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«Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò ïðèðîäîîáóñòðîéñòâà»

Ðàññìîòðåíû ðåçóëüòàòû ìîäåëüíûõ ýêñïåðèìåíòàëüíûõ èññëåäîâàíèé ãèäðàâ-

ëè÷åñêèõ óñëîâèé ðàáîòû íèçîâûõ îòêîñîâ âîäîñëèâíûõ ãðóíòîâûõ ïëîòèí ,  êðåïëå-

íèå êîòîðûõ âûïîëíåíî áåòîííûìè ïëèòàìè c äâóõñòóïåí÷àòîé â ïëàíå ïðîðåçüþ.

Ãðóíòîâàÿ ïëîòèíà ,  ñòóïåí÷àòîå êðåïëåíèå íèçîâîãî îòêîñà ,  êîýôôèöèåíò 

ñêîðîñòè.

In the article considers results of the model of experimental studies of hydraulic 

conditions of lower slope drains spillways dams ,  fixing which holds the concrete slabs of 

various designs 

Spillway dam , stepped-block , speed factor.
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Ðèñ. 1. Ïðåäëîæåííûé âàðèàíò êîíñòðóê-
öèé ïëèò ñòóïåí÷àòîãî êðåïëåíèÿ ñëèâíî-
ãî íèçîâîãî îòêîñà âîäîñáðîñíûõ ñåêöèé 
ïåðåëèâíûõ ãðóíòîâûõ ïëîòèí: à – ñ 
äâóõñòóïåí÷àòîé â ïëàíå ïðîðåçüþ è 
ãàñèòåëÿìè; á – ñ äâóõñòóïåí÷àòîé â ïëàíå 
ïðîðåçüþ 
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Ðèñ. 2. Çàâèñèìîñòè  j = f(l /h ; i; l/D = 7,5 0 êð

= const) äëÿ ñëó÷àÿ êðåïëåíèÿ ñëèâíîãî 
îòêîñà ïëèòàìè ñ ïðîðåçüþ, óëîæåííûìè 
â øàõìàòíîì ïîðÿäêå:    i = 0,18;   i = 0,4;
   i = 0,6
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Ðèñ. 4. Çàâèñèìîñòè  j = f(l /h ; i = const; 0 êð

l/D = const; a  = const) äëÿ ñëó÷àÿ êðåïëå-ã

íèÿ ñëèâíîãî îòêîñà ïëèòàìè ñ ïðîðåçüþ 
è ãàñèòåëÿìè, óëîæåííûìè â øàõìàòíîì 
ïîðÿäêå:     
   j = f(l /h ; i; l/D);  j = f(l /h ; i; l/D;  a )0 êð 0 êð ã     
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Ðèñ. 5. Çàâèñèìîñòè  j = f(l /h ; t; 0 êð

const; a  = const) äëÿ ñëó÷àÿ êðåïëåíèÿ ã

ñëèâíîãî îòêîñà ïëèòàìè ñ ïðîðåçüþ è 
ãàñèòåëÿìè, óëîæåííûìè â øàõìàòíîì 
ïîðÿäêå:   

l/D = 

  i = 0,18;     i = 0,4;     i = 0,6
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Ä. Ò. ÁÀÓÒÄÈÍÎÂ
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«Ìîñêîâñêèé ãîñóäàðñòâåííûé óíèâåðñèòåò ïðèðîäîîáóñòðîéñòâà»

Â ñòàòüå ïðîâåäåí ïàðàìåòðè÷åñêèé àíàëèç íàïðÿæåííîãî ñîñòîÿíèÿ òðàíñâåð-
ñàëüíî-èçîòðîïíîãî ñêàëüíîãî ãðóíòà âáëèçè ãèäðîòåõíè÷åñêîãî òóííåëÿ êîðûòîîá-
ðàçíîé ôîðìû ñå÷åíèÿ? îò íàãðóçêè â âèäå ñîáñòâåííîãî âåñà ãðóíòà. Îïðåäåëåíû 
òàíãåíöèàëüíûå íàïðÿæåíèÿ ïî êîíòóðó âûðàáîòêè ãèäðîòåõíè÷åñêîãî òóííåëÿ ïðè 
ðàçëè÷íûõ îòíîøåíèÿõ ìîäóëåé äåôîðìàöèé è êîýôôèöèåíòîâ Ïóàññîíà ,  ïîçâîëÿþ-
ùèå îöåíèâàòü ïðî÷íîñòü ãðóíòîâîãî ìàññèâà ïðè ðàçëè÷íûõ ãëóáèíàõ çàëîæåíèÿ 
òóííåëÿ.

Òðàíñâåðñàëüíî-èçîòðîïíàÿ ñðåäà ,  òåîðèÿ óïðóãîñòè ,  ïëîñêàÿ äåôîðìàöèÿ ,
ìîäóëü äåôîðìàöèé , êîýôôèöèåíò Ïóàññîíà.

In the paper there is carried out a parametric analysis of the stress state of 
transversally isotropic rock ground close to a trough-shaped hydro-technical tunnel as a 
result of the loading in a way of its own weight.  Tangential stresses acting along hydro-
technical tunnel cutout are defined taking into account different modulus of deformation 
ratios and Poisson coefficients which allows evaluate rock soil massif strength at different 
depths of tunnel location.

Transversally isotropic medium ,  theory of elasticity ,  plane deformation ,  modulus of 
deformation , Poisson coefficient.

Ïîäçåìíûå ãèäðîòåõíè÷åñêèå ñîîðó-
æåíèÿ øèðîêî ðàñïðîñòðàíåíû â îáëàñòè 
ãèäðîòåõíè÷åñêîãî ñòðîèòåëüñòâà è îäíî-
âðåìåííî ÿâëÿþòñÿ îäíèìè èç ñàìûõ 
ñëîæíûõ, òðóäîåìêèõ è äîðîãèõ òèïîâ 
ñîîðóæåíèé, âõîäÿùèõ â ñîñòàâ ãèäðîóç-
ëîâ, ìåëèîðàòèâíûõ ñèñòåì è ñèñòåì 
âîäîñíàáæåíèÿ.

Ïðè ïðîõîäêå â ñëàáîòðåùèíîâàòûõ 
ñêàëüíûõ íåðàçìûâàåìûõ ãðóíòàõ ãèäðî-

òåõíè÷åñêèå òóííåëè ãëóáîêîãî çàëîæå-
íèÿ ìîãóò âîçâîäèòüñÿ ñ îáäåëêîé è áåç 
íåå. Ïðèìåíåíèå ãèäðîòåõíè÷åñêèõ 
òóííåëåé áåç îáäåëêè ïîçâîëÿåò ñíèçèòü 
èõ ñòîèìîñòü íà 20…30 % è ñîêðàòèòü 
ñðîêè ñòðîèòåëüñòâà íà 10…15 %.

Ïðè ïðîåêòèðîâàíèè ãèäðîòåõíè÷åñ-
êèõ òóííåëåé ãëóáîêîãî çàëîæåíèÿ, 
ïðîõîäÿùèõ â àíèçîòðîïíûõ ãðóíòàõ ñ 
îòíîøåíèåì ìîäóëåé äåôîðìàöèé â 


