok 4 - CopiepxaHue 1oHOB xropa (%) B BOAHbIX BbITAKKAX
KOHCTPYKLIMI MOCTOBbIX COOPYXEHNI
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B panbHeiilwem nnaHupyeTcs onpedenuTb cTeneHb kapBoHusaLmum
BeToHa NMpeAcTaBneHHbIX MOCTOBbLIX COOPYXEHUA. 3TO MO3BOMMUT Bbl-
ABUTb 60Nee TOYHYI0 3aBUCMMOCTb COLEPXaHMS MOHOB KanbLins W Xnopa
B 3NIeMeHTaxX KOHCTPYKLMA MOCTOB Kak OT BHELWHWX (hakTopoB, Tak W
BHYTPEHHUX (PU3MKO-XUMMYECKMX Npeobpa3oBaHUi, MPOUCXOAALMX B
npoLecce 3KcrnyaTaLmm MOCTOB.

Takoi NOAXOA K OLEHKe COCTOSHUS WHXeHepHbIX 06BEKTOB M03BO-
NsieT NpOrHO3nMpoBaTb KOPPO3WMOHHbIE MPOLIECCHl, MPOUCXOASLLME B
OTAEMbHBIX KOHCTPYKUMAX COOPYXKEHUIA, CBOEBPEMEHHO MPOW3BOAUTD
PEMOHT, paLMOoHanbHO WUCMONb30BaTb CTPOUTENbHbIE MaTepuansl, npa-
BMIbHO 9KCMNyaTMPOBATb TPAHCMOPTHbIE KOMMYHUKALIMN.

KomnnekcHas oLeHKa BHELLHWX (haKTopoB, BAUSIOLLMX HA AONTOBEY-
HOCTb  WHXEHEPHbIX COOPYXEHMIA, TakWX KaK Ka4yeCTBEHHbI K
KONMYECTBEHHDBIA COCTaB BOAHBIX OOBLEKTOB W aTMOCHEPHbIX OCAJKOB,
XO3SICTBEHHAs AeATENbHOCTL YenoBeka, a Takke BHYTPEHHWe npoLec-
Cbl, npoucxopswme B 6OeToHe, Hanpumep, KOppo3us apmartypbl,
nepekpucTann3aLms B pesyrnbTate M3MEHEHUs TemnepaTyp U BpeMeH-
HOM  hakTop, MO3BOMAKT BbISBUTL  3aKOHOMEPHOCTU  CTapeHns
OTAEMNbHbIX 6ETOHHBIX KOHCTPYKLWIA.
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